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9:15 AM - 9:30 AM JST | 12:15 AM - 12:30 AM UTC
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*Toshiya Abe (1. Yamaguchi Univ. Sci.)
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[R4-06] Relationship between morphology and crystal orientation in coccoliths analyzed by EBSD

*Toshihiro Kogurel, Masayuki UtsunomiyaZ (1. Univ. Tokyo Sci., 2. GSJ, AIST)

10:45 AM - 11:00 AM JST | 1:45 AM - 2:00 AM UTC
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[R4-08] Crystallographic characteristics of vaterite in fish otolith

*Gen Takahashil, Taiga Okumural, Ta kayoshi Nagayal, Michio Suzuki 2, Toshihiro Kogure1 (1. Univ. Tokyo, Sci., 2.
Univ. Tokyo, Agri.)
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[R4-09] Organic matter inclusions in magnetite crystals from BIF

*Tatsuro Manabel, Hiromi Konishi® (1. Niigata Univ.)

11:30 AM - 11:45 AM JST | 2:30 AM - 2:45 AM UTC
[R4-10] Variation of aragonite axial ratios induced by Na substitution

*Taiga Okumura?, Michio Suzuki?, Toshihiro Kogurel (1. Univ. Tokyo Sci., 2. Univ. Tokyo Agric. Life Sci.)
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[R4-11] Precipitation of dolomite induced by halophilic bacteria: influence of Mg2+, Ca2+, and HCO3-

concentrations
*Maho Hasegawal, Hiromi Konishi® (1. Niigata Univ.)
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9:00 AM - 9:15 AM JST | 12:00 AM - 12:15 AM UTC
[R8-01] Fault formation mechanism in brittle-plastic transition regime

* Jun-ichi Andol, Hirotoshi Kotamal, Kaushik Das?, Dyuti Prakash Sakar!, Gautam Ghosh3, Naotaka Tomioka? (1.
Hiroshima Univ., 2. JAMSTEC, 3. Presidency Univ.)

9:15 AM - 9:30 AM JST | 12:15 AM - 12:30 AM UTC
[R8-02] Faulting process accompanied with talc concentration following metasomatism of gabbro

*Takeyoshi Matsunagal, Junichi Ando?, Das Kaushik?! (1. Hiroshima Uni. Sci.)

9:30 AM - 9:45 AM JST | 12:30 AM - 12:45 AM UTC
[R8-03] U-Pb geochronology and metamorphic history of gneissic rocks from Sarwar-Junia fault zone,
Rajasthan, NW India: Implications for the tectonothermal evolution of the Aravalli-Delhi Mobile Belt

*Junya Okazakil, Kaushik Das!, Anupam Chattopadhyayz, Jun-ichi Andol, Arindam Sarkar? (1. Hiroshima Uni. Sci., 2.
Dehli Uni.)

9:45 AM - 10:00 AM JST | 12:45 AM - 1:00 AM UTC
[R8-04] Process and timing of ultrahigh-temperature metamorphism of metagabbro from the
Kurosegawa tectonic belt in Kyushu

*Yasuhito Osanait, Nobuhiko Nakanol, Ippei Kitano?, Masaaki Owada3, Vuong Bui Thi Sinh% Dolzodmaa Boldbaatar!
(1. Kyushu Univ., 2. Hokkaido Univ., 3. Yamaguchi Univ., 4. Vietnam Academy of Science and Technology)

10:00 AM - 10:15 AM JST | 1:00 AM - 1:15 AM UTC
[R8-05] Structural and chemical evolution of carbonaceous materials in Archean low to medium grade
metasedimentary rocks

*KIRAN Sasidharan?, Nakamura Yoshihiroz, Satish-Kumar Madhusoodhanl, Ohfuji Hiroaki3 (1. Niigata Uni., 2.
Geological Survey of Japan, AIST, 3. Tohoku Uni.)

10:15 AM - 10:30 AM JST | 1:15 AM - 1:30 AM UTC
[R8-06] Geodynamic cycle of carbon in the continental crust

*M. Satish-Kumar! (1. Fac. Sci. Niigata Univ.)

10:30 AM - 10:45 AM JST | 1:30 AM - 1:45 AM UTC
[3Lecture-301-12-7add] Break time

10:45 AM - 11:00 AM JST | 1:45 AM - 2:00 AM UTC
[R8-07] New calibration of Raman spectra of Carbonaceous material thermometry using a deep UV
micro-Raman spectroscopy

*Yoshihiro Nakamura?, Koji U Takahashil, Hidetoshi Haral (1. AIST)

11:00 AM - 11:15 AM JST | 2:00 AM - 2:15 AM UTC
[R8-08] The time-scale conundrum of jadeitites: How long retained in forearc mantle wedge?

*Tatsuki Tsujimoril, Toshiaki Komata®, Hiroki Oka®, Qing Changz, Shogo Aoki3, Kazumasa Aoki* (1. Tohoku Univ., 2.
JAMSTEC, 3. AKita Univ., 4. Okayama Univ. of Sci.)

11:15 AM - 11:30 AM JST | 2:15 AM - 2:30 AM UTC

[R8-09] Kinetic control on Al-Fe3* distribution between Na-amphibole and Na-pyroxene in the lawsonite
blueschist facies

*Wataru YABUTAL, Takao HIRAJIMAZ (1. Non, 2. Kyoto Univ.)

11:30 AM - 11:45 AM JST | 2:30 AM - 2:45 AM UTC
[R8-10] Stable isotope geochemistry of the olivine-bearing dolomitic marble in the Hida Belt, Japan

*Hironobu Haradal, Tatsuki Tsujimoril, Hideko Takayanagil, Yasufumi Iryu1 (1. Tohoku Univ.)
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11:45 AM - 12:00 PM JST | 2:45 AM - 3:00 AM UTC

[R8-11] Metamorphic zone mapping and a P-T path of metapelite of the Higher Himalayan crystalline
nappe in Dhankuta, eastern Nepal

*Shumpei Kudol, Tetsuo Kawakamil-2, Toru Nakajimal, Harutaka Sakail (1. Kyoto Univ. Sci., 2. JAEA)

12:00 PM - 12:15 PM JST | 3:00 AM - 3:15 AM UTC
[R8-12] Heat source of the late Neoproterozoic-Cambrian ultrahigh temperature terrane: constraints
from chemical composition of prograde melt inclusions in zircon

*Kota Suzukil, Tetsuo Kawakamil, Tetsu Kogisoz, Shuhei Sakata3 (1. Kyoto Univ. Sci., 2. Kyoto Univ. HES., 3. Tokyo
Univ. ERL.)

[ Oral presentation | R8: Metamorphic rocks and tectonics ]
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R8: Metamorphic rocks and tectonics

Chairperson: Kouta Suzuki(Kyoto Univ.)

2:15 PM - 2:30 PM JST | 5:15 AM - 5:30 AM UTC
[R8-13] An application of Raman geothermometry to carbonaceous materials in metapelites of the
Horokanai area in the Kamuikotan metamorphic terrane, central Hokkaido, Japan

*Kosuke Naemura?, Yushi Nishida®, Ichiko Shimizu?2, Yuriko Horie2, Syusuke Kinoshita?, Takao Hirajima2 (1. lwate
University, 2. Faculty of Science, Graduate School of Kyoto University)

2:30 PM - 2:45 PM JST | 5:30 AM - 5:45 AM UTC
[R8-14] Re-proposal of a Metamorphic zoning in the Horokanai Area of Kamuikotan Metamorphic Belt

*Takao Hirajimal, Wataru Yabutal, Kohta Minagawal, Kohichi Kataokal, Shusuke Kinoshital, kazuyuki Dohmen? (1.
Kyoto Univ.)

2:45 PM - 3:00 PM JST | 5:45 AM - 6:00 AM UTC
[R8-15] Metamorphic condition of the metamorphic rocks of Chikujo Town, Fukuoka Pref. and Otsushima
Island, Yamaguchi Pref. , in southwest Japan

*ZEJIN LUL, Masaaki Owadal, Naoki Shibatal (1. Ya maguchi Univ. Sci)

3:00 PM - 3:15 PM JST | 6:00 AM - 6:15 AM UTC
[R8-16] Polyphase metamorphism in migmatite zones caused by pulsed granitoid intrusions into a low-
P/T type metamorphic belt: decoding P-T-D-t paths using multi-stage growth of zircon

*Tetsuo Kawakamil, Tomoe Ichinol, Keiichi Kazural, Shuhei SakataZ, Kota Takatsukal (1. Kyoto Uni. Sci., 2. Uni.
Tokyo)
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R4: Mineral sciences of the Earth surface

Chairperson: Jun Kawano(Hokkaido Univ.)

2:15 PM - 2:30 PM JST | 5:15 AM - 5:30 AM UTC
[R4-12] Ammonium capturing behavior by saponite

*Hiroto Tokumon?, Keisuke Fukushi?, Yasuhito Sekine3 (1. Kanazawa Univ. Sci, 2. Institute of Nature and
Environmental Technology, Kanazawa Univ, 3. Tokyo Institute of Technology)

2:30 PM - 2:45 PM JST | 5:30 AM - 5:45 AM UTC
[R4-13] Pyrite framboid analysis of the Lower Triassic Osawa Formation in the Southern Kitakami
Terrane, Japan: an insight into the redox conditions

*Yoshino Ishizakil, Yuta Shiino?, Eiichi Takazawa? (1. Niigata Univ. Grad., 2. Niigata Univ. Sci.)

2:45 PM - 3:00 PM JST | 5:45 AM - 6:00 AM UTC
[R4-14] Spectroscopic Characterization of Major Interlayer Cations in Smectite

*Yohei Nojil, Keisuke Fukushiz, Hiroto Tokumont (1. Kanazawa Univ. Sci., 2. Kanazawa Univ. K-INET)

3:00 PM - 3:15 PM JST | 6:00 AM - 6:15 AM UTC

[R4-15] Super-Radioactive Unit 1-Derived Particles from Fukushima Daiichi ~Properties and
Environmental Impacts~

*Satoshi Utsunomiyal, Kazuya Morookal, Kazuki Fueda?, Shinya Yamasa ki, Kenji Horie3, Gareth T. W. Law®, Bernd

Grambow?, Rodney C. Ewing4 (1. Kyushu Univ., 2. Tsukuba Univ., 3. NIPR, 4. Stanford Univ., 5. Univ. Nantes, 6. Univ.
Helsinki)
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Ryo Yamane: R2-01 - R2-04
Hiroaki Ohfuji: R2-05 - R2-08
Kazuki Komatsu: R2-09 - R2-13

9:00 AM - 9:15 AM JST | 12:00 AM - 12:15AM UTC
[R2-01] Stober colloid as an analogue of precious opal

*Tetsuyoshi Takedal, Hiroki Okudera? (1. Kanazawa Univ. Nat. Sys., 2. Kanazawa Univ. Geosci. Civil Eng.)

9:15AM - 9:30 AM JST | 12:15AM - 12:30 AM UTC
[R2-02] Inorganic process for hybridization of silica-octacalcium phosphate

*Yuki Sugiura Sugiural, Masanori Horiel, Yasuko Saito3, Takashi Endo3, Kodai Niitsu? (1. AIST HMRI, 2.
NIMS, 3. AIST)

9:30 AM - 9:45 AM JST | 12:30 AM - 12:45 AM UTC
[R2-03] Crystallization of Tridymite in CaO-MgO-Li,0-V,05 Flux

*Toshiya Abel (1. Yamaguchi Univ. Sci.)

9:45 AM - 10:00 AM JST | 12:45 AM - 1:00 AM UTC

[R2-04] Synthesis of potassium silicate fertilizer from drifted pumice stones from Fukutoku-
Okanoba -a preliminary report-

*Hiroaki Ohfujil, Haruki Urazoe! (1. Tohoku Univ. Sci.)

10:00 AM - 10:15AM JST | 1:00 AM - 1:15AM UTC
[R2-05] Structural change of Al-bearing CaTiO3 perovskite 2

*TAKAYA NAGAIL, NAOKI TAKAKURAL, YOSUKE MATSUMOTO!, YU TAGUCHIZ2, XIANYU XUE3 (1. Hokkaido
Univ. Grad. Sci., 2. Hokkaido Univ. Sci., 3. Okayama Univ. IPM)

10:15AM - 10:30 AM JST | 1:15AM - 1:30 AM UTC
[R2-06] Syntheses and single crystal structure analyses of pyrite-type PtP,,PtSb,,AuSb,.

*Akira Yoshiasal, Makoto Tokudal, Ginga Kitahara!, Akihiko NakatsukaZ, Kazumasa Sugiyama? (1.
Kumamoto Univ. Sci., 2. Yamaguchi Univ. Tech., 3. Tohoku Univ. Mat.)

10:30 AM - 10:45 AM JST | 1:30 AM - 1:45 AM UTC
[3Lecture-101-12-7add] Break time

10:45 AM - 11:00 AM JST | 1:45 AM - 2:00 AM UTC

[R2-07] Si-Al distribution & hydrogen bonding in ussingite (Na,AlSi30gOH): Unraveled by
multi-nuclear NMR and first-principles calculation

*Xianyu Xue! (1. Okayama Univ., IPM)

11:00 AM - 11:15AM JST | 2:00 AM - 2:15AM UTC
[R2-08] Structural change of vivianite induced by dehydration and oxidization
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*Ryo Yamanel, Toru Kawamatal, Kazumasa Sugiyamal, Eriko Ohshima?2 (1. IMR, 2. NIT, Ichinoseki college)

11:15AM - 11:30 AM JST | 2:15AM - 2:30 AM UTC
[R2-09] Experimental evidence of static disorder of carbonate ions in Ba-doped calcite

*Hiroyuki Kagil, Shiho Marugatal, Yuta ljichil, Kazuki Komatsul, Xianyu Xue?, Kazumasa Sugiyama3 (1.
Univ. Tokyo, 2. Okayama Univ., 3. Tohoku Univ.)

11:30 AM - 11:45 AM JST | 2:30 AM - 2:45 AM UTC
[R2-10] Mechanism of calcium carbonate formation from portlandite Ca(OH),

*Atsushi Kyonol, Hiroki Hasegawal, Satoru Okadal (1. Life & Environmental Sci, Univ of Tsukuba)

11:45 AM - 12:00 PM JST | 2:45 AM - 3:00 AM UTC
[R2-11] Visualization of crystal structures and morphology of quasicrystals

*Koichi Mommal, Hiroyuki Takakura? (1. NMNS, 2. Hokkaido Univ.)

12:00 PM - 12:15PM JST | 3:00 AM - 3:15AM UTC
[R2-12] Discussion on the diffusion mechanism in silicate liquids based on anankeon
*Fumiya NORITAKE! (1. Yamanashi Univ.)
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Stober colloid as an analogue of precious opal
Tetsuyoshi Takeda* (S. Nat. Sys., Kanazawa U.) & Hiroki Okudera (S. Geosci. Civil Eng., Kanazawa U.)
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Inorganic process for hybridization of silica-octacalcium phosphate
Yuki Sugiura” (AIST-HRI), Masanori Horie (AIST), Yasuko Saito (AIST), Takashi Endo (AIST),
Kodai Niitsu (NIMS)
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OCP S FHBL R 2 D FT L 72D THET 5,

GUMEY VBRIV T AD Y UEEKFE IV T AN IKFI(DCPD) &, IR A AR 2 I L S
HIKT T AEHEPITIRIE L, 60°CT 1 HRISSETZ, FUSHEDREHI DWW T, MEHFE
WO LT & A, KAT ABEEN 1 mol/L OFREHIBWTIX, XRD /3% — 2 D 4.7°4FT
R e — 7 BBIZL S, OCP FHREEENTEMR L TWD Z ERpholz, S 62, STEM-EDX
I L0 &ﬁCaPﬁ%:wézﬂﬁbfmézeﬁﬂwotoé%m\ﬁﬁimﬁi
ETIL, OCP OEKEDOESD Y VO RBRHEEL, RDVIZT U BDNR RnTEE
LTCWDZENGhotz, ZHUCZXKY, U B2 0CP DEKEREKT D TEHAILL T
D EMGhoT,

Keyword: U VERNTIVT T I BB, U0, "M FETI Vv IR
R &AL yuki-sugiura@aist.go.jp

@Japan Association of Mineralogical Sciences. - R2-02 -



@Japan Association of Mineralogical Sciences.

R2-03

—RAEEANB RN ER2022FF % - &

Ca0-Mg0-Li0-V:0s 725 v I RIZHEIFTH M) T4 FOEH
BRIEBAFR(HL A ORER)
Crystallization of Tridymite in CaO-MgO-Li,0-V,0s Flux

Toshiya Abe* (Yamaguchi Univ.)

U B AR I E Lz CaO-MgO- Liz0-V20s
(Ca0=0.35)7 7 v 7 A W =K%, KREST
FEAERHE LT & 7z, XU & Pt A vz
RLAETIEUC LD b DT, [BIGRE O fighT & 5
IZLTWD, 77 w7 A, ki & BERESEO
IR & AR CRE LT,

ZIE TOFEROFER, 1050~780°CH> b D5 H
WAEIFBR T, 900~780°C THH(Qtz), h U F 4~
A N(Trid), 7 U A ;3T A F(Crist) D gk H 23D
S, —J7, FEERE TV A (Amorph) & HIF FEE
L7234, HAEIFEER TIX Trid, 1000~800°C D4R
INEASEER Tl Crist X3RO bz, U I 15wt%,
840°C(Qtz ZEREIK) & 900°C(Trid ZZENZ T, H
75 2 JNENRE [ D R A WEARAT o oAb 3R, IRNEL
DYV S YL EFA D Crist 25588 HAVIZAS, K
R & & BT Trid 23855 & 72 0 Crist OTEMD @
22X, 72721, Ohr B0 Crist 13 XRD JR
H9<, IMAE~DT T bbb, FEimD M
HbH, BT, EREFREINTIE, Qtz OaEHITERD
Lo 7=, F72, Crist 7°5 Trid ~DZ1bIT,
840°CIZH#E, 900°C D WEREFM DN T T LT
W, SFEEE, OB bE I DICHEND DHTZDIT,
> U # 10, 15, 20wt% 900, 950°C T B MO &
FEBR A 47T - 72(1000°C T H — i F i),

U 71 10wt%, 900°C(Trid 22 EfEIE PRI 5 4%
JNEAEERT(0, 100, 155, 200hrs) @ XRD #H %X 1
(2R, £72 10%, 100hr (231F 5 4517 (840, 880,
900, 950°C)?® XRD #ER X 2 12”7, #ERIT, B
FEORER LT T, K 1IREND L9, e
DY BRI CHEL E 7 Crist 235 HH L, HRRam &
EHIC Trid MBI D, FK210H, @ik
DIFH Trid DIA~OEALNERF T TT5 2 &

= = Amorph 10% 900°C 100hr

—Amorph 10% 900°C 155hr

30000 - .
25000 +

------ Amorph 10% 900°C Ohr ‘

——Amorph 10% 900°C 200hr

20000 -

15000 -+

counts

10000 4

5000

20 21 22 23 24 25 2% 27
26(CuKa)

- — Amorph 10% 880°C 100hr
——Amorph 10% 900°C 100hr

35000 -
30000

------ Amorph 10% 840°C 100hr ‘

—Amorph 10% 950°C 100hr

25000 A

20000 A

counts

15000 4

10000 4

5000

0 s I T s ¥ P T d
o 20 21 22 23 24 25 26 27
2 26(CuKa)

DHERTE D, ZOERBRTH LI Trid 1X{E2Z
FEOLTLDOTH-7D, MREMATHEET S
ERGIIOAT D D, 7Ty 7 ARAaY
ELTCEDE bbb, £72, Qtz 1L, AR
TH MRS TR TE R 272, 10%, 900°C,
Ohr TV v — R —27 8 —WpA 57228, A
P OB TR TE 2o Tz, 5% Ok
RBRMETH D,

Amorph W& 56D Qtz BRI, FEFICIR S
TR HIEBR COABIEL I T=721F T, Qtz FEAIEAN
CNEECTH 50038 % 573, Trid FHOGHKIZIE
A ThH 5, BUE, ZOMEZFIH L, Trid i
DERHIWAITL TIT-> TN 5,

Keywords: synthesis, flux, amorphous silica, tridymite, cristobalite.
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Synthesis of potassium silicate fertilizer from drifted pumice stones from
Fukutoku-Okanoba -a preliminary report-
Hiroaki Ohfuji*(Sci., Tohoku Univ.), Haruki Urazoe (Sci., Tohoku Univ.)

We present a preliminary report on the synthesis of potassium silicate fertilizer, which is highly effective in

improving the growth and yield of rice plants, from drifted pumice stones originated from Fukutoku-Okanoba,

Ogasawara Island. The heating of a mixture of powdered pumice and KOH solution at 800 °C gave a product

composed of kaliophilite (KAISiO4), similar to the commercial “Keisankari” fertilizer synthesized from coal fly ash.

ZLC®IC

2021 4F 8 HITHEAE LT/ NEEGE I OE I K 1L
TETER 2 %) OMBBEIMK CTHE UA D3,
FECTUM ORI KR EICER L, - 7V
— DIEITCEIEIE T CICER W EE LD
L7cZ SIFREBICH L, ibikers SloEss LK
BOBA I ESR TN S, BEELICE K57
T e T AR TNDD, — 5 TKEFALA
XTI R E~OiE A L RERICIThIL T
W5, Fx LA DOAAIEMFHIRFEIZER L,
A E TV EIIEE (TWEEINE) ~EsHa T
ERNE DN, BETEIRDT-.

NFWERINE ) 1X, ARKIIEEORIED E L
THUD T IAT v 2llh VTSR EERT
U EREEERR LT85 5 5 IR REC, JKFR AR
B LT 40 0L RRGE, fkoe, i ST s.
AV Y LT DOVAREZBFRTHY, TAHBEHIE
BT B ERERBNICEE T 54 RIE > THE
FCH D2, RAEEO i ITHRIE » X5 E D
HERR-CUL B IR S, [T OWERINE ] o5k
TIAT vy aldFEICAEELTA NED Y
SiO; & ALOs IZE T VI M A H T 5703, Tl
[/ Y koA b Z Bl b2k & o
72, TnaEEHIREME 2z ><d L Hx T

B2, ZZTIXEOTPEMIEOMEEEZRET D.

HMRFEHLEFE
HIERURE & L T IR AT 7 v R~ B —F I
B LTowapEn / S sk o amlEk 2 vz, K

Keywords: pumice stone, potassium silicate fertilizer, kaliophilite

*Corresponding author: ohfuji@tohoku.ac.jp

TE P LT KB ROE S & BrE Lok, R
W S, R B122<° SEM-EDS, XRF /#2170
WA DOBHIFLRRCAL AR & 72, AR EERRIC
IR D DI 2 IV, Pk Lo aakEl 2 g 1o
SM R @ KOH ik % —E & %, 80°C THAMG: S
B, BRI T 800°C, 2 EEMDOIEELT -
7o, TO®%ERE L TREZEILL, MK XRD ¥
& OV SEM-EDS % W CARRFAD[AIE & #H Ak 2,
BT & T o 7.

BRLER

JFUBHZ) (2 O T2 0 13 2 LB TR o 2k
WA T A %ERkE L, bEOMNER LB ITEA,
BN 28 ATz, XRF 12X 5230 7 Ay
B s 62.1 wt%?D SiOy & 16.0 wt% D ALO; 235
EFNDHZ ENyH o7 KOH ZE L CThERL L 7=
BOREIZTRD &, RMENDRNEDIRY =
—H A ~ (KAISi,O0¢) EDVEDOH VAT 4 T4 b
(KAISiO4) 2> HAERL S 4L, IINEDZ NS DITH
VAT 474 NDOIRNLIRDZ ENgholc. T
VA7 474 ME, ilO TFWERIE] Esto
TERERI TH Y, OBV T N A BRI
NTERMEEREL T COWMMER SRS H 5. 8
AIFXERERCHT T AETTTAT v ol
TRISERE W=, X0 fiif#E»>Ka X M
N OERINE | A 52 D < AU D ATREMEDS @Y.
BUE, B~ 1Z KOH OSBRI & oL 7,
BERCIRLE St 7 & A 28 b S 72 3lBi & Fe e L C
BY, METIIZOME LI THRET 5.
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Structural change of Al-bearing CaTiOs perovskite 2
Takaya NAGAI*, Naoki TAKAKURA, Yosuke MATSUMOTO , Yu TAGUCHI (Hokkaido Univ.)
Xianyu XUE (Okayama Univ., IPM)

Structure variations of Al-bearing CaTiOz-perovskite, Ca(Ti;_,Al,)O05_g, synthesized by the conventional solid-
state reaction method have been investigated. We preliminary reported structural variations of those samples in the
last year’s Annual Meeting of JAMS. On the other hand, we also pointed out that the sample with x = 0.05 may
not be the single phase based on the NMR measurement and more experiments should be needed. In this presentation,

@Japan Association of Mineralogical Sciences.

we add new data obtained by XRD and ?’Al -NMR measurements.

BB Fx Ve 7204 MEEHO B &
A4+ &2 5D D Tivo A% 3G A 4 v CiEfd 2

O ERIIIEER DL E v, MR BT
BERFHE L OB TR ED ST, —F,
HUBRZE R I BV T, MgSio; 7Y v ¥~ A4 b

~DO APTOREE L, 2R S SR e 2 b K
DEEICHE 2 2T 5, KBTS CIET A
e 7204 bHEOTFR 7L L COHRE
b, CaTiOs <1 7 ZAH A4 b ~D AP D[EAIC
AHHLU, EEICHES #HEZ(L & BEERFICOWT
BET 21T o CE 7o, FFEEOERICHE VT, 0<
x <0258 %, Ca(Tij_,Al)0;_sD XRD &

TAI-NMR HIE DFER D 5, AP OEEICHE, &
FbF o IET R RROEL T F b E Y
v 7 EREEZE LR R TS, 72 Al OIS
ZFEIC 6 Bihrc, —#f 4 BLhz<° 5 BAL D FEEL,

Al DEFEZEIEINC XY, 4 Bz 5 B2 Al 23
BNT 22 &2 ME Lz, 72, Al OREERICH
5 Ca(Tip_xAl,)03_s DIE T ER AL DHIN 23, x =
00557 ) ZHICED>TWE T b, Al D
AN =X L DR R TR L7z, LA L7
B5H—7T, x=0.05D27A-NMR 7 — X 2%, x =
0.1,0.15,0.2D 0 EID YAI-NMR 7 — & DR & K
FCHRAY, BiHoREBI iz wAlREED o 72
Zenb, LR LMEOLEMEIERHL 2. K
FH£ T, x=0.010.050: k2 H 7z IcAKL,

JFonT—2%BMNML CGERT 5,

EBRFIEE  CaCOs, ALO;, TiO: ZHiFEEARIE L T,
B % Ca(Tiy_ Al )05 I B> Tx = 0.01,0.05 &
L #2725 X 5 ICFFE L, 1000~1300°CTD
BERK - BE% 5~8 FIFE VIR L 21, mAEIIC
1300°CCHY 50 IRefElBERL L, 2B L 7z, [BEIGR
£HZ, XRD HIE K& U SEM-EDS i< X b A AH o [
E AL RO E RS AT o7z, 72, x=
0.05DEHCDWTiE, D% &d XRD KU
SEM-EDS % & Bt TH % & FHli T % 72729, YAl-
NMR HIGE % [ 11K 2R 2P E I 9E i & o 4 6]
AT i1 - 72,

HRLEE x=0.050:FD YAINMR H#IE D
L, B2 HEHCcH B L ZRB LT, 72,
Z ORI LARTEIE Lz b o & KE C B
D, x=01~020bDLFLL Tz, Z L TE
PERYICIZ, Al DEAEE A = 0.1,0.15,0.2 & BEH113
sicon, 4l SO Al DFIEEZ, 6
Behz D Al DEIG B EHA R Z %,

XRD 7— %%, 7'wv 2 Z L GSAS (Larson and
Von Dreele, 2004) % F\>, Le Bail i T EE D
R ZITo 72, MBELL7ZMEZHE DY IR L
I IR0 X EZERICANTERT S &, HEF
JERE L 72X 9 rx = 0.05H 720 3L L7721
EREDMEIOZENIFHEETIZARL, LA Al
D [EHA B O WA FEBUT BT IC 2L L
TW3ZEBRBIND,

Keywords: Al-bearing CaTiOs, morphotropic transition, XRD, 2’ AI-NMR
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Syntheses and single crystal structure analyses of pyrite-type PtP,,PtSh,,AuSh..
Akira Yoshiasa (Kumamoto Univ), Makoto Tokuda (Tohoku Univ), Ginga Kitahara (Kumamoto Univ), Akihiko Nakatsuka

(Yamaguchi Univ.) and Kazumasa Sugiyama (Tohoku Univ)

Single crystals of PtP,, PtSh, and AuSh, were synthesized in evacuated silica glass tubes. The crystal structures of
PtP, [a = 5.7007(2) A, u=0.38937(8)], PtSb, [a = 6.4523(1) A, u=0.37514(4)] and AuSb, [a = 6.6618(1) A,
u=0.37550(4)] were refined to R1=0.0164, 0.0170 and 0.0212, respectively. We will report on the systematic changes

in Debye temperature 0p in pyrite-type compounds.

Bk & AGREBGBO=7 MU (5 15 Rt R)
BLOA Va5 16 ExRMEAYM D% < 03k
P & D, EEIAULAWIL, MFREO R SICERE
L2 R T =— 7 7o i G EEHES A v R IEZ b
DB S AU [1,2], Hifksa i EAEHT Tl Debye-Waller
RFM 549 A D Debye iHE 0p & WAEH 5 Z &8

T& 5[1,2], Debye 1. L8 FECm@t S 2 BEE L 7= W'
DEA 1@“ Thd,
Alal, 4 - AAERSY O SRR LA W) A i % &

NEEIC L0 ERIL, U B 7 485 XtaLAB Synergy (Z
£ % Hifs e EEMRNT 21T\, Debye-Waller [A- % &
L 70, REEREERATIC XV 15 547z Debye-Waller K1
NG, HEEAUE AW D Debye IRE 0p & RAEH V|
JR R A R I i LTz, =2 N v a s
v E MO EBIR LA WITII R E R BRER S D
LML, RLICBA A M LA A XD
BLVEIRER 7 U O X-X BREEIC KT 2 2 kAR LT,
Up IZBWTH R RZBINBIRIND, Z0Z L
(S Mx&xxﬁﬂmﬁé®%:i@ﬁn X-X 3t
BREBDBBRNB I, XX ICBRERRARENAE

12725, M-X fEE L0 X-X FEADTOESIET. X-X
FEAFTANCIRBIORIEN K& <20 [ [BAf 4 X D
REREMIRITS S —R— Bz 72 B,

0.002 1 11 Aush,

0001

Lz (A7)
=
=
o o
=F :_.-1:“'1'
v I‘r.-r#:
m

] f o
Mn%e Mn'le
-0, ;
2 22 24 26 18 3

X-X distance (A)

Fig. 1. Anisotropic thermal parameter U;, versus X—X

distances in MX, pyrite-type compounds.

[1] M.Tokuda et al. Zeit. Krist. 234 (2019) 371
[2] A.Yoshiasa et al. J.Cryst.Growth, 574 (2021) 126327
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Si-Al distribution & hydrogen bonding in ussingite (Na;AlSizOsOH): Unraveled by multi-nuclear NMR and
first-principles calculation

Xianyu Xue* (Okayama Univ., IPM)
Introduction. Ussingite (Na>AlSi30sOH) is a mineral with a unique partially interrupted framework structure
[1,2]. It contains four tetrahedral (T) sites, of which T1 & T2 are Q* (i.e., having 4 next nearest neighbor (NNN) T
sites), and T3 & T4 are Q3 (i.e., having 3 NNN T sites). Their NNN environments are as the following (in
brackets): T1(1T2,1T3,2T4), T2(1T1,2T3,1T4), T3 (1T1,2T2), T4(2T1,1T2). Hydrogen was found to be in the T4-
08-H:+02-T3 configuration, with a short hydrogen-bonding O8---02 distance (2.481 A)[2]. In the ordered
structure, T1 is occupied by Al, and the other T sites are occupied by Si. Previous X-ray and neutron diffraction
[1,2,3] and 'H, Si NMR [4,5] studies gave contradictory conclusions as to whether Al-Si disorder exist, and
which site Al is disordered into. It is commonly observed from studies of partially depolymerized aluminosilicate
glasses that Al preferentially enters into more polymerized Q* units. Constraining the Si-Al distribution in
ussingite may provide a general crystal chemical understanding of the partition behavior of Al in partially
depolymerized aluminosilicate structure. How the Si-Al disorder affects the strong hydrogen bonding is also of
crystal chemical significance. In this study, I unambiguously clarified the Si/Al distribution and its effect on the
hydrogen bonding in ussingite via combined comprehensive NMR measurements and first-principles calculation.
Methods. NMR measurements were performed on a natural ussingite sample from Lovozero alkali Massif, Russia
using a Varian 9.4 T Unity-Inova spectrometer and 2.5 mm T3 MAS probe. First-principles calculations (energy &
NMR parameters) were performed with the GIPAW method using the Quantum-ESPRESSO package (v.7.0). Both the
ordered structure and various models for Si-Al disorder in ussingite were studied. For the latter, a 2x2x2 supercell (256
atoms) with one pair of Al-Si exchanged between a T1 site and each of its NNN (1T2, 1T3, 2T4), as well as between a
pair of remote T1 and T2 sites were examined. For each calculation, the crystal structure was first fully relaxed before
NMR calculation. The PAW-pseudopotential and PBEsol functional (from the PSlibary) was adopted.
Results & Discussion. 'H-Si CPMAS NMR of ussingite revealed three main peaks near -84.2, -87.9 and -96.5
ppm, which may be attributed to Q3(1Si2Al), Q3(2Si1Al) and Q4(3SilAl), corresponding to T4, T3 and T2 site,
respectively, in the ordered structure. In addition, three weaker peaks near -80.8,-91.6 and -97.3 ppm were also
revealed, which may be attributed to Q3(3Al), Q3(3Si) and Q4(3Sil Al)(of somewhat different local structure
from that of ordered structure). These peaks can be accounted for only by Si-Al disorder between T1 and T2 sites
(about 3.5%) while obeying Al avoidance principle, contrary to previous speculations of disorder between T1 and
T3 [3.5] or lack of disorder [2,4]. '"H MAS NMR revealed a main peak near 13.8 ppm (with a shoulder near 13.3
ppm), a group of three weaker peaks near 15.8, 15.5, 15.2 ppm and another weaker peak near 11.0 ppm, similar to
that reported for a sample of different locality [5]. Our 2D 1H DQ MAS NMR confirmed that all these peaks
belong to the same structure. 2*Na and Al 3QMAS NMR data are also consistent with local structural disorder.

Interpretation of the NMR data was greatly facilitated by first-principles calculation. The calculation revealed
that Si-Al exchange between NNN T1 and T2 (T1-O-T2) is energetically most favorable and thus the most
plausible model; the other models with Si-Al exchange between NNN T1-T3, T1-T4, or remote T1-T2 sites,
which are accompanied by formation of AI-NBO (non-bridging oxygen), AIOH and/or Al-O-Al, gave higher
energies (by 28~68 kJ/mol) and thus less plausible, consistent with the known unfavorable formation of AI-NBO
and AIOH (relative to Si counterparts) and Al avoidance principle. The calculated 2°Si and 'H chemical shifts of
the model with Al-Si exchange between NNN T1-T2 agree well with the observed NMR data and shed light on
their assignment. The main '"H NMR peak near 13.8 ppm correspond to OH in the ordered structure, and those
near 15 and 11.0 ppm can be attributed to OH that are either bonded or hydrogen-bonded to a Si (T3, T4) that is
NNN of a substituted T1 or T2 site. The relative intensities of the 'H NMR peaks are also consistent with that
expected from the extent of Al-Si disorder revealed by Si NMR. To my knowledge, this is the first study that has
clearly revealed relationship between changes in hydrogen bonding strength and Si/Al disorder.

In conclusion, this study has unambiguously revealed the presence of about 3.5% Si-Al disorder between T1 &
T2 sites (both Q%) in ussingite, which is accompanied by formation of OH of both stronger and weaker hydrogen
bonding (larger and smaller 'H chemical shift). These results provided insights into the partition behavior of Si-Al
in partially depolymerized aluminosilicate structure and its relationship with hydrogen bonding strength.
References:[1] Rossi et al. 1974 Am Mineral 59,335-340; [2] Williams & Weller 2012 Phys Chem Mineral 39, 471-478; [3] Ribbe
1974 Am Mineral 59, 341-344; [4] Oglesby & Stebbins 2000 Am Mineral 85, 722-731; [5] Johnson & Rossman 2004 Phys Chem
Mineral 31, 115-121.

Keywords: ussingite, Si-Al disorder, hydrogen-bonding, NMR, first-principles calculation
Corresponding author: xianyu@okayama-u.ac.jp
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Structural change of vivianite induced by dehydration and oxidization

Ryo Yamane*, Toru Kawamata, Kazumasa Sugiyama (IMR, Tohoku University),
Eriko Ohshima (National Institute of Technology, ICHINOSEKI College)

WD &

Vivianite (8K : Fe;(PO4), » 8H20) 1, U U ICH
WTIEAERIE R T~ 2 A N EIZEHRT 5 &Kk
VUM Th S S, S\mik s Y
YIRS K > THERR S 4L 5 @ IR IS S KB G
EEHEUTCHBLTWS., fERICEEND —ED
FeX |3 b S 7= IRRBICH v, 2 4fids L OV 3 i D Fe
NEBFTZNEERSY A ~— (Fe \HEEL A ~—)
E CEABEER D & TV 5[1]. Vivianite (25
FD FerOMALIZHIE « ik & & HITEITL,
120 ‘CHHET, AR 7 T v 78— 27 ZR S 720
santabarbarite  (Fes(PO4),0H; * SH,0) (22T 5.
T & OWFSE 71— 713 vivianite, santabarbarite
D Fe DA% & EXALFHIZ T4 L C, Li OFFA -
BN K L EE D ZE 2R L. T x
vivianite-santabarbarite SAFLYI M3 Li A 4> BEHLO IE
BIEME L7200 95 &R LTVWD. Li A4
DIFA « BBED A T3 = X L& JFF L~V TR
D72 DITiE, BiK « B2 X 5 vivianite 38 XY
santabarbarite DIEEZLE 5 Z ENEHETH
%. % Z TAHFZE T, vivianite D 90 ‘CE TOE
I5.Z OGBS LS S AT & santabarbarite (vivianite
% 120,500 °C CHERL L7=7EH o Ba BiliE % A
T2 BR BB E AR 21T o T2

FEBR 1k

Vivianite OB EHFENT, L—~ =T FED KRR
£} % B V7= . Santabarbarite @ BE % (2 W 7=
vivianite ¥y AKFUEHE, Chibaetal., (2020) [2]12&%
(ZHREEL « LRI (FeSO4 - THO) & U MRk
FT MU 7 A ((NHa)HPOs) % Z8BEKH Tt &
HAER L7, HSd X TR, ~1 7V
R 7 &L SR8 i LA A X AR AR 1 R A 2 1
Synergy (Rigaku) % T -53 °C, 22 C,77 C
BELY 90 CTEBREZITo 2. BEHELEZHW
T BREERE TSR, KEK-PF 0 BL7C (28T Fe
K WIS (7.111 keV) -300 B LY -25 eV O *x
NF—ZHNTATY, 53 87 A 26 Fe
7 JE P O BRI A& T i RDFre(r) & 1572
AERB LB

90 CO X MMEMAT IR CIE, RS EOERE
SLAiCHRKTHETIE—7 o7 r— = 70
BT, I BITZEMEE C2/m @ C FEXFE %

Keywords: vivianite, dehydration, oxidization
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%D RSB S 372, FE 7o AR MR AT O R,
Z ORI DR T I vivianite O EIRAEE ALK L
KTV L, Bk Liz<WElcabd 52 &R
LR L7=. —J7, vivianite & santabarbarite @
fEJFE & W& D & % metavivianite (Fe3(PO4),OH; *

6H,0) BIDIFEZ R T 5 EDOFEAEL D D
FTAIVIHERR S 727> 7=, Santabarbarite O EREwA#
TERENTIZ K > T B 3Lz RDFre(r) T, BEAKIEEE
W3 59 vivianite ORESEEIEDEFHE L7- Fe
2B 2 o ARFHBA B CIEREI T E 508, ¢
iz (=4.72A) (%3 % RDFr(r)D B — 27 D
K r iz 7 FLTW AR RSN (K1
DIRKH) . O ¢ fh5 IR O UHE X A B BhiE R
WP 5-9 5 Fe NH{KRZ A ~—DRALIREEDZEAL
THBATE R Z &R bnot=. LLEX Y, vivianite
DOREEZRLE LT, ETMEWKIZ LV FEREOJE
WItENEL S, & 60T, BiAKICHRE L 72 ki &
D EmNOREEbET D, ZOK - BB{kic &
D REEEACDIER: T vivianite |37 7 v /¥ — 7 &
R & 720 santabarbarite (2254523, 500 ‘CE T
LT % vivianite 2> H O K X s 2 bidi % 72
WweEZHND.

15 120 °C
500 °C —

Lo EFe Fc(f)

-20

gFerP(f)

-25

0 1

1. Santabarbarite ® RDF & vivianite D #f & 2>
HEE & N5 Fe 2B 2885 —A+EBIRI%L o b

[1] Amthauer, G. and Rossman, G. R. Phys. Chem. Minerals, 11,
37-51 (1984)

[2] Chiba, K. et al., J. Mineral. Petrol. Sci. 115, 485-489 (2020)
[3] Chukanov, N. V., et al., Mineral. Mag. 76, 725 (2012).
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Ba EANIGAMIEITDREEA 7 DFRRIER IR DO RERAIEEHL

Bz *, FIEFIA, FHUMBER, /MA—4 CRORPEER)
BERRT (R LR ENT, F2IUAIIE CRAEREhT)
Experimental evidence of static disorder of carbonate 1ons in Ba-doped calcite
Hiroyuki Kagi*, Shiho Marugata, Yuta Ijichi, Kazuki Komatsu (UTokyo),

Xianyu Xue (Okayama Univ.), Kazumasa Sugiyama (Tohoku Univ.)

REEH IS 7 DI ANTA b, 77 3F A4 b
77=77A4 D3 ODEENH D, HiETES
T CDRBEEDRENZGA A v DA A 2RI
WAL, Ca¥ kD /NS RBA A v DRI A
VA FHEE, Ca? kD b RELGA A v DK
BWE7 7354 Mgt %5, L7dd>T Ca' k
DHAF 2 PEREPIRKE N SR BaZ lZ ALY A b
DFGEME I IEAWEATH S, St HDH VI Ba %
R L THUD JA A 7B IR A )V > 7 I % 3K
L. ZNEEED 2 OIEERENS T R i
RIS ENBEAEILETHS Sr b5\ Ba %
T 70%0T K LD JAA A NVH A PG 61
% (Saito et al., 2020), Sr %> Ba 237 L% A k D&
HUCI DA E N S & BAIARESHN 2 & &
HIT 113 KEDNER L, COs A A v MR IRAE
&%, hVYA i 1275 K DLEoEiRSEtT
COs A & v Dlii% £ 9 BIYIFLFIRB E 20 5
EDYHI S LT\ % D3(Ishizawa et al., 2013), Ba Z &
BT 2HNHA4 FTO 113 KEOHERITERSEE
THZINTED ., Saito et al. (2020)13 57 1B J12#
SHEICHED VT, COs A A v D3O T DT OEAL
ROEIC R S 0T 2 VIR IRRE 2 $2 2 L 72,
AW TIEANY 7 Az G I D A A 7E AV
A4 bEREE LT, S ESERERNFEE A
T, ZOETNDOIESHEZ B L 72,

Ba % &L IERNEIRIE /1 L 7 I % 400°CC 2 I
EIET % 2 & ¢ Ba ZfMETICE D AA

ANYA b &RF, BCMASNMR (F 3C 2 i L
7oalbbz o, IR EYEINCRE S T
\»% Bruker Avance NEO 400 % F\>-CHl%E L 72,
CaK Wi XAFS A X7 b )Li% KEK PF @ BL-12C
THIE L 72, (KRS T X BT (XRD)IZHAL
RK&EWFD Rigaku XtalLAB Synergy % H\ > THIE L
7o MAEEBHEIHTI(DSC)IE 93 K 25 303 K D
FEIH T 10 K/min O LFSETHIE L 72,

113 KEDER L T2 Bazah AN A + o
RIS FIREICH o7 £ T2 &, KR T T
ZERERA 7 v ISTRFPAGIRBE RS 2 FTRETE DS
Hb, 290K T 113 JKHDHRL T3 Baz s
ANHA M, 91K TH 113 sOHiFHn g, (K
S THMEPIREZRFF L T 5 2 b
72, DSC DR S b, Ba &L ALY A o
CO; A 4 ¥ DFRIFIRAED & MERRFIRAE LS
ZDITHRIBT 2B — 7 3B I Nk o T,

BC MAS NMR Z-X7 b)LiZ, Ba DRI
o TRFMN ALY 7 P OELER L, ALY
A DO BaAFVICKD CaA AV DT VI LT
fE & TR 22550 L 72 o 72, Ca K-WRIUi XAFS
ARY PV ERNRINA R 7 B 6, Ba g fim
DM E & BT COs A & v DRFMEIME T T2 2
EWRE NI, AFZEIE AN T A R ISAES %% Ba
DEDAENDE ZEICk>THLTA MR
JRAATREESZAL L SIS TD COs 4 4 v D
MEERIREZ G SIS B 2 L 2R LT,

Keywords: amorphous calcium carbonate, barium, calcite, static disorder

*Corresponding author: kagi@eqchem.s.u-tokyo.ac.jp
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Portlandite Ca(OH), ™o D REEHILL H LEFAN=X L

BULEPHE, feA)FhAC, [ F

(R R AEMBRER)

Mechanism of calcium carbonate formation from portlandite Ca(OH);
Atsushi Kyono*, Hiroki Hasegawa, Satoru Okada

(Life and Environmental Sciences, University of Tsukuba)

IZU®ic] HERIERR (LRI, NEOEFEE )
L2372\ D CHELI e ERBR BRI E T 5. AR
BUMIE, ENOIREZ LT ADHE A 2050 FET
\ZE BRIz 9 512050 Eﬁ%d‘/%:»—bwl/a =
ERELTCND., ZOEKOT-DITIE, “BRLRFED
PEH BHIETZ T TS, wﬂg%ﬁ%ﬂuéﬁéﬁ%ﬁ#
b5, “BRALRFEWILED BN ~D BRI D —>
(2, b FE A - B 83 (Carbon dioxide Capture
and Storage; CCS)73&%. Portlandite Ca(OH), I %
FRtE LSO [Ca(OH), + CO, — CaCO; + HoOliZ Lo
T, RRFD bR B % REEI V2D LE L CLE
ETHIENTELREBW W E DO — DL L THILIL
T %. Portlandite O ikt 4t X, R, MR E
(RH), COy L, REFENETHILN LN
TUW5723, portlandite D IREIEAGIZIZE DG
REANRFEL TWAH A EEL RBE TV
(Falzon et al. 2020). = Z CAMFZETIZL, portlandite 73
IRIEHEAL T DI L TS NDREE IV T N AE
HLUTHEREZ T,
[E8r071E] Milli-Q AKZFIELIELRL72#%, Ny A
NIV % 15 ST 72. VERRLT-BLRERK 100
ml # ANz =M 7T A3\, CaCO; (B L7 /v H
JEHEE) A 900°CC 2 H EINEAL AR LTz ig{b oL
7 2 (Ca0) & AdL, 77 AaN%E Ny AT/ LI-1%,
IaEELT 24 BFEAY—F—CTHE L. iR X
HRIEHT (XRD) D#E R, portlandite NS T=Z &%
L7z, ARk L7z portlandite 13, CO, W AZM7-L
RH #2272 (0%, 30%, 60%, 99%) 7 > —4 N
ICEX, & 3 #E COoy HARIZIL. 3EHX
KEK-PF, BL8B |2 CTHUH I XRD JIEAERL7-.

Keywords: Carbon dioxide Capture and Storage (CCS), Portlandite,

*Corresponding author: kyono@geol.tsukuba.ac.jp

[EZEafE ] By XRD OfER4X 1 12757, RH =

0% TlL 3 W TH RV 7 MITERE SR>
~. —7J7, RH = 30%ClZ 2 BT calcite SERLL,

RH=99%Cl% 24 Il #£ 1255421 calcite (ZZ{HL T
Wz, EZAD, RH=60%TIE, 12 B0 5 calcite
7213 T72<, aragonite & vaterite O 3 fHO R —7
DRSS, ZnbiTd 7Kl 14 B AR L T
7. AMFROFESR, RH 1265 calcite DAZRKDMIE
HEISNDZEN WL TETD, EBIT, portlandite DR
FesE klE RH = 60%D L &2, RH=30%, 99%D&
Sl VALY INS &2 oA I N 1= G VIAVAN eV g Wl

gl N
N
L e
L Ly esenie
L C?|Cite
| , |, com

|||||||||||||||||||||||

5 10 15 20 25 30
26 (L = 0.683554 A)

1. BURYER R XRD /"% —2 . ()i ¥E o

portlandite 33X TX, (b) RH = 0% T 3 i#f#, (c) RH =
30%C 2 A, (d) RH = 99%C 24 K, (¢) RH =
60%C 2 JHfH] CO, 5P UZIE L 7= portlandite.

calcite, aragonite, vaterite

-R2-10 -



R2-11

@Japan Association of Mineralogical Sciences.

—RAFEANBXIBYRFR2022F F % -

EEBDRFES L ERNMEDRIR1E
P Ml —* (ES2RHE)

Visualization of crystal structures and morphology of quasicrystals
Koichi Momma* (NMNS), Hiroyuki Takakura (Hokkaido Univ.)

YEE i (quasicrystal) &1, WS A 7-77,

L7235 TR L AL E LT BN T 720
R PRSI @S OWRT AR H T 0ME Th o,
5090, 8 [91, 10 |1, 12 [FRFFRZRLE JE IR S5 T
THV RO RIFEL AL, F2T7ENLT7RED
BB BT XE 2 525, 1984 FFICHE
FmAER R LIS vz b= 32011 4R,
)= LR B EZ B U, £1-, RIKOHmE
LT%. 2011 T icosahedrite (Als3CuzsFers) D3,
2015 4121 decagonite (Al7NixFes)Z3, W3 40
REA7 F SR DRI A HIZ R DD > TN D, ZHLTZHE
s B DA IE SO el A B 72 & 2 ft — B9 wT AL 9
DT fili i IE, A B WARIMERES
RILT —HDOFE AL AT L THD VESTA
(Visualization for Electronic and STructural
Analyses) ZfLikLTZ,

YERE SL OREIERBUZIINOL DD FIERHY
TeE AT~ =B AV 71T 2 FREA DR ED
T CHRAIIC R Z FEE L TOKZETER T
&%, [ARRIZ~m—XH AV 7D 3 IRITThRT
b5 AKN ZAV 7 2 TR E D ZETE N
I G NHNR) TZEMZ TR 52 TRV
ZENTE, WEREOME I IZNOOELZE T
REFREMLIZbOLL TRELTES, — ., &K
LR 5 IRITRC 6 IRTTZE RN I 2 JE 1
WO 3 It E L TR 528 A[EETHY
VESTA TI3gH D Fikzlolz,

TR, HERS SR E O R HAK I — E R O J 1
fLiE % 3 IRTTDEAZERFRICEEH L THBIT-
TWeDy, AL DR ST R ST R O 1
?&ﬁ)ﬁ%bﬂ‘(b Vo Fo, mRoTZAE M A A

ERBTHE, R AIEA TR, WBRER e E AR
TOMZEM T I RESEFF oL R(E A 8
fik occupation domain) TV, Z D LKLY HEZE
& DR SR F MBI DT=8 | #liZ2[# 0D AT A5

Keywords: quasicrystal, aperiodic structure, VESTA

*k-momma@kahaku.go.jp

s AL (dERT)

fb=e, WiZE M L B ZE R 2 45 OV 7= Al fiAb D
WBELTHD, 2T, VESTA WEET 6 IRTTETH
ZHIOPEIEL , BIR T ZE W TRl XA 7= HEE
DIEEERERFFCEHIDIC LT, £, 7=A
VU ERE G Z DL TCEIR TR T — XD
LU 7 — X OEHL A RETH D,

ik B DA IET — 213 QUASIO7 08 package
D AFT7 7 AN * atm IO pod DBt A
Te, YERE AL DR FBLA & IS 127> TEH
T HITIE, FEFRO 3R ITZEMIC A TOD RT3
FOMTENZ LD 5~6 WRITIEEAFHE L, WH

2L DR EELTORTULRD T, ZDF

HR 2 A L2720 DRk b iT o7, Bz
(X, W BRZE R &5 A R oD BRI E A O B R
T—EATV, — B L EEBED = S A sk o
WL, ZOFR (T SERE) OF W EE 22 [
EORFEHTEEEME T HIET, VAR AE KIE
ZELE, 4 ?’ﬁ X, 22—V —Af X —Tx—2R
DOPEE, 2RI BT D5 A IO /i b7y
ZFEAEL Yk,ﬂ;ﬁ/\—/a/ VESTA4LL CUU—2A
FRETHD,

Ll VK T AT
5 L]

B.1: (ARRYZR YERE SAMERIC E RS D
72 Yb—Cd 1E - (R YERE S DI F-BLA 1,
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Discussion on the diffusion mechanism in silicate liquids based on anankeon

Noritake Fumiya”

Accurate knowledge of the diffusion mechanism of network-forming elements in silicate liquids is essential
fort modeling transport properties such as the viscosity and diffusivity. In the silicate liquids, there are two
structural components, one is the network consisting of corner-linked SiO4 tetrahedra, and another one is
network-modifying cations such as alkali and alkali earth ions (Wright, 1998, J. Non-Cryst. Sol.). Previous studies
focusing on diffusion of alkali elements in silicate liquids have revealed that alkali elements diffuse via thermal
hopping event through diffusion pathway made of SiO4 network (Horbach et al., 2001, Chem. Geol.; Noritake,
2017, J. Non-Cryst. Sol.). However, the elemental process of network-former diffusion left poorly understood.

In this study, I will discuss the diffusion mechanism of network forming elements in sodium silicate liquids
using force-field molecular dynamics simulations. The main findings on this study is existence of local and rare
long flight events, especially in acidic liquids. Oxygen atoms diffuse similar to a site exchange through the non-
bridging oxygen state. However, the diffusion of silicon atoms is somewhat complicated. Silicon atoms diffuse via
two process, one is rare/local long flight during bond-exchange event, and another is network deformation after a
bond-exchange event. Adding to my previous work written above (Noritake, 2021, J. Non-Cryst. Sol.), I will
discuss using anankeon. Anankeon is the conceptual particle represents excitation (or intermediate) state in bond-
exchange event, and named after Greek goddess of fate, Ananke. Concept of anankeon successfully explain the
deformation of simple glass and liquids, and formularization of viscosity (Bellissard and Egami, 2018, Phys. Rev.

E). Anankeon in silicate liquids, its characteristics, and its relation with mechanical properties will be discussed.

Keywords: Silicate Liquids, Molecular Dynamics Simulations, Diffusion

*Corresponding author: fhoritake@yamanashi.ac.jp
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Surface diffusion analysis of hydroxide minerals experiencing dehydration by
quasi-elastic neutron scattering

Takuo Okuchi'*, Yuhei Umeda', Naotaka Tomioka?, Yusuke Seto® and Takeshi Yamada*
(‘Kyoto Univ., 2JJAMSTEC, *Osaka Metro. Univ., *CROSS Tokai)

We previously demonstrated that quasi-elastic neutron scattering is uniquely effective for analyzing hydrogen
dynamics in hydrous minerals. In this study, the method is applied for partially-dehydrated hydroxide minerals at
high temperatures. Defect-related enhancement of surface diffusion of hydrogen is observed, especially in the
partially-dehydrated Mg(OH), which is made of nanometer-sized particles.

RS DG EREE I B LT lE, ERSE &K
FRfEAOBEXIC Lo T, BT LT WIKEFA A v R
BRI w3, —J TEIKEEY DBk
SfROBRICIE, KB O AR Ao Y Fb
DR, RIEERL72KEAF v ObkiER L, kHE
AF Vv OEHTHERBRLAF I 72 (BN EE
BOBR) BB T 220, ZokKFEOXAF I
20k, BOKGRD 7 4 2T 4 7 205l D FH
DK, X OKFEA 4 v OEEB R 7 & ICHE
EH25LEZONIEELBRTH L, Z DR
Wt D 7z i M BELIE SRR ICE R TS

3tk KAIFINETOMFETRLTE LRI,

XA F 17 AR IKEICK BT IRHME
BREL D TRIE & | JHA L B T AL ¥ — DB ED
B LCEHIId 3 2 & C, AKEDRTH 72 221
oA SR BT b 2T 2 R R A O NS,
T DX 5 HELD ZRICHI 2 fEHTIC X b L KBRS
il b R 2 RS, [ PE R WL S 2 B o
%@ o PaEE & BhiE (R Rz Ofe Tko %
EOREIC T B, T 2L 0 ® 2 iRENL. B
Hik e LCTBl2 50D & 225, HItH 07w
HR BB M EEIE R & 1315 5 1 B BUEL D T B3
5, —MIVICIIRE D F D HEWE O FHENC 1 AT
FXVdIEOZ AN —DRENMVETH Y, %
DRI ETHERI YT 2 0B TR
WETHI2#EL < 7%, J-PARCMLF o= 4 v F
— Iy fRAEIERIE 0 8% DNA D PERE % Fo oy icidi D
T LT, COHEHEREL OGN ER I,

EolsziE 2. AW TR %t
BREE R L3 v Mg(OH), &y-Al(OH); %
MR LT, Bko@pcHBld 287 mkED
KA F 17 ADH L RN % & 72, Mg(OH),
BN IZRIEE 0.07 pm ORI 72 RN L 72, —J7
Ty-Al(OH)5 U BHT 12K 100 um FEEE D KT
B3EIR L 72, BBl 2 K A eI T T 5
P X D 10~50 C72 KL CRURF AR L
T, ZNENDEIHI WK Z G EEZ L 72821,
FEE IR & Nz KR O HEBMEBUEL 2 IR S & A
ZCEHIL 72, % OffR, W& & b ICHEPERGEL
BREE DI b, FFiC Mg(OH), D ffh 1 ic
B CTUHBEKET 2 & O B 72 50 O BN & 4B
R oI 23 5Hl S iz, 2o ofERIZ, POk
ToORAEMETOLEDO RO ERICERT 2
KFXAF I 7 ZA0FB L LCTHi—ICERfES
BTENTES, #EHTIZIZ DX S RFKERICH
LLEND ZAF I 7 ROFHZFEL { FEim T
5 e bic, BOKETO XD 7\ Mg(OH), ® &' 4
F I 7 AR oI 5 R 2179 .

HEE - AW IIRHITE (21H04519) DB %
%ZF. J-PARC MLF EHiFf#E (2018L0200) @
—H#E LTifTbivE L7,

[1] Purevjav, Okuchi et al. (2020) IUCrlJ, 7, 370.

[2] Okuchi et al. (2018) J. Appl. Cryst. 51, 1564.
[3] BHPEA (2021) H AL -GS, 63, 129.

Keywords: hydrous minerals, hydrogen dynamics, dehydration,
quasi-elastic neutron scattering.
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Pore size dependence of the rates of water infiltration and air dissolution inside a rock
Tadashi Yokoyama* (Hiroshima Univ.), Satoki Shintaku (Hiroshima Pref. Government), Naoki Nishiyama (AIST)

A E K E O EAEROBESL A B =X
LEEZ D ET, AANEBICKBED L HIZRH
T HDOBFRITIEAR & 70D, HIRFT T, Wikt
BNk, FokE, RN U 258, Mk
& ZERDRIE LTZIRRBIZ 72 5, A A TRITIE—RIC
SFEIFERYA ZXOBIRPAFEL, ENENDOH
A XD KT 72 S HEIEIE, HAaWNE %
IR D R O HE R & HL2 BEH- LT <, ARuf
ZETIE, BASOKDOBRE ED, EDOYA XD
MRS & X 5 2R NEF TR THi7z STV 5 0

Eﬂ“\?’:o

FERIZ HEAFEDIHNOIRD T+ T —X
7u~@%%%wkoﬁﬂ®£@%@#&iﬁ
um~#+ um TH Y, FEK 10 pum ORI H
W s, Zosaoar ofimzfig Tt —r L
THEBAFE L UTo, 3B 2 /KB i I TR
LC—EKEZENTKENL, && &EFBHA
DL TRk oK s (IR 2 K23 72 3
7)) ZRER L, KL 63~100% M CHRHI
L7z, 0, &KEEFFIZHNT, MRERE
DOKOEERE LIz, ZOREITH W TR L
UL T, B0 TS A EZ 0T T, |
TR Z U T, KM U S 4 2 IR o 2%
r&, MFLHTAE (KRKEEDEFEAP) & D
21, AP=2ycosOr (1) OBEREH D (y 1T+
MR, il 0120 SE), Lo T, Bt
BERIZAP % BH-SETC, FBETHLE I
KOBERET D Z LT, KHEBREREEDO KD RN
DL,

FEBROFER, KERLIZLD D & I EDIH
B b & DFEEDREDKN A, KD KT
RIL 63%IZ7 Tz, T D%, BIKDKEFIEHD |
DIDITOIT, FelTHIRIBR AN K Tl 7z S AU Gif

W O Z2 RIS ), B TR
PR & K Tl 72 SAL T B3 BT, [RIBR
DZERD %L, HBOKIZN T v 7Sk
RECAFEIET 2o MO IR D Z2 AN SE ISR T D
B E LT, MEASMOEEROEBFEIENEL D
7o (N1 EREROBERD AL, FT7 v 7 Eh
CZERONIERE S 72D P, FERE LT, MV
B D 2250 E ETRIBR 2 ifidL D K CREL L A ~
DOVEFRIEN LN BRDOEMEE HRE < 2o
EEZLND,

Keywords: Pore size, Infiltration, Entrapped air, Capillary
pressure
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Amorphous nanoparticles: clay minerals?
K. Tsukimura*, K. Manpuku, Y. Miyosi, M. Suzuki, T. Takagi, S. Wada, S

EPERG L L RERE L2 R0RTICH B
mHRER T8 %2 (A8t s L0
mCET2HEEDIRRA L 2o T B JERT 4
MRS B X 2 Oftho iy | EEFEL T3,
FE R LR 7 A Bt Lz b
A DR OIEFIEE R Tw5, 2T,
fE DR[O & 7> T 2PE X, JEIR
T ARG CiIn ., FREEF T TH B
e atEtd %,

K 1Rt om @ i bk RmAE A LT
5ZLERLTVWS, ZI Tk, lEHBELIES
Br eIkl Tz2rEk, AA) v, XV
FA4 b, BB MBI T TR L2, % off
B, HREEAIERE S TR S b
Tab bR IERE R RICHAIT 5
TehBbroi,

A A Y v ORIk B LRI I
HF /Rl 2R (M2), B
HF 7 R B % ORETRE L &k RS 4 13 e
P23 E T D ISR IR R & 7o T B 23, JES,
BF I RTEEVPE WY a—Y T A+ Y vl
H A4 U v d Al 2R 72 o i ik e f o
a—T 4 VZIFHINTH S, JEE S/ RT
B, RmEC KR AL T2,

v AT HRAEIZIEEE T AT
BeHHl+2, b, v b FA bhoKkSEIR
FRTREIEMIL RV, ZRERV FFA T
EF 7R T7Z T THREAAZ X4+ OJEMEIC D
KyxEL» LT,

LAED 6. JESE F /7 Rt 23K - o Al o J5
KemoTWwbeE2x 5, LT, EBIRTA
FRIEIE X 0 b FREE T 7 KT 2 K L85 & 0
SHPMESL WX S ICEZ 5,
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Inhibition effects of polysaccharides on dolomitization at high temperatures

Yang Wei, Hiromi Konishi*(Department of Geology, Niigata University)

The ‘Dolomite Problem’ is undoubtedly one of the most confusing yet interesting puzzles in geology. As a
common carbonate mineral, dolomite has been abundantly developed in numerous ancient sedimentological and
diagenetic settings, but is rarely deposited in modern marine sedimentary environments, and is hard to synthesize
at low temperatures under seawater conditions in the laboratory. In the available laboratory studies, ordered
dolomite can only be formed by hydrothermal experiments at high temperatures, which suggests that the
dolomite formation is likely a Kkinetically controlled process. Recently, the microbial model for dolomite
formation has been popular. It has been suggested that microbial activity can serve as the key to overcoming
kinetic barriers to promoting dolomite precipitation. However, to date, there are no convincing examples of
microbial dolomites from laboratory work that can be widely accepted.

The effect of dissolved polysaccharides (carboxymethyl cellulose and agar) on dolomite precipitation at
200 °C was investigated in this research and the results of our experiments demonstrate that the transition from
calcite to dolomite is inhibited in polysaccharide-bearing solutions. The decomposition products of
polysaccharides will adsorb onto the reaction interface, and thus prevent dissolution and precipitation
processes. This indicates that microbial activity is not always favorable for dolomite formation in certain

conditions.

Keywords: dolomite problem, polysaccharides, dolomitization

Corresponding author: hkonishi@geo.sc.niigata-u.ac.jp
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Contribution of organic molecules in plant opal to silica nanoparticle formation

Nozomu Yamazaki (Hokkaido Univ.), Jun Kawano* (Hokkaido Univ.), Noriaki Ozaki (Akita Pref. Univ.),
Kyoko Miwa (Hokkaido Univ.), Takaya Nagai (Hokkaido Univ.)

[iroic] 4 2RI, SKIERE S Y A
SiO, - nH, O %4 mICEHT 2 2 L FbNTH
DA b L RHED LA R DR F %
BLTWwEEEZLNLTWS, 2L DIERE >
VAT TV bF =L e ARICTEET 5
F I VAKR—=Z =% L CHREBINICIDIATN
TR o7 A By KE L b ICHhR S Lz
FCTHEHAZBEVIELCELLEZDDTH 2, K.
DT A BREAIFABUCHE S ik o 7 A B
EEFICK > THEITT 2 EFEZHNTE 2, 4,
AR VT L H ST 4 BEAE %R Slpl
ZYRTERFRIN A XFRHEYICENTHH
T o5 T 32 ) K 7 v+ 2D a[REME
PIRBINE XIICho7208, 2D X5 nAkksy
FHRED X IV AHICEEG L Tw b5 0E
WEZAHTH 5, AWFFETIE, Slpl 2 v 32 F
HoTABEGEEEZRT 7S F (LT Slpl
RTZFE)EHOTERLZY Y HicOonT, 5
TREGE AT C RSB S 2 1T 0, A A FH#EY)
DT ABESBRICE T 2EHS T OB E &
KbV DR AL »ICT 52 L% H
Be L7,

[EBRF#E]SIpl =7 F F &7 A BEiRiH. U v ig
BEZ ., pH B XU A BIREZ TR L1k
ZTCEEBL.GKIELKE L) HDEREITR -7,
1% 5 N7 AT I35 0o BE TR L | K CoEd
L7z2DHIC 40°CTHZM L 72, 72 Slpl 75 F
DIEVEZRMERT 272012, Slpl *7F Frhoig

Keyword: plant opal, silicification
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EETIV2BY > vehlET I VBT 7=
B L 72T F PRI &Ee B T %
IIML WG Td BEIT o 72 P RGREHLE
FLLH TR AE 5 8 7 1 B8 (FE-SEM) I X 2 1
RSB AT & b, BEMIRIM T (8
M FT-IR)IC X 0 o3 FHE&E D gl 2 17 - 72,

(R EE] Slpl <7FFFick3> ) A0k
Hicix pH RS B b L ROGIEIR D pH 2% 6~9
DL ERAER» DT E 2 AR I
72 (7 A8 24.4mM, <75 F 1mg/mL), pH 2
6~8 DENFTIH.EBD TS v b A= H
LB Xt/ KTFRERINIZDIT A,
pH @ EFICHEVRI AN E < 72 5 (FK 600
nm, f/)\ 50 nm Aiifi) & & HERE X 7z, pH 8~9
TRIVROITHIARES ., F /RT3 S h
ol

FT-IR % M\ CTHr i 0 AR5 50 JEHNE 2 170
Si-O fE&ITEEIK T 5 1000~1300 cm™! D HEipH D
W & — 2 5 & SiO, PUMHIfR O VU E B /7S BER I
ZEME L 72555, pH 6~8 TIERT 3 F / ki 17
Yo BBREI A1 T5% TIRIE—E LR,
pH 8~9 TIZA T 2 BikpT ) Slpl ~7F
EARMEFTICER L 72 X0 dEwiEzRL
7zo T ORERIZ. EYIHRO AT FIC XY TE
R % v ) A I I BT 7 B A R O R0 B
NBEZLEHRLTEDDTHY  ZDXHI%T VA
DEIIZ, 7T v b A= VRIS BT 2 HEEY)
DG ZE T 2BEOFEHRDO—2L V55,
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Relationship between morphology and crystal orientation in coccoliths analyzed by
EBSD

Toshihiro Kogure”

! and Masayuki Utsunomiya? (1. Univ. Tokyo, 2. GSJ, AIST)

Analysis of the relationship between morphology and crystal orientation in coccoliths, calcified scales formed by

coccolithophores, is important to discuss their biomineralization process and evolutional history as a nannofossil.

Previously we demonstrated that electron back-scattered diffraction (EBSD) with high-resolution scanning electron

microscopy (SEM) was effective for the analysis (e.g., Saruwatari et al., 2006). In the present study, we applied this

technique to placolith-type hetero coccoliths of Umbilicosphaera species including extinct and extant ones. It was

found that extant U. sibogae and U. foliosa have similar crystal orientation of calcite (V-unit) forming the distal

shield but extinct U. patera which is considered as their most recent ancestor definitely has different orientation.

Hiffg ot 77 v 7 v v T 5 RS Z O
fazmic o £ 2 EEEum ® 2 2 ) & (coccolith,
) 3. BRE RN (base plate) & % O JEFHICTE
R E NG D T ARG O S ., BICHRE
Bhex b o T3, ZOREL TG L oA
& DRERIX. ARSI L L T oS BEEREE
it e LToaa ) 2oL RFEEZRL % 7-
DO REREEZOND, URiFAlZaa ) R
DIYRE & i T 0L & ORAGR & T3 % 7201 SEM
WO E T TELELIET (EBSD) T AAE R TH 5
& %7~ L 7z (Saruwatari etal., 2006), % D% EBSD I

w7 L%k iRl o R TR Rk & L TR
CER L7z, 20X ey s BTG~ DG
Hizbth Roniav, SEOHFIECIEMGE
Umbilicosphaera J& D LR HEIH 78 - 72 18R ©
k% b 2B a3 ) Ao nT, Z O % i
JK9 5 A (V-unit) OFSEIILZRE L. 2 DT
L ORfRPHEB D AERICOVWTERE L %,

Ak A v FEECTRINE NG IKEK)E =2 T
DL OPDOfFHEDP LFRINE N/e a3 ) 2T,
KICHTEL X ¢RI % . Au-Pd JR%Z JERL L 72<001>

Keywords: coccolith, calcite, crystal orientation, EBSD

*Corresponding author: kogure@eps.s.u-tokyo.ac.jp

Tfro Y a v EMREICHT L, 2R —F v
J% JER L C SEM-EBSD S #Ticfit L 72, SEM 1%
cold-FE & f-#i % b -2 Hitachi S-4500 T, = fE{RE
DIZREBISE X 2kV CTfT\>, EBSD #IE 1L 20kV T
{772 > 72, EBSD »¥& — ¥ |% Noran PhaselD % Hi
WTELEK L. Z DT I BED 7 r 7T 4

(Kogure, 2003) T{T7x o 7z, fkica 2 ) 2% ¥
SRS 277 DRGSR ITALAS 2 2 ) R D HRL
ICOWTHIRTH % GE L T, Eficxts 3 =
2 Y ZADMHE % Excel D Solver THIE L THEAL T
fir ZfHIE L 72,

T0MHER D BRI T 5 72 2 2 Y 20 F5 itk
I ~03um FRE DK E X TH 3 25, Holi 7 ohr
{7 FT % 38~ LA T BT 25107 AT RE 7% EBSD ¥
R—vERGT LB TER, ZOER, BlAE
D U. sibogae & U. foliosa Tl¥% DERED 575
DR > T 2M3IEFR— DGR T E D —
Ti. 2D 20ICibIFEWHIEHE & F 2 50 D
T D U. patera TIXHEMH Z 53 2 {104} H O
25 10°FRE/NE K 7o Th Y, JEREN RV O F
KemoTnaZ LML T,
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Solubility of calcium carbonate hemihydrate
: Implication for prediction of water chemistry of alkaline lakes

Mai Suyama*, Keisuke Fukushi, Takuma Kitazima (Kanazawa Univ.)

REE A v > 7 AT IEKRIE S V> T LD H v
YA, TI7TFA b, NT T4, EBKKES
N Y LADE) AL Fuhary 4 b (MHC,
CaCO;-H:0). 4 # 14 F (CaCO;-6H,0), JEHE
RiEHN > L(ACC)D 6 FIEICHEI NS,
NoHiIThz., A, Zouetal. (2019) I CTHREEH LV
> L 1/2 K1) (Calcium carbonate hemi
hydrate: CCHH, CaCO3-1/2H,O) &K & L7z,
CCHH 3R RABRBECIIRRATH I, 2D
FAERREME Z et L, &2 Pl % 2 & 3Bk
DRFZJEIR~OHRICEHB T 22 E X DX b, K
FFE I RARERBE 2 1 L 72550 CCHH D4Rk
il B - MR LR E 2 E T 5 C
¢ CCHH o HARRIC BT 2 F1E A Belk % Mt
35,

HARRIC BT el Rtk 2z et 9% LT, K
Bifi e CCHH PR %3 2 -0 DiEiEe L
T [ARE] BT ohns, MHEICEA OBRRE
ERBRED A A visEEZ IR T 2L T, %
DGICHFEL TV B UMD D 2VE 2 HEE T
LT EMWTE DL, I TR CCHH DiRfE
EAEBRWICHO»ICT 22 2 HNE T 5,

Zou et al. (2019) 1% CaCl,, MgCl,, Na,CO3i&
WERAET 5L 60 srAifRT CCHH 23R L 2
REEILANIC MHC ~ L §isf5 32 2 & R L T 5,
4 o PRI ClX. FIEIARSFIC X o C
CCHH 0ZEHENE R 2 2 L BMEEE iz, &
T C. ZRRVIIAREL - KRS S&fF < CCHH o4
KERAT, ZOhTdh, LM DLEMNIC
CCHH 23R L 723lEL 2 & IR L, 2 v o oWt %
I35 2 & CIREERD 7,

FY FavlL vEGEHF T Ca-Mg-COz /KR %
ERC L 25°CCHIFR L 72, HEERIRERY 60 40 CTRHEE L
B % X & 25, RIEZEE LR ERRE %2
20 S ~FIRE & L 72D 2 X2 — v BfT o 72,
R IIpHZ HIE L 7212, JEE@EIC X b [ERE &
WAHIC B L 720 A IR R X AR 04 1 2> 1

THEBYIDEE %1T > 72, WiHHIE 30mL fli L T
TAAY =T 4 4 HEZITV, KD IIFEREAFR
N7 T X~=4Hric X - T Ca, Mg, Na JEJE % HlE
L7z, HiE L7 pH, TAAh Y =7 4, Ca iRJE,
Mg S X OV Na BEE LW Cl BEx
Geochemist Workbench (GWB) (Bethke, 1998)
» REACT i AL, Ay z—va VitEx
fTH 2L CRHEOIERZFHE Lz, b, A_Y
=Y aVvVEtETRANY T -2 X=X
"thermo.com.v8.r6 +.dat" Z{#ifH L 7=,

RIREIIME L ICEEDEE E D, A
FT73FA4 . 774 P MHC. A #7114 F.
ACC DAFRIE DXTEFF T Z N 1-8.48, -8.34,
-7.91,-7.65,-6.58,-6.3 T» %, CCHH D4 ik
FEZWIHEBE S IC X o T A TH 372D, AT
RCRIEEBREZIT o728y F I FEICE - T
WELDDHESTWAENLDLHBZ1ETTH S,
B\ A1 7 85 OB AT e VAR 28 - UT 1) 2
SHBE. A A VIEBEIRLT TR B I mEy S
(Fukushi and Matsumiya, 2018), 4=pk#)ic CCHH
DRDO NNy FOHRTH 44 ViEEBEDOK
WEEORE 2 CCHH DRMER4 KL <
WA HREEDR BV, T DA F ViEER» O H
WL 7~ AR RS 12 ACC OAMRER L D /N X
{.MHC kb dRKEWn®, Zouetal. (2019)IC
T RO ON-LEMFBLE DHFMT 2,

Z N % <ic, Fukushi and Matsumiya (2018) (%
TAHYMOKG R MHC 38fIL Cwa Z b %
OIS LTz, BRODR LT AR VMDA A v
EEEO TR MHC OB L —B(L T\ 2523,
MHC DO®EE LY eemWnwA 4 viEER-7.00
fEIic b KE T — 2 HEDMERTE 2, ZOTF— X
BEIIAERCRkD 72 CCHH DBMRELIZL AL
—¥3 5, wxic, CCHH % MHC &Hicrmrn
AVMOKEGZHEL T3 EERRBEHIL
v LTHLAREERE T b D,

Keywords: Calcium carbonate hemihydrate, precursor, solubility, lon activity products, alkaline lakes
Corresponding author: mai_1910_s@stu.kanazawa-u.ac.jp

- R4-07 -


mailto:mai_1910_s@stu.kanazawa-u.ac.jp

@Japan Association of Mineralogical Sciences.

R4-08

— M EEAN B RIBYRER2022FF 2 - MR
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Crystallographic characteristics of vaterite in fish otolith
Gen Takahashi (Univ. Tokyo, Sci) *, Taiga Okumura (Univ. Tokyo, Sci), Takayoshi Nagaya (Univ. Tokyo, Sci)
Michio Suzuki (Univ. Tokyo, Agri.) and Toshihiro Kogure (Univ. Tokyo, Sci)

Bony fishes have three kinds of otoliths, and generally they adopt different crystal polymorphs: lapillus and saggita

adopt aragonite, and asteriscus adopts vaterite. Otolithic vaterite was analyzed mineralogically and compared with

synthesized ones. There was no significant difference between them in the XRD peak positions and phase transition

temperature measured by TG-DTA. Moreover, EBSD and TEM analyses revealed similar crystallographic aspects:

mosaic-like crystallographic feature and preferential crystal growth along the ai-axes.

— AR E RIS . REA, Ba s
RTINS 3RO A0 0 505, A & REATT
aragonite, ZAfRAIT vaterite &V L HITHRR D
fmEaE b oI ALV, LinL, BIKA TH
ZEFD vaterite WIZL S I, £ D% b EEITAT
TE LT DRI D0 > T2, ABFFETIELE
WAIZBT 2 vaterite DIZHAENE 2 AT 5 725,
Z O hh FHIRHE & i~ T,

AEHZIZ AT LT W f(Carassius auratus)
DERAZAE U F o 720 BRI ARk
7= vaterite DO HITo 7=, T D=0 D
vaterite OA#IE|Z 1L Kamhi (1963)I2 & % 2 f i

(P63/mmc,a=4.13,c=849A) &\ 7=, 7,
ZNHORBOBR X AT (XRD) & HAEHE
ST (TG-DTA) % % L7, 2R D vaterite D
XRD (28 % =7 (L#ES° TG-DTA (2B 5%
calcite ~ D AR IR B 1L AL M) IC A R S iz
vaterite & FLIEVIR DN 0T, BEOE
WA RO EZ LT 03(X 1), Z0
ME %G e CHA Z/ER L RS L S
Bl N OVE R ITEGELEDT (EBSD) (2 XK 5
FAEZIToTe & T A RO RIRA Z AT
% vaterite [ZFO S BEPIRICIHR L, 2O

Keywords: biomineralization, calcium carbonate, vaterite, otolith

*Corresponding author: gen_takahashi@eps.s.u-tokyo.ac.jp

J7 34 vaterite D @i BliOONE D TH D LD

RN AL LTz, £72 Z 0GR ofEE x> L3
D ai WO TR S T2 10pum FEEED R A A

NZE S THERENTWD Z ERbho72(K 2),
IHIT,ZD AL DO—FRNG FIBIZ K- TH

WO AR L TEM B8 21T o728 25,05

~3um FREDOIEO/NRIFIZ X > TR B 7z

KON BRI DR STV D Z &M

LT 0T, T D DR Z BEERIZ AR S L

7o FARIR O vaterite & B L2 & 2 A, KidhDS a4

il 5 1A~ R 2 AOIORE OB YA U A IE T

oD RMAEE L TRY | R & W) BLR T,
SR RS D vaterite X IVE &Y OfE AL

FHIRHEICHE > TR L TV D £ & 2 BTz,

()X 1: &fRERADONHT R
(X 2: 2R AEFDOEBSD v v B 7
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Organic matter inclusions in magnetite crystals from BIF

EHELS - NPEEE GRS AEE )

Tatsuro Manabe and Hiromi Konishi (Niigata University)

TR ERHLPR (banded iron formation, BIF) (29
%, AO8E ST EIEL, AL O R T
BOSIZ RO AR LT RIREME D D . BIF RO %
Wik HZElE, BIF O A~OMAEMDIEE DR S-
PR 59X CEETHD. R TIIMET 7V H
Barberton Supergroup, Moodies Group (~3.2 Ga) |2
PET % BIF BB Z1TV, ~ 7 R AN KN
(ZHDIDAEBEY DT aAT 77

BIELLT- BIF fFEEREHI S U D~ NI 7 AL, <
THEAN, ~vEAN, 7= A OSBRI A
Y%L TS, BIED~ T RFARNEIEZER
732<, SEM-EDS ST k0l — R 8t E
ni.

YT XBANDAT DGR RDT L AT MV,
T FBANDNSURITINZ, 72UNARTAR, By
fELT- A DR 5%, AT First
order region (1100-1800 cm™) (2 T, 1340 cm™ O
X R(D1 band) 28 1575 ecm™ D/3FK (G) KD/hE

Keywords: BIF, magnetite, organic matter, Raman spectroscopy

*Corresponding author: hkonishi@geo.sc.niigata-u.ac.jp
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VRIS B R 0D 2r s = %2 green schist facies LA
ToOREWICHABNS [2,3]. DI, G/3URIHL,
1440, 1200 cm™ DR RAKRELABIL, FRIPED
ALK FZ TR L TODIEARIET S [3]. 1440 cm™
DI/RRPPB)REEIZ, 875 cm™ DXV REH5
A, ZHUFUNRE ORELE [N(CHs)s] 279 lREME
2% %. Second order region (2200-3400 cm™) | H
— DT =R RELTHLI, ERAROA Y
DFHEZE R T T REASDOAT ISHHEIEDIRE
MELTIERLT-ZENE ZHND.

[1] Spétl et al. (1998) A combined petrographic and
Raman spectrometric study, 28, 535-542.

[2] Yui et al. (1996) Journal of Metamorphic Geology,
14, 115-124

[3] Henry et al. (2019) Earth-Science Reviews, 198,
102936.
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Variation of aragonite axial ratios induced by Na substitution

Taiga Okumura* (Univ. Tokyo Sci.), Michio Suzuki (Univ. Tokyo Agric. Life Sci.),
Toshihiro Kogure (Univ. Tokyo Sci.)

Some biogenic aragonites possess larger axial ratios (a/b and ¢/b) than abiotic counterparts. To verify the hypothesis
that Na* incorporation alters the axial ratios of aragonite, we synthesized aragonites in vitro in the presence of Na™.
The synthetic aragonites were obtained by mixing MgCl,, CaCl,, and Na,COj3 with different concentrations of NaCl.
When the NaCl concentration was lower, aragonites exhibited euhedral columnar shapes and their axial ratios were
comparable with those of abiotic ones. However, in the case of higher NaCl concentrations, synthesized aragonites
became granular and showed higher axial ratios. The axial ratios decreased by heating at 250°C probably by the
diffusion and segregation of Na* from the crystal lattice of aragonite. These synthetic experiments confirmed that
the variation of the axial ratios in biogenic aragonites is caused by the substitution of Ca?" by Na*.

—IH D EVIREIRD & AT, HER I X
Niedbo L IR TFERPRE L 2 L2HH
T %, Pokroy et al. (2007) 13k 4 HFE O Hik
3 MAEEVRED O NG L] B RS

(Pmen) (BT 3 alilie ciilini Rz <. bfh2i
L HRME LT, 722 9 L7ZHEEDIE W DINEL
WHEIC X > CET 2 2 &b RNcETh
LHEDTICER ST 28T EARFEKTH 2 &
2 L7z, L2 L Okumuraetal (2018)Tld, FE4
YiREO» ok GV R OAER), PEERED
Higk, wok4d B Bk, KA REO Hik, #
KAERFEO B0 b b A2 W TR IEAEY)
IR ~ B < Wok4E < FRk4E < ke
O Hi D NETEPE (a/b 35 X O ¢/b) B3R E W
ERWIE L7z, TR0 RKIINaDERRL
HES 2 2 o EVEHED b NAICEB T 51
TEBZEAIZ Natic X 3 Ca* D EHAJFINTH
5 LEZ LNz, A TIX, Na @EsiFEo
BT L 2EPD D720, Na 4+ V17
FETICHBNT jnvitro THOLNAZER L., TEAK
SN A OB ER T T~ Tz,

ARERRTIZ, £9 NaCl, MgCl, CaClh %&
LIKIIE & NayCOz KRR & il TG L. 24 IR
MR L 72, MgCl,, CaCly, NayCOs DR
X Z Nz 50, 10, 10mM IFHEL L | NaCl i3 0,
92.4, 462, 667, 1078, 1694, 2310mM O 7 f&E#H
DIRE TR T o Tz T MK EB LT %

J = LT L ER T T 5 Z L O R 1S
72 B3R X #RIEHT (XRD) % Fv TS & 75
fn DG EAH B X UG EBUR FH -~ A E A
% (SEM) T dbTE REBH 5% & MR T % M L 72

XRD DRSS, BONARERIETRTHS
NATHERINTWD Z LRI Nz, SEM
BIZE 21T S L. NaCl REBMRWEH&ES A
DHETH 2R ER L 228, @0iGE IRk D
fEEms o N, T ERD Sl E KD 5 &
NaCl 22 462 mM LA T D& 1R L%k A
DR L FRETH 5722, 667mM LU EDgH
ETRKAE LKA D H C it < iR 3K % 2 o
770 2RO LR L Na &EEICITHEBERRS
N7ze B L 72AG 5% BXUF T 250°C £ THNEL
L. BEXRD ICXWVIRTFEREZIET 2 L. FF
EYNEIRD b N L FAE R EICR 5 72, ks
TR LT 7z Na 25 n8ac X v Bk L. &%
g 2ok Tz E2oh3, Ul k>
IZ, in vitro TOEKFEEED O b EYRIESD o 1
AR SN 2 R e il 2 2 i Natic X 5
Ca¥DEWMMAIRNTH 5 2 LREBINT, 2N
kS BRIOFHEICO WX, Cl O EEITIE
RN Z &2 b ERIEA 4 v L ZEILOEAD
AREMERE 2 b B,

Okumura et al. (2018) On the transition temperature to calcite
and cell lengths for various biogenic aragonites,
Biomineralization 3—10.

Pokroy et al. (2007) Atomic structure of biogenic aragonite.
Chem. Mater. 19, 3244-3251.

Keywords: Aragonite, Sodium, Lattice constant, Axial ratio, Synthetic experiment
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IFIEMREIIC & B F <A R E Mg, Ca?, HCO, RE D E

Precipitation of dolomite induced by halophilic bacteria: influence of Mg*",

Ca?*, and HCO; concentrations

RO CGBR - BeER), /WMEEE* Gik - #)
Maho Hasegawa and Hiromi Konishi* (Niigata University)

RgEEHMo —HEcdH b Fe <4 L
[CaMg(COs),] 1, HWEFROUERELICSL B
ICEES 5. & ZADBIEOHIBRKRERE CIX, B
B T VL3RI e X & v KA e & B T R
LT3, f7, HERKERE O TOEK
BHELW, 20T Fy 7Rk, Fa< A M@
IR T WS, TFE, N7 T U THMICL 5%
KETARREINTHE, ZniE, 2TV 7
DRFEENCEBMIC L o T Ve~ A FMEKD
REINDZLVWIETALTH D,

AWFED HIVIZ, N7 7V TN X 54
TR Z YT, YOREKIGEWEFTN
TV THAMNCEY) Fa~A FBRUWET 20 %
WEES 2 2 L TH 5. LA XV EKE DK
KR TH 5 T L 2 FRE L, KA % HiE
ELTCEBEET o/, AXVFEKFOFE~YA b
b 5B S Wiz H. kuroshimensis, H. profundi &
TN HICRHINTIEWERE 7 D Halobacillus J&
DIFHEMEM R 35 X Y Halomonas meridiana % i\
THEER 2TV, BV OREHESC Mg 86 &2
% GG L 7=

FERFEHIC X 2B 2TV, £ % XRD
TX¥y 772V —vav L7 BEHHKIZAT
HKk%E ==L L, Ca*, Mg?, HCO3 D& A +
VIREZHEL b0 TH L. EBEOWIKEERE
L Mg/Ca=5 IC[EE L 7-.

B L 7= N2 57 U 7% Halobacillus |& 7 T (H.
dabanensi, H. karajensis, H. kuroshimensis, H.
litoralis, H. profundi, H. trueperi , H. yeomjeoni)
B X N Halomonas meridiana T® % . XIAEE L
LT, "7 )T REMOFEREMZHEL, [
U4 CIE L 7=,

2 8 EOIFEMEME O 5 b 7 I3 B B
MERTE, faHEFr~A4 b, 773F4 L,
HMC(High Mg calcite), €/ 4 Fa A+ 4 b
TH5. —F, SNEEBTIIILBHE LR d -
el b, REBIVIGKICIZANZ T T $72
I T )T OREHEEEG T EEZLNS. L
2 L. H yeomjeoni DHam = —DEHKHAZ L <
RIBIEFD DLW D MR CTE b o7, b, K
RTHELE Fr~A ML, Bk XRETicEs
TA—XY v 7R T REPRIB I N2 b0 72
Z & 25, Disordered dolomite TH 5.
A PV DHERR T F 7oA UE, HCO3=50(mM)
2> Ca?t: Mg?*=10:50~20:100(mM)TH %.

Tz, i Ko Tt oftRiHe Mg &8 &
R R o 2 L IBAL 7. H. litoralis 13€ /
ANA P ANTA PSR I NG o7 F
7o H. meridiana DB, oz X H H Mg
GHEIEERE R L2, 20k, kT
HoThH, KRS IETEZ > & AVR
I,

Fa-=

Keywords: Dolomite, Microbe-mediated mineralization, Biomineralization, Halophiles
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Me k- B BBEIBIC B T DB A H =X L

LR —, FH#Yt#, Das Kaushik, Sakar Dyuti Prakash (/A EK)
Gautam Ghosh (Presidency Univ.), &4 (JAMSTEC - &&= 7 Hiff)

Fault formation mechanism in brittle-plastic transition regime
J. Ando*, H. Kotama, K. Das, D.P. Sakar (Hiroshima U.), G. Ghosh (Presidency U.), N. Tomioka (JAMSTEC)

(iFLwic] WEEMEIL, GEIEEEET
—} CRADVMMEET T 2 Mtk - B ES
BOTHRET 5, WifEE MMM X, &
ARPEWEL T 2 L 5 BEGICE W THiER Y
RENI 200 LW FEERIHL 5 5,
(AF7extR] b7 v 7 EWiE (NAT) IcfE -
THRHT2WEEZ R E Lz, NAT (34 v F
KBe& T o7 REEdfEze - URL BRI T 1
7o REUTE < & 5 Erh el EifE o —FiCTH 5,
WroEst e LzWiEa iz, 4 v P
Uttarakhand M Almora JtZBICFE S 5 NAT 20 5
B 15 km oAb 7 v 5 FWiEHE g L <
w3, NAT o E#ge THROKSIZZ Z NIt
aEHRAETH Y. KRBT TIE LEROWIE S IO
HL7, CoWfEai, BUHRBL A3 BE
B/ AER L o 72 FIREEREIEIY) . L Mtk
ERLERA»D FICHEI B, =454
MELTWw3, w4 vF A4 MEORRE X NAT i
MO EREL 2 HAARDONE, £/
A uF 4+ OEEEE NAT OFEMIZIITETT
HhoHrI b, v4vFA Mee NAT oE#E) T
B L CZ & sd,

(F9EFE] RAHAICERE L 7z IS ot L.
TSR, SEM, EBSD, TEM & \» - 72 #4858,
2 O Image] ® MATLAB oA — 7 vV — X
MTEX v — R v 7 2% O RRE % o
Xy IRV —vavrEiTot, TNLDTF—
Zpb, w4 vt A4 MLoORE L ISE. @F
5. @ik, 2 L<@< 4 ur 4 MLich z

7RG DR B R O 2 ic L7, 2L T
NAT DJEHEREZEEL 7,

[(FEHR] OSSO E MM bk /-~
A v A4 MELOREEIZ450-550 °C, JESIEIZNAT
IEf% ClEA65 MPa, B2 L4740 MPal /h& <
5, QFfEMAKEDOEZED b RKD - ES X, i
LOSLDGTH o7, QIFRFRALME & i
Bochh7 7 7Y v 7 h 6K BRI AN, A
v N RPEDEZE - YL A A BT EE A 1 7 top-to-
south T®» o 7z 2%, NATILf#% D S top-to-north TH
%, @OWiE AT 2 EIREBIELY o & &
£z, NATICE-D L icon<Ehn - ki ¥ 3,
Pt da A 9 D ¢ Bl 5 R 13 SR IR EE R IR SR
GHELADMHBZR T, £NATIAH TlL. J&
REERIESY) (3 R PR IREE L. Bl ISP T IS
(00D HIDSECH 3%, A% & KA X BAMEICE I
fif %20 T\ %, JEREERESYNIC TR 2 ) —
7 CE L 7L & e (001) TS AT 72 J7
ICHl o8R0 & Z T IE L 72 BB R T & 5,

(%] Eic &2 bNATOWHE TR, Filkss
MG LTUAM b I~ef v 4 MEL, B
ANZRLDBEEAL 7 Y — T YR s ) — 7
ZAL L 7z alRetE s mR v, 2 DfER, NAT DIEfE D
EROEINE (e ) INHER A UL BT
DI o7 T L DIRB I D, £ 72NATIE
RICHEET UL T2 A4 v )4+ OEHEEIC
IRET 5 JEIREERIG S b OBIE D IR L. G
B X W IEOR R HAE L 722 L TNATO
JRE N AREEZ RE T2 L FE AT b,
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BLLAEDXRRERICERT 52 IWL7 %2H#5
M 8 D E B IR
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ZHE—. DAS Kaushik (A B K - BedeER T)

Faulting process accompanied with talc concentration
following metasomatism of gabbro
Takeyoshi Matsunaga*, Junichi Ando, DAS Kaushik
(Hiroshima Univ. Advanced Science and engineering)

Etoic] WiEdIcx 07 BFEET 254,
Wi T D BRI MR T L, 7 U — 7 PEE D 034
U5 Z &2 ai B R HAR S T O E 22
FEH 2 Lt T T b (Moore and Rymer,
2007, Moore and Lockner, 2011 7z &), AW
TR ] R R BRI 1 B o T A P AR I Rz
35 Wi 2 v 7 TR Lz WifE 2 FE L L.
Z DTG EGERE K O E [ D FEFRFE %2 BH & 221
T2 LREME Lz, AWIFEIR 2 ) — 7 1EE Y
Z ol ¥ FRREE D B % WiE o T AGERE i B
LT, iLWHIRZ5225dDEEZ T,

[(HEFE] dHeTrWEOHRELXTV., &
FIS U TEAEERIL 72, Z Dk, fRICHHMEE
& SEM % FH e 7 o ikl st . EPMA I X 51U
ERAAT. BTV 7 b (Image]) R L 72
e — Flbo®EB, £/ 7 A —FikTcos
AT 21T 2 72,

[RER]  Wrgeni e LzWifg iz, Pl iRdic
ForE L, Wik 3 AkIea & 2 v 27 % B Y &
TOWEAECHER I N TS, £ LC, Wi
FIEF ISR R HNLTER X LT %, WTES 2>
S ATSMRICTPATIC, 8 D T I TR 7 77 18] Co A
R B L 72 R OB 2 17 o 72451, W
JETH 2> 5% 50 pm OFEIRIF 2 v 7 B3O TH D,
NI VELAEIZ LA 7 RFRAPIFEL T
e BICHHIAHRRICBI L CER S5 & Wil
22 1 mm 25T, W STl i3y o
I D3RR X L. A NENI R A TE ©H -
7o T 72 WIE S T O A RIS R D B S

Keywords: Gabbro, Talc, Metasomatism, Fault
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N, WiEHICT DI LB o T, A7 b
2 E G2 2 A 2580 bz, WiE S & A
PAAE D 2B BT OSSR % ik 3 5 & WifES
AREICXT L, Mg & CalcE#A , Al & Na 23
KRIEL Tz,

[ZR] U LR o Wi o RGERE % Z5 3
%, 1) APIARE B L 4 S AP I &1L
L7zt 2) kR SR L, Jiik % i
> 72 SWEFH D& ©, S AR OITTROBE) ik
PISOGAE U, APIAE R IciRiE A 235 L 720 3)
e CEICHK X Wiz a0 CHiE SRR X
., Z OFEFEAE L 7= BRI X b e A D ik
BRE, 27 PR E N7z, BIEEICE T E
PEEEAND BT 2 L 7 5% S FURLE ., B i e
1 2> & 9 50 pm O HBHIZFRTE A DS T ITHIK L,
BN 7 DBRTHERR X 17z, WiTgEB R Ic R L 72
EERR AT, RO OBIKIRETH 24 650 °C
(Shimoda, 1971 ETh -7z &2, £
7= Wi 2> 5% 1 mm DI T, SIS Ic X
DRI E & 2o g BEWATE L7z, 2D X 5 el
JE T - 72 —E DIE % 70 W2 TEARR L
Smith etal. (2013) o s EEHRSEER o [AlIEUkF o
FHEK & EPAL TH D WEE Y OFRICE L L F
ZAbib,

Z#13 TEM % EBSD %i& % fiiff] L <. &
& anr okl Y5 LT, EREL
Wi TEROERE OMGEEE 1T TETH b, 27T
M BEMEE 2 oL X0 TH O AT & 5~
FEHEGRE L DRAR R L 72\
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A4 FIFEES O v AR M Sarwar-Junia BB ®ICEH T 2 KA
D U-Pb F X & ERERE : Aravalli-Delhi ZEENH D ERLE S BIE
iliEVESRR (JAEK), Das Kaushik (JX/K), Chattopadhyay Anupam (7 U —XK),
LZHIE— (LK), Sarkar Arindam (7 U —XK)

U-Pb geochronology and metamorphic history of gneissic rocks from Sarwar-Junia
fault zone, Rajasthan, NW India: Implications for the tectonothermal evolution of the
Aravalli-Delhi Mobile Belt
Jun-ya Okazaki* (Hiroshima Univ.), Kaushik Das (Hiroshima Univ.), Anupam Chattopadhyay (Delhi Univ.),
Jun-ichi Ando (Hiroshima Univ.), Arindam Sarkar (Delhi Univ.)

The gneisses of the Sarwar-Junia Fault Zone (SJFZ), belonging to Aravalli-Delhi Mobile Belt (ADMB) in
northwest India, recorded two phases of metamorphism. From the geochronology, the first metamorphism (M) can

be revealed the occurrence in the basement granitic gneiss at ca. 1740 Ma. Subsequently, the second metamorphism
(M) occurred at ca. 950 Ma affecting both the granitic gneiss and the overlying pelitic gneiss. Estimation of the P-
T condition and pseudosection modeling show that the M, peak stage condition reached ~ 850 “C temperature at
~ 7 kbar pressure and then that slow near-isobaric cooling occurred during the post-peak stage. Therefore, the
possible subduction, associated with collision, ceased at 950 Ma in ADMB. The near-isobarically cooled and
hydrated crust of the SJFZ records subsequent event(s) of brittle faulting as evident by the presence of
pseudotachylyte veins and cataclastic grains. Such faulting is considered to have occurred between ca. 750 Ma and

ca. 905 Ma.

HIFEARD S HIRARICT T, o5 4 =T
KEETIIFROER ENABEZ > THY, 20O
e, RIRFZEILEEINE Z 72, A > FKEEIXR
T A =T BREO—FTHY, BREOES - /7
FUNfE > TR SN &E NS L FET H, 2
DX 9 IR OEAITIE, S E CHMERERS
B Z > T=7FILA R > TR Y | ILFEHO ) =
T A MBI & L L O FICAEET B,
ZD LD BEADERSREN., £ DFEREH
HNTT D I LIk, BREOEERM 2RO X A
TV AREETDH ECTEETHD, AR TIL,
A > RIETEE D Aravalli-Delhi Z&4 (ADMB)
@ Sarwar-Junia Wi+ (SIFZ) @I 2188 R
RS 2 XA, SR AA R, S Db
ey a— KRBT g nbOEROIRE « [ £77
K OHEE S ERAIER OREAZ A S L, I
2 CRER A EZORBETHDIEZ 5 Ak
AT U THERNE 2470, BRI Z - 724X
ZHSMNTTH Z & T, ADMB O iE#ELE - 5
MZTHZ ERARE Lz, 72, SIFZ ICI3iE
PEW R EB) OFERLE 70D 2 — REZ X T 14 R
FRAEFIZEEH L TR Y | ARHED 5 W)= iE )
DOERZHFITHZEHHAME LT,

RERFA, L2 AaDY va s LE)F

A N OERAE DD, SIFZ O A REEIT 2 JE D
a2z TWD, BEZE 1740 Ma T, 1 EADZE
B (My) DEZ D AR TR, 2%, 2 &
HOZR (My) 28, BXZ950Ma T, 1EZ 9
a EIRERMAOW G TEETWAD Z &N
SnE TR oTz, TR R A ORHIFEL OBIE &k
W OALSARL DN S Mo 1T B — 7 BEfE & 2 DR D
3 BRI T S, S DAL R 2 B T R
JENEMEDOHEEL V2 — REZ v a » Ol
HEDENL, BE—7 BERETIIB L% 850C, 7
kbar ORMEICH Y . Dk, HEITEWSEM T T
B ENT-ZERHLNE 5T,

B DORERN S SIFZ B X TYADMB Tl B
X% 1740 Ma © My 12, 162 5 e 2 5508 &
T DI R FRa DJFEDNHERE L. TEAR A F 2 58
T HERIC & B INEENC L - T, B2 D A FRA.
WERMAEICB LT 950Ma TN o722 &
DRIBSND, S HICE— 7 BpE% OSEIZT
ST COBREBNDS ., T ORFICHEZEMEL LT 2
EWTRBEND, £V a— REZ% T4 MR,
5O FRAEFIZHREL TBY M2 L > TR
SN EG > TWDE T2, FOERIT My D
®BThHDH, DvartErFFA NOERBEND,
TR L% 750 Ma & 905 Ma ORI TH 5,

Keywords: Sarwa-Junia Fault Zone; Metamorphic history; Granitic and Pelitic gneisses; Tectonics of the Aravalli-Delhi Mobile belt;

Age of faulting
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Process and timing of ultrahigh-temperature metamorphism of metagabbro

from the Kurosegawa tectonic belt in Kyushu
Osanai, Y.* (Kyushu Univ.), Nakano, N. (Kyushgu Univ.), Kitano, I. (Hokkaido Univ.),
Owada, M. (Yamaguchi Univ.), Vuong Bui Thi Sinh (Vietnam Academy of Science and
Technology), Boldbaatar Dolzodmaa (Kyushu Univ.)

JUM A S5 & BV LSRR 3 D SRR A & T LTI
PERCA A 7 2 ¥ 2 DJRELR AR N HILTE Y,
B LI ICHENRSZ 7 vy 7k~ X
AR E U TEERRERAETER X OGRS ED
BTET D (B 20X, AR - kR, 1964 ; FEARH,
1977 ; BHEIE S, 2005 72 L) . ERUCEETIE,
o E~EA-EN A EfRR L — Y v
- A AR ARE, AREH
~®ET T =2 T4 MAOEIRM A RS FEN 5
L (B, 2010 72 &), EEGEE T~ A
a4 MEL7aHE S OERAED EE A
HTHs.

B BRI e B B S K s A R &
T57x2VxA MERARAE, va— YU AaF
BRI, TANA h=F 27 7 AfEAE, &b AA
BWA-BENAEN LA EmERETHY, K 250~
350°C, 5~1lkbar OZESM%2 LT (Sato et
al., 2016; Miyazoe et al., 2009 72 &). —J5,
BT R I, AT Ly KRS, W
7o fA-BERR A, EEEKRCE RO Y
7 v AR, BENEA A PIE, 7 o a-BRE
LT T7=a2aT7,4 "BRAHEDLND (FHEITZD,
2005 ; Miyazoe et al., 2009 ; FF KM, 1977 ; /)
IIPEDS, 2000 72 &), JUNEHES « =F~AFEH
wWClx, Yrea-HaplEa s 7 =274 ho—
I o a-EaEa-REA Ok S D
BEAER Y RRAHED LN, SDTEMDRR X
e b, ¥ anoRE ISR 22 R
BCTEMRINTZEEZ NI FEA-REA Y
YTV A NERERRL D D 3 e MRS
RIETDH, ZOBEATIE, — 7 ERIEHOIRE -
5 E LT 900~1050°C, 10~12kbar O#EE
RZRSEEDRES bivd.

AR « RN N &, m R
N LA EDIFEENE, K 500Ma (ZHEE) L 7= HisE &%
AT O KEIEEERIR CH 0, SRS O R
Ve &5 T T2 LA B2 DJREE, K 450Ma
EE I ESPNE IS RS PNIIL | O AT Ll Do
HZEMHELNIENTWS UNLNIED, 2014a,

2014b). Fiz, MEREUE A T Y 2 HIZERGESE L
1RAET 5 —AE A, iR ESE O R
AT & R 0K 450Ma 2 L3 (HAIE
73, 2013 ; /NUPNIE D>, 2014a, 2014b). ZERAER
B ELTE, ®BEERAEND K-Ar FRHDH N
IZRb-Sr 71 V7 1 AEME LT 300-270Ma 235
LTS (FAIZD, 2011 ; FAIZDY, 2012 72
). —F, miEREREROFERE LTIE, Ih
F T 420~430Ma DA E I N TE 72 ()
[HPIEDS, 2000 ; B FIEAy, 2016) 2%, AlEl#Eii-
WY 7o a-BHEA /9 =294 FOEAER
v RHIZEL, BAER Y NERRE ORI ERENI
ELROANVENLEMHLIEERRL Y AEE
Db B 250Ma @ LA-ICP-MS U-Pb 4Ef&73
Bonl-. ZOEHER Y RRoOERHL Y 7
0 HDOREREAE VL3 35 450Ma DFERE L
W, Lo T, AV RERRO KL KRS
G I 1T D HIRIEES Tl LA BT S
, MBS TR RIFE L e R S Tz
ERRTZENTE D, TO%, HRETOIERH
EHHETIE~A 2T A Mexd &b HRE
R DIERAE RS EIT LI272Y, MR o L
A S TIHANRNEH~7 7 =274 MEOEK
TERMBEITL, ~VLAREK (K 250Ma) (Zidim
IR RAE T CER IR EST L= 2 & 238 5 7
27257,

EERE A OWT O 7 U T OUFLE
JEE K TG E) &~V DACI OZERAER, EiR A
A FEIZ DWW T DAL R E ZHED KL K AR TE
ks L OV DA R O 22 28 sl VB & 5100 v
Fl7e &, HReD T hk CRIME L B0 | A Hr R RS
LD T o' A WA AT Y 2 BRT 7
hN=V AEEZXDH) 2 THERIERNHEEA -
T&7-. B IIEE O AGERLE, H ALK
HIOT V7 KEERGEE L B2 ENH D 2
B THY, skl U T ARSI
Z o7 - db E B K EE ZE A & o B &
WO THMRFT 20 ERND S.

Keywords: Kurosegawa tectonic belt, UHT metamorphism, Grt-Cpx granulite, Ordovician magmatism, Permo-Triassic metamorphism.
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Structural and chemical evolution of carbonaceous materials in Archean

low to medium grade metasedimentary rocks
Sasidharan Kiran (Grad. Sch. Sci. Tech., Niigata Univ.), Yoshihiro Nakamura (GSJ-AIST), Hiroaki Ohfuji (Grad. Sch. Sci.
Tohoku Univ.) and Madhusoodhan Satish-Kumar (Fac. Sci. Niigata Univ.)

The term carbonaceous material (CM) is coined for the organic matter trapped in the sedimentary rocks that attain
maturity during prograde metamorphism, which involves two main processes known as carbonization and
graphitization (Franklin, 1950; Oberlin, 1984). During the primary stage of carbonization, the release of
heteroatoms such as hydrogen, nitrogen, oxygen, and sulfur, and the degradation of aliphatic CH groups leads to
the relative enrichment of aromatic structures in CM. Solid state reorganization takes place by the formation of
basic structural units with the release of non-condensable gases (e.g., CH4 and Hy) from the aromatic CH groups
in the later stage (Oberlin et al., 1999). Graphitization is the process by which the aromatic structure is
reorganized to form turbostratic to graphitic structure. Micro-Raman spectroscopy and HRTEM are being widely
used to assess the thermal maturity and structural evolution of CM in sedimentary rocks in various tectonic
settings (e.g., Pasteris and Wopenka, 1991; Buseck and Huang, 1985).

The maturity of the CM in the meta-carbonates of the Archean Chitradurga Schist Belt, Dharwar Craton has been
evaluated and compared structural changes using micro-Raman spectroscopy with carbon isotope systematics.
Following the Raman Spectra of CM thermometry (Beyssac et al., 2002) and carbon isotope thermometry (Wada
and Suzuki, 1983) a systematic increase in the metamorphic condition from upper greenschist facies to lower
amphibolite facies was observed along the younger to older stratigraphic sequences respectively. The
inconsistencies between the thermometry in one stratigraphic unit are considered due to the post-metamorphic
hydrothermal infiltration evidenced by the cross-cutting quartz veins and associated alterations. To focus on the
evolution of CMs under low thermal maturation further samples are considered from Archaean (Tumbiana
Formation, 2.7 Ga, Pilbara Craton; Malmani Subgroup, 2.5 Ga, Kaapvaal Craton) and Proterozoic (Duck Creek
Formation, 1.8 Ga, Pilbara craton) terranes. Preliminary results indicate that the CM is metamorphosed under
prehnite-pumpellyite to lower greenschist facies condition. The § *3C value of the CM in the Tumbiana Formation
stromatolite is between —39.6 to —47.3 %o, which attained large attention in terms of record negative carbon
isotope excursion related to methanogenesis (Thomazo et al., 2009; Lepot et al., 2019). Recently using deep UV
Raman spectroscopy that avoids fluorescence, Quirico et al, (2020) distinguished immature terrestrial kerogens
and coals from those of extraterrestrial kerogens extracted from type 1 and 2 primitive chondrites. Moreover,
traces of organic molecules present in the CM can be identified due to the resonance effect of the deep UV laser
(Bhartia et al., 2021). In this presentation, we will be comparing the visible and deep UV Raman spectra of CM
along with HRTEM images in low to medium-grade rocks and attempt to understand the maturation process of
Archean unicellular organisms and later evolved complex multicellular organisms.

References:
Beyssac et al (2002) Journal of Metamorphic Geology, 20, 859-871; Bhartia et al (2021) Space Science Reviews,

217:58; Franklin (1951) Acta Crystallographica, 3, 107-121; Kouketsu et al (2014) Island Arc, 23, 33-50; Lepot
et al (2019) Geochimica et Cosmochimica Acta, 244, 522-547; Oberlin (1984) Carbon, 22, 521-541; Pasteris and
Wopenka (1991) Canadian Mineralogist, 29, 1-9; Quirico et al (2020) Geochimica et Cosmochimica Acta, 282,
156-176; Sadezky et al (2005) Carbon, 43, 1731-1742. Thomazo et al (2009) Earth and Planetary Science Letters,
279, 65-75 Wada and Suzuki, (1983) Geochimica et Cosmochimica Acta, 47, 697-706

Keywords: Carbonaceous material, Micro-Raman spectroscopy, deep UV-Raman spectroscopy, Carbon isotope
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Geodynamic cycle of carbon in the continental crust
M. Satish-Kumar (Niigata Univ.)

The geodynamic cycle of carbon is of vital importance in controlling the Earth’s carbon budget,
ever since the biological process became active in the surface. Organic carbon in sediments and carbonate
carbon are two important reservoirs that can act as a source or sink for carbon during plate subduction and
continent building processes. It is important to understand the movement of carbon through different
reservoirs in the Earth and carbon isotope geochemistry has served as a common and widely applied tool.
In this presentation, a comprehensive synthesis is carried out on the forms of carbon, its movement among
the various reservoirs and the evolution of carbon isotopes in the middle to lower continental crust, where
large volumes of carbon can be stored as long-term sinks. Examples from the orogenic belts in India, Sri
Lanka and Antarctica are used to demonstrate that metamorphism of sediments rich in organic material can
preserve graphite as carbon sinks for hundreds of millions to several billions of years.

A detailed carbon isotope study of graphite was carried out in continental collisions zones. Based
on the mode of occurrence, they were classified into three types, vein-type, disseminate flakes and coarse
aggregates. In addition, graphite concentration is also observed along the contact between metacarbonate
rocks and silicate rocks. In order to understand the source of carbon, the carbon isotope fractionation
between calcite, graphite and carbon-bearing fluids (CO; or CH4) during metamorphism was considered.
For example, at the Skallevikshalsen locality in the Liitzow Holm Complex, East Antarctica, all three
forms of carbon-bearing phases were present. Field evidence suggest that carbon is being pooled at
lithological contacts and deposited as graphite. Carbon isotopic composition of graphite and associated
carbonates are consistent with graphite precipitation from CO- fluids released by decarbonation reactions.

The formation of vein-type graphite in Sri Lanka is considered to be a different process, as large
volumes of highly crystalline graphite is deposited from fluids, possibly derived from mantle derived
magmatic source. The CO»-rich fluids are observed in quartz pods within the graphite veins, recording
compositional characteristics of fluids that deposited graphite veins. Carbon isotopic composition remain
constant across the vein, with only minor variations observed with depth. Absence of methane in fluid
inclusions suggest graphite deposition directly from CO;-rich fluids.

Across the regimes of high-temperature metamorphism and partial melting of graphite-bearing
rocks graphite dissolves to form COH fluids, part of which, especially the lighter isotope-bearing fluids,
escape the system causing a bulk *C enrichment. Based on field, textural and carbon isotope evidence,
from a typical example from the Kerala Khondalite Belt, southern Indian granulite terrane, during biotite
dehydration melting of graphite-bearing rocks graphite dissolution is enhanced by Fe** reduction, however
during melt crystallization graphite will reprecipitate, resulting in carbon remobilization and carbon
isotope reorganization. Thus, carbon is recycled and retained as graphite in the continental crust during
high-grade metamorphism and anatexis, though its isotopic composition can be considerably modified. A
comprehensive review of carbon isotopic composition of graphite in continental crust is presented in order
to understand the role of graphite as "long-term sinks" of carbon.

Keywords: graphite, COH fluids, continental crust, partial melting, carbon isotopes
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New calibration of Raman spectra of Carbonaceous material thermometry using a deep UV

micro-Raman spectroscopy

TR R (EERRTIT), miffse L (RERRHIT), IRtk (REARTIT)

PREY) O ff G L IO C HUEIRERHE, S omBEICEBIRE 2 HEE TR 572
DINKHIHEINT WS, Lo LARFECIEMARRE 2 E T 5 1L, BYI 7% REVRL T D%
iE L ERERRF O DR 2 T 5 R D 5. X OIREREIC T 5 & REV D 65
BT ZEHKENIC K o THM T ~ vt BEsNEIC 2. 2o X5 2MEZ kT
% 7o, ARWFFECIEHT L W EREIMNER 7 < v 9 e EeiE 2 B L 7=, BREESMEIH (200~300 nm)
TlE, HOEBIR L AEREL R, ZODEICEAI RV SNILOFHW T v v Z~7
FAERISTE B, AFZETIE 266nm S 2L —F—ZiEGHEE LCHFL, &7k
50cm ¥ VY 7 E 7 7 a A— X — LR CCD M a8 T 7 ~ v e i 217 - 7-.
TV VHERICE 2 OXA rm Ly 7 I 7—%RFALL—F-RUET~VEEDAL—
7'y bR KIEICH EX 2T\ b, §illIE Nakamura et al. (in press) IC#R#& LT 5,

AREBEBZHHT 2 L dEOREL B TE 2720, 100 CH 5 400°CDZE AR T
ENTEAR ZNIEE T Z O F N L 72, 100~230°CIC B B IREYD 7~ v 227 b
/¥, D band & G band 721} Tlx7x < T band & M:EiL % Sp3 iRk #NE IC B L 72 IREh € —
F 234809 1 314~ % (Ferrari and Robertson, 2001). D band & T band 13255 & 25 5
TR ONHFHD L, Gband DADH ' — 7 ~Z2 LT 5. DL, HEEENT
D RGBT LT b 2 e 2 RKML T3, ZORED G band FfllE (Full width
at half maximum; FWHM) & RBS (wavenumber -pbands) 1, ZBIREEICN L CTiRWELERE1R
(R2=10.94,0.85) %" . U LD I = v 22 b AE{LDOHZED 5 Gband FWHM J U RBS
23, 100~400°C D JA W EIR CHUEIRERH . L CAZI ISR CH 5 2 LI g, K
FERTIE, XV RERIERICB L THINT 5.

(51 FSCHR]
Nakamura et al. (in press), JMPS. Ferrari and Robertson, (2001), Vo. 64, 075414.
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The time-scale conundrum of jadeitites: How long retained in forearc mantle wedge?
Tatsuki Tsujimori* (Tohoku Univ.), Toshiaki Komata (Tohoku Univ.), Hiroki Oka (Tohoku Univ.), Qing Chang
(JAMSTEC), Shogo Aoki (Akita Univ.), Kazumasa Aoki (Okayama Univ. of Sci.)

Jadeitites form in the forearc mantle wedge, and the jadeitite—hosted mélange can stay within the mantle wedge
for a considerable time. But how long are jadeitites retained in serpentinized mantle wedge environment?
Osayama jadeitite (OSJ) contains primary rutile, zircon, grossular and paragonite and secondary titanite and rare
Ca-rich amphibole. Although the hydrothermal zircons yield a U-Pb age of ~524 Ma, new age data of secondary
amphibole gives K—Ar age of 292 Ma that overlaps phengite ages of HP rocks in the same mélange. The §'Li
values of amphibole (0.2 + 0.8%o) are significantly smaller than those of jadeite (+4.6 + 1.4%., n=10), suggesting
isotopic disequilibrium among those two phases. Our reevaluation of OSJ suggests the possibility that jadeitite-

@Japan Association of Mineralogical Sciences.

hosted serpentinized mantle wedge can be retained for ~200 m.y..

ERRHE 7L — b DILAARRIT BT,

O T OHI A DI & 7 iR~ > h L
Ty PHEREIARTITET 4 Ay TV T LTE
D, HERIEKRORE CIEECEL L 7202 A 6 A
EPHEL w3 EEZLNTVE, A7 7Y
B2la & L mEERA DB FEARUC R

T, OFT WG ED Z AR RERIEZ RO
7 E, Al Y PV ooy SEEEOERG 2R
REZ# RB T B BIEHERIIMFMET S, LarL,
Bea Z EEERNE TE 2w oRilig< ~ b
Wz PR EDRED Y A LA — )T
WHETE 200, DhoTouky, HalddhE
i KFEILEERCE 2 5 > 2 2 (OSM)IZET %
O T WA A (OS)) DFENAEZ T 5 Z & T
FIICHTUS ~ > P Ly =y DEEEME T E
LR A r — VOl % i A7z, OST OWIAER
2O Wl (0 'Li SFHfiE+4.6 + 1.4%0) &
TAWEDREISIES L a Ly D, VFL,
0y 27—, N334 FTHB, BHURERE
PLREEKEO O T WG A & Rk, 2510
EHR O Eu 1R EDSEE TRAIED O v
BiAE & E KA (DT WA AD 777 v
77 =V b FREORH S E F), RINEEYIC
3F 7 v AaeRT b IA ik L D EH
T5H, Fhuc Cafifdhz&t, Yvavii
LIFLIEVF L E Yy a5 —2a4A1L, &b
g0 *O[VSMOW i +3.8 +

0.6%o0) CREAHT 55, TiGERICK 2iRE

#EE1Z 620 + 50°C ThH %, 523.5 + 3.6 Ma D
U-Pb 4ERZRTH, BF - N7 =7 LFEREER
LehsekZE % Wi > T 3 (Tsujimori et al., 2006
IGR; Fu ef al., 2010 CMP; Tsujimori, 2017
IMPS), nNav D7 5y 712> AL
WD KDY & 2 DIMERDFIR D 1IHERTE 7%
VB, Pavid 10 ng/g BED LiZ&H, 0
Lilxa7D+1%7%> 5V LN D> T-5%0 £
THRHWT %, CaMPfa(o0'Li ‘FHfE-0.2 +
0.8%0)13> ) a v d U-Pb A X h b 2 {45
Fi\s 292 + 6.2 Ma @ K-Ar #fZ7R L. OSM
FEDEITEAREED 7 = Y v A4 b K-Ar 4%
(327-373 Ma)D#iipH £ H7 %5, Ca APIAIZZ
DD & WA 72 O A & ISTERIREH S
BixprtEions, —RIHFETEH V7 7
A & P R D AL EL 53 I A Lo, an) 23
HDEZE & 503 0S] DOT WA &EATHIZE
WO AN LHEDBREZ b B, WF I EIEH &5 2
55, OSJ I, 2 [AaER, A~
YV oy PIRECIERCA L L 7o~ v B oL
A6 G EERINZIRAE Z REBR L . ST OfG
RABHIDAEN TG X 7 VY 2 2T
284 IV THLOCERIFHZRERL 72 L&
A%, ik~ PV 2y PETIZEE
EHGED EAD K ) BIFEHNSHE A X b
DRI S RWRD | FRREZ 2 (4R C IR
T2 AR D 5,

Keywords: Jadeitite, Forearc mantle wedge, Osayama Serpentinite Mélange, , Ca-amphibole

*Corresponding author: tatsukix@tohoku.ac.jp

- R8-08 -



R8-09 — A EE A B AR 222022 54 - A

Kinetic control on Al-Fe*" distribution between Na-amphibole and Na-pyroxene in

the lawsonite blueschist facies
Wataru YABUTA* and Takao HIRAJIMA (Kyoto University)

Na pyroxene (Na-Px) and Na amphibo?e N akoioni /?mjfw
(Na-Amp) are two of the most common metamorphic h{

minerals in metabasalts and metacherts, suffered
lawsonite blueschist (LBS) sub-facies, in the Hakoishi
sub-unit, Kyushu, Japan. In the area, Sato et al. (2016)
proposed an westward upgrading in metamorphic
conditions accompanied by hydration of metabasalts,
based on the systematic variation of low-variant
assemblages. However, X, [= Y'Al / (CatFe*'+Al)] in
Na-Px reaches its peak in the middle of the area.

Yabuta and Hirajima (2021, JAMS) pointed out
that X, is controlled by the coexisting Na-Al phases, i.e., : #%
X is lowered in the coexistence of Na—Amp, resulting in Fig. Mup of the | Iukm1 .~:uhun1ti|m.1 Nu-l’x-""-ii-.-rnp CECLITENCes
an apparent reversal in pressure estimation.Actually, the
most Xj,-rich sample located in the middle of the area is Amp-free and lower Xj4 sample in the western part of the
area is Amp-bearing. This new finding brings a serious issue that the petrologists cannot simply use the Jd-Ab-Qtz
geobarometer to the relevant grade rocks. In this report, we attempt to explain another determinant of the element
distribution between coexisting Na-Px and Na-Amp by
characterizing the pairs in LBS sub-facies. 10

In metabasalts, both Na-Px and Na-Amp occur throughout
the Hakoishi sub-unit. Typically, Na-Px and Na-Amp replace relict
augite and tremolite/hornblende, respectively. In metacherts, on the

J[] suo belt
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0D45
® 0D112

SOD54
® 0D90

0OD10c
® SOD28

n
E-
©
0
]
-1
]
-
o
=

contrary, Na-Amp is more rare compared to Na-Px; Na-Amp mainly
occurs in the western higher-grade part of the sub-unit while Na-Px is
widespread. In coexistence, the two form mixed bands of acicular
grains or intergrowth.
Al-Fe* partition between Na-Px and Na-Amp is investigated v

in terms of distribution coefficient [Kp=(Al/Fe*),,,/(Al/Fe’)p,; »~
Onuki and Ernst, 1969]. It is suggested that Al is distributed equally S
to both minerals in metacherts (K= 0.5-2; K,= 1 in average), while Rt
Al is concentrated in Na-Amp in most metabasalts (K= 2-8; Kp=4

Al/Fe3* in Amp

+ OT10)
+ OT10l

+ 0D311
+ KY1815a
+ 0D209
+ 0D40

Metacherts

107! 10° 10!
Al / Fe3* in Px

Fig. Al-Fe * distribution between Na-Px and Ma-Amp
in average). This could explain the lowered X,y in Na-Px of

metabasalts. But K, values near 1 are obtained for one exceptional metabasalt sample (OD112),where Na-Px and
Na-Amp occur as vein-fillings. There the pair clearly shows a simultaneous crystallization from infiltrated fluid,
like the cases in metacherts. This infers another factor to control K, between Na-Px and Na-Amp.

Literature study of K, in blueschist facies rocks also show two peaks at K, ~ 1 and Ky, ~ 4. Like Hakoishi
metamorphic rocks, Ky is closely associated with rock texture: K, ~ 4 obtained from less deformed rocks
containing relict minerals, K, ~ 1 from in well foliated (i.e., equilibrated) samples. For instance, blueschists in the
Horokanai area of the Kamuikotan metamorphic belt, Hokkaido, where schistosity prevails and trace relict
minerals are observed, K, mostly equals 1. Furthermore, K;, approaches 1 in eclogite facies rocks, where better
equilibrium state is expected.

Thus chemical compositions of Na-Px and Na-Amp in blueschist facies should be interpreted in light of
kinetic control depending on rock texture. Al preferences of the two phases are controlled by their “seed” phases

when replacement progresses.
Keywords: blueschist, Na pyroxene, Na amphibole, geobarometry
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Stable isotope geochemistry of the olivine-bearing dolomitic marble in the Hida Belt,
Japan
Hironobu Harada*, Tatsuki Tsujimori, Hideko Takayanagi, Yasufumi Iryu (Tohoku Univ.)

Marble, a metacarbonate rock, occurs in various orogenic belts throughout the Earth's history. We newly

determined C—O isotope compositions of upper amphibolite-facies dolomitic marbles from the Hida Belt, Japan.

The C-O isotope compositions of dolomitic marble are characterized by 8'*C[VPDB] = 3.3 to +2.8%o,

0'* O[SMOW] = +8.6 to +20.0%o respectively; overall, calcite tends to show lower 8'*C values than dolomite.

New data can be explained by the result of the olivine forming decarbonation reaction.

KBt D Mt 22 E A & 9~ 2 ARBAT I I ZIE A
R P> CERRIRBRIE S N RICFET D,
B ORI DZ X e~ A haEF
THBANOHERINDKEATH LN, HiE
e e~ FBREOENLLAMARRA b
BREA S PET D, AR TlIR etk T
BRI RAT % o T 28 R FR SRS O RIS AARHH
R FEER S U B IF s 2 fiH 2 A & L
T, RE D Fa~ A NERKEAOREC)-1#E
F(O)FINLIR T RE R 2o~ U, FREBHATT DA Bl R R
H2AIZE B LT RINCAARHRERAL P AORIFZEIC K 28T
HRIZOW TR 5,

IR IR RS O RNARHIER L RO IRIE. &
DJFERAR—E A EAE . BRI SO BS 72
2O\ T O & FBEIC T 5, fxil., Harada
etal. (2021) | ITREHHAICPEST D Fr~A 2B E
RVRKREA R OAIKEEE A ICOW T~ A 7 e
TN TN K D IREEESI D C-O T & FINL
KRB 3T 2 ATV, BEIAVY C-O [RINZAAKERR %
H L7 (813C =-44~+42% [VPDB], 630 =
+1.6~+20.8%0 [VSMOW]), & 0 i, KW 813C
(OBC = —44~-29%0) DFIKEEE 1T, IRERHE
§ii & EEFRIESIY) & O COMLRBE N L 5
SBC K FZ&/RT, B0 ILREHEHEREMIZ T

< AKIRIRSCEERR RS & D RINAR LA 5
T 5, —FH, AL TEA LI Fa~A NVE
KEAIIE Mg FfifR + Ra~<A4 b + AL
AU (Foos-oa;—FTRERCA L) DIEFA I G I H & Fr
H, YEOSERNRSI Y Jba—~vA N E%E
aite, ZORu~vA NMEREADGRA 1238
Bl Fa~A b2 BHZOWTERE, BRFRFN
M T H AT -T2, DDA D AAITE TR N
FIRA, DD AAEITE L EEERNOEDD
Re<A FTholo, RFE. BRI
(813C[%0 VPDB], 8'80[%0 VSMOW1) D /34T 5
IXENEI, FTIRAD 813C = -3.3~+2.8%o,
8180 =+8.6~+17.3%0, Fua~A F23813C=+02,
+0.8%0, 880 =+17.9,+200% Cdh -7z, FfiEf
D 8CIE 1 L E RV TADMEERL, Raw
A4 MY BEWEAIZH -T2, 2T Fr~A
REHEE L, DADAAEIRT 5 BRI
WZEDbDThHHEEZELXBND, o, AW
TEHLE Fa~vA NEAREADONALLAED
DITEMAIC AR INTEBZOND A X %
BUMAREAEY LI TEY (Haradaet al.,
2022 JpGU), ZHITHOWT b IHLICHEMN LTz
[

Keywords: Hida Belt, dolomitic marble, carbon isotope, oxygen isotope, abiotic methane synthesis
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Metamorphic zone mapping and a P-T path of metapelite of the Higher Himalayan

crystalline nappe in Dhankuta, eastern Nepal

Shumpei Kudo'*, Tetsuo Kawakami', Toru Nakajima'?, Harutaka Sakai' (1.Kyoto Univ., 2.JAEA)

b= 7 VG Ik, mEZLMSESE Higher
Himalayan Crystallines (HHC) 238 PE#7 2000 km,
FALHT 100 km b 7z>oTHEHBL TS, 2D
HHC MR ICEH T RICEDL T 7 F =27 AILD
W, BE D R CE Y BUERRIC X
DEATRETADBREIN TV S eglldd, 2D
RREEIC 1 R AR 0 5 iRl oo B - FE ) - IRg T g PR
(P-Tt N R) DI L Z OHB AR 2R3
EBRBEAFRTH B,

WEkOWMETIZ. T LTEeTITYDAL—
S — VT P-Tit NADRERERED LT & T,
HHC 135&ER BT IchiiE 3 2 7 F AR &
Bi 5L < &» % South Tibetan Detachment System
(STDS) & . WS FALICfIET 5L vy —k~
T Y HEREY) & DEEFLCH 5 Main Central Thrust
MCT) % E TofERf e LChERLTE L
EzbhT&7zleg 2], L2L., EFEDOWFT
HHC WICHEES % (eI © & % High Himal
Thrust (HHT) % HHC @ _ERF i3\ CEE R EE
ER-LZCERER I TWw5([3], HHC I
HHT %55 & L T Bl % Upper HHC. Fz{H]
% Lower HHC & XFll& 13,

— /T, = V=L ’éﬁbﬁtt
HHC 7 v 7 CIRE A RE RN b HERA R
FEIRIC 22 1T CORFEFEI Y D P-T-t ¥R M liié
T % 23[4], Bgefl234 7 <, HHC v 70
FRoF 7= 2%iimT 5 LT3 HICA
WEC P-T-t A% flfI 3 2 EHED 5,

Z TTCARIETIZ, £v 27 v 2 AtHiig o
HHC F v 7 b8 L 2B EEHD P-Tit XA
EREEEL, 20 LA OMIHICHES T L %
KEHWE LCTWwa, Kittcla g clic, L
L 72 R EZ RS DS A G b 1c o 2 4K
T ERITW, X v 7y 2 bdbica g - TESG
TAVIZ Iy F.EROGTA Y77y F, AER)
HMRTA Y77y FEERLEG],

SEFZICER/RGTAY 77y P bEE
FREEENCAzE S % Grt-Ky-Bt F KA D P-T ¥ &
DR ZAT o 72 M RGO LS A G D2
1% Grt+Bt+Ky+Sil+Qtz TH %, Grt IZEEYD%
wa 7y, vV a0 nY L0 3 KR

KXBlEND, £72, Grt U 41 Bt+Si1+QtZiPl I
EHICER X 2 FE OB S TR I
MAOICERINS  Grt 27 ICEHF IS Rt ﬂ
L C Zr-in-Rt HUEIREERH[6] % L Qtz IC3 L Qtz-in-
Grt &) EHEH[7,89] % L. Grt 2 7 DK
WmEIES % 690°C, 8.2 kbar EHEE L 72, T HIC
Grt U 4725 Bt+Sil+Qtz+Pl 1/ fif & 7= fiik 1<
L C Grt-Bt {EIREFI[10] & GASP B [+ 15+
[11]Z8H L, BBERFED P-T 4% 600°C,
6.0 kbar EHEE L7, 2D & OARFKENT Grt
a TTERKEBRE 2> & Grt O R K 1C 2 2 PR
WED P-T NA%fET=Z L Bbh 5

SEfS 6 L7z P-T S A, %E**%ﬁﬂw
EEfRA 2 SR 20\ C D JIRIRE S 2 TH B
BT AEREBTA VY 79y FX0 b EERE
fill> Grt-Ky-Bt FFRE T CICHEEE L 72 P-T 3
A[5] & FLLF 2, T2, AWFFEH ORI AT
B9 % Lower HHC THE I N7z P-Tt ~¥ R[12]
CRICHIET 2 llam F v 7 C BRI N P-Ty
NZAAIEDEMT B, 2D Ehb A—F S —
¥ @ Lower HHC & HHC F v 73D L7 7
Ob AR EBRRBEIND,

Bl FASCHR: [1] Jamieson et al., 2004. JGR., 109,
B06407. [2] Beaumont et al., 2001. Nature, 414, 738-
742. [3] Imayama et al., 2018. Geol. Soc. London Sp.
Pub., 481(1), 147-173. [4] Imayama et al., 2022. J.
Asian Earth Sci., 105236. [5] LRI 2>, 2022, HA
HEREERIAE A 2022 REFHEE E, SMP27-06.
[6] Tomkins et al., 2007. JMG., 25(6), 703-713. [7]
Angel et al ., 2017. Contrib. Mineral. Petrol., 172(5),
1-15. [8] Angel et al.,, 2017. Am Mineral., 102(9),
1957-1960. [9] Schmidt & Ziemann, 2000. Am.
Mineral., 85(11-12), 1725-1734. [10] Holdaway, 2000.
Am. Min., 85(7-8), 881-892. [11] Holdaway, 2001.
Am. Min., 86(10), 1117-1129. [12] Imayama et al.,
2012. Lithos., 134-135, 1-22..

Key Words: Himalaya, Higher Himalayan crystalline nappe
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Heat source of the late Neoproterozoic-Cambrian ultrahigh temperature terrane:
constraints from chemical composition of prograde melt inclusions in zircon

Kota Suzuki®, Tetsuo Kawakami, Tetsu Kogiso (Kyoto Univ.) & Shuhei Sakata (Tokyo Univ.)

It is controversial whether ultrahigh temperature (UHT) terrains were generated by radiogenic self-heating of the
lower crusts [1] or by externally added heat from the upwelling mantle [2]. The radiogenic heat leads the lower
crusts in collisional orogens to the UHT condition slowly (10’s Myr after the onset of collision [3]), and granulite-
UHT conditions are usually maintained for ~30-100 Myr [3]. Meanwhile, the mantle upwelling accompanied by the
underplating/intraplating of mantle-derived magmas leads the lower crusts in back-arc settings and in collisional
orogens to the UHT condition rapidly (>5 Myr after the underplating/intraplating [2]), and granulite-UHT conditions
are usually short-lived (<10 Myr [3]). However, the poor understanding of prograde pressure-temperature-time (P-
T-t) evolutions of almost all of the UHT terranes makes it difficult to reliably discuss the heat sources [3]. In this
study, we discuss the heat source of a ~560-520 Ma UHT terrane (Rundvégshetta, Liitzow-Holm Complex, East
Antarctica) by using chemical composition of prograde melt inclusions in zircon (MIzm) in a UHT granulite.

The Mlzn is included in the cathodoluminescence-dark mantle of zircon. Applying the Ti-in-zircon
geothermometer [4] to the zircon mantle yielded 710-790 °C [5]. The weighted mean age of the zircon mantle was
~560 Ma [5]. MIs are also included in the P-poor core of garnet (Mlar). Applying the Zr-in-rutile geothermometer
[6] to rutile inclusions in the garnet core yielded ~900 °C [5]. [5] interpreted that the MIzm and Ml were formed
in the prograde and near-peak UHT conditions, respectively. [5] also constrained the duration of anatexis to be at
least ~40 Myr, by combining the previously-reported leucosome crystallization age of ~520 Ma [7].

In this study, we performed piston-cylinder remelting experiments of Mlz using separated zircon grains,
and analyzed the rehomogenized glassy Mlzm (n = 4) and primary glassy Mgy (n = 5) by SEM-EDS. The
experiments were conducted at 900 °C/15 kbar for 24h. To prevent Na loss, the glass was analyzed with 15 kV
acceleration voltage, 300 pA beam current, and 30 seconds live time. Because ZrO, of the host zircon was detected
in the Mlzy, analysis due to its small size (<5 pum), the glass composition was corrected by subtracting zircon
component and normalized to 100 wt%. Both Ml and Mlz, were peraluminous (ASI = 1.24-1.33 for Mlgy, 1.10-
1.31 for Mlzm) with high SiO; (76.2-77.2 wt% in Mlgr, 74.1-76.5 wt% in Mlzm) and low CaO (not detected in Mlgr,
0.3-0.8 wt% in Mlzm). Na,O was high in MIzm (2.2-3.3 wt%) compared to Mlgr (1.1-1.5 wt%), while KoO was high
in Mlgr (7.5-8.0 wt%) compared to Mlzm (5.9-7.9 wt%). In the Qz-Ab-Or normative diagram, the Mlg plots away
from the haplogranite eutectic points for different P conditions and plots close to the Qz-Or axis. This is consistent
with the MIs in garnet reported from the same lithology [8]. Meanwhile, the Mz plots close to the eutectic point
of 5 kbar and ay,o = 0.07 [9]. So far, neither the Mlgr nor Mlzm showed liner chemical trend in the diagram.

It is recently suggested that compositional homogeneity of prograde MlIs reflects the rate of heating during
prograde metamorphism [10]. [10] reported that composition of prograde Mls in garnet in an anatectic enclave show
a liner trend parallel to the Qz-Ab axis in the Qz-Ab-Or normative diagram. This trend is confirmed in experimental
glasses produced at high degree of T overstepping [11]. [11] interpreted, under the rapid heating conditions, that the
sluggish diffusion of Si compared to the rapid diffusion of alkalis in melts results in the liner trend in the diagram.
In fact, the enclave is interpreted to have experienced rapid prograde heating into the granulite facies condition by
the underplating of mantle-derived magmas [12]. On the other hand, the prograde Mlzy, in this study shows no liner
trend in the diagram. Therefore, the external heat from the mantle is unlikely involved in attaining the peak UHT
condition, but rather the radiogenic self-heating may be the viable heat source in Rundvagshetta. This is supported
by the long-lived anatexis (~40 Myr) [5] and the lack of syn-metamorphic igneous activities [13] in this region.
Although the protolith ages of orthogneisses in this region are reported as ~2.5 Ga, only one intrusive rock and two
quartzites yield ~600 Ma protolith and metamorphic ages, respectively [13]. It is pointed out that terranes once
melted in a previous metamorphic event are less fertile and thus less latent heat is consumed by anatexis in next
events [1]. Although no polymetamorphic evidence was found at least in the studied UHT granulite, the ~600 Ma
event possibly helped this region to attain the UHT condition in the next ~560-520 Ma metamorphic event.
References: [1] Clark et al. (2015) Gondwana Res. [2] Gorezyk et al. (2015) Geosci. Front. [3] Harley (2021) Encycl. Geology [4]
Ferry & Watson (2007) CMP. [5] Suzuki et al. (2022) EGU2022 Abst. [6] Tomkins et al. (2007) JMG. [7] Fraser et al. (2000) JMG. [8]
Carvalho et al. (2021) EGU2021 Abst. [9] Becker et al. (1998) CMP. [10] Acosta-Vigil et al. (2017) Lithos [11] Acosta-Vigil et al.
(2006) CMP. [12] Cesare & Maineri (1999) CMP. [13] Dunkley et al. (2021) Polar Sci. Keywords: melt inclusion, glassy inclusion,
zircon, piston-cylinder, rare earth element. Corresponding author: suzuki.kouta.22u@st.kyoto-u.ac.jp
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An application of Raman geothermometry to carbonaceous materials in metapelites
of the Horokanai area in the Kamuikotan metamorphic terrane, central Hokkaido,
Japan

Kosuke Naemura*, Yushi Nishida (Education, Iwate Univ.), Yuriko Horie, Shusuke Kinoshita,
Takao Hirajima, Ichiko Shimizu (Graduate School of Sci., Kyoto Univ.)

Kamuikotan blueschists exposed in the Horokanai area near Asahikawa display metamorphic

zonation consisting of lawsonite dominant Zonel, transitional Zonell, and epidote-bearing Zonelll.

This study aims to constrain temperature condition of each zone by use of Raman geothermometry

for carbonaceous materials. We applied geothermometer to 8 metapelites along Osarunai River at

the NW side of the area and obtained a quite uniform temperature ranging from 280 to 300 C.

Carbonaceous materials also occur in highly magnesian actinolite schists whose temperature was
estimated around 400 °C. Therefore, surface temperature for the subducting slab that created
Kamuikotan metamorphic rocks should be 300 °C prior to the cessation of subduction. On the way
to the surface, it was heated up to 400 °C probably by conductive heat from the overlying mantle

wedge.

HAZRETDHFOHEDOEMD —>TH L
JEHTEEREDRKETIIA T a2 TH DN,
JE) AT OB Hulsk Tlid Ca-Al 7 A BRYE S5
DB 722223 /A 5, Shibakusa (1989)1%
— YV UANEBT HEN IO 1T HEND, BT
2RI ThEFEADSHBL LIRS 5 T Hy, BRI A
T4 FTA N EOBERITETr— Y a0 HIK
T HIE & OB ERE Lz, ZOREEL
VA E TR R A TR R L T Th A A At DI
BEEBELZNML7-bDEEZ N TS, Lo
L. 300°CFEE TR & LI 2 B O [E R 1A E
T LS HL RS D 7K O 15 B BE HEE 2 T e
FERRKREL, BADIRIEEZ A8 BRI KE
REELS T, B

REW % IR EEEH T, BARImNIC
T AR TFELE ORI E HWRIRERTH D 72
O, FRoOMEAEZR#EST L2 ENAHEETH D,
Kouketsu et al. (2014)1%. 400°CLA F DR JE S
TIEREYW DT~ AT ")vdD—> (D1 /X
R) OFEEMEERBLVICHEHATE &%
s UTe, AWFZRIE. ZOFEEFIA L CffE R
TR OIE 2 RS o 7,

BEpz 3 R A B W TR E KA
DEMT 25 O &I R, BNk CiiieE
BRaEBHPTHD, L, BRI NA—TDHH
FIZL Y, AN AEPEE O B NI VICEE 3
DA E A RA I, TREER AN EST 5 2
EAVHIB L7, Z oMt Shibakusa (1989)1C &
D, I ~#FEIHEINTWDEIZD, BEOERK
SEORERBL YN TE S Z LRI,

T AR IO TS, 7= P v A bk
M ETeHZERE (Si=3.38~3.65 apfu, 0=11) &1
HORRA. AR ORI D, A CEREEICER
THIRE R & IR A A2 D &m0
FIINEA U T2 72 D FERT WL #E il 72 & OB 72 22T
FREBHE ISR O D, RIFRIL, REW T~
IR A TRE A RS 9 s EHTEA L7ofER, 2o
26 8B (I#H : 23k, O#H : 63 EH 12
WTIE 280-300C & —kE7RIRERFEDL Y & 720
I U EBEORICAERBEEZIR N
720 520 1 SOREER AT EREN)I o 0 H
CAZE L, 9 200°C L BEEITIRVIRE AR LT,
IO ERO NHTIX, REaTF v — b ER~FHD
TIF )RR EE BN RWE LT, TV
F 7 B R ITER o 7T 7 F 2 A L RRTEA
THERR S AU, 32 O BRI SO 72 R % IR S R
B OMREEZ2AA LW, R T 7 F )
AR s EY a2 oloxt LT, Bao
HOIIRENE L LI LB L, ZHZ
REWM T~ AREHEZEA LR, 77F 1
4 FE DOTERIEE IR 400°C Th - 7=,

PLEDORER NG | MR HEERED 1 ~ M %
TR LT AR BT — b+ FHIEE XS T
O TIRIE R 300°C) 2o 7= 2 EDFENND BT,
ST F RN REN ERAT U0
TER TR S 7=72 51E, 400°C £ CTHIE L7220
5 ERLEZERRBEND,

Keywords: Kamuikotan belt. Raman geothermometry, blueschist, subduction zone.
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Re-proposal of a metamorphic zoning in the Horokanai Area of Kamuikotan

Metamorphic Belt

T. Hirajima*, W. Yabuta, K. Minagawa, K. Kataoka, S. Kinoshita, K. Dohmen (Kyoto Univ)

LIIC®IT .

HFEFABHIIILAA AR RS (T 20—40
km) OWARIGEIZIEIRT 25 A THELRRMTH
5. bl - phE TR AR IR INNHEI I, O
—) fa(Lws)BS &fkFEA (Ep)BS DOFE S
INTWD, BREQAITHIIERAET D Lws/Ep D
BIIZEDWenziRE Lz, £DO—F T, il
JFRIEH (2003 A A D HER K-Ar £RICED
W K 2R E LD, TN OREICIE
BERPNOINTNSHT FEN. 2018 £21),

AW TIL, MM BS @ low-variant i
Yl AaEHORE O MICHAIEZ AN Uz, ZOR
FBIZOWTLTIIEHET 5. :

2: 5% 0 PR ISR D B AERE & AR SE R E:

JEJ TP T & 2 O b v O i i R IZ 134
10x8km2 QI THIEHREEK AN ML, D
R AEREREEE S L TWD, RN~
LFANE~ZRIL~ Ty rilZ#ESBRED
FAE, B, YEEE(1974)D Zonel{Lws —/\ X
U—aPmp)t}. g, fillEIEn (2007) D%
BEo—y MMTHH L., U THHEOFEENT N,
ZTHITHL T, BREOIEAF, £EAITHD
Zonell/ITL, s\ id, flEIED (2007) OWEHIA L
Zw MTHH L. FEOFENEEII/LD,

Lws 134 ZMBOLEN 5RO 511575, Ep

WEAEE O P B ST IR 5 5. MY LIk IC,
Pmp. 7L A Y A Napx). 7IV Y ARA
- (Namp). #JEA(Chl). HER. AT, TIVNA
N, REEYESEY). Fe BALWZENRO 515, KB
BT HZMIBHO LR S EE S Z Al-Ca-(Fe+
Mg)-Fe3*OAR 4 plir R ERML, ENHITEE
1% low-variant LY AGHOEICER Lz,

3: low-variant SLYIFH & HF O HUIFZEL
YEE(1974)D Zonel EHlJFEIZAY (2007)DEBEL
—v h T3, Chli&% T, Lws-Napx-Pmp &4
NEBT 2, Z O OB & g T,

Lws-Namp+Napx+Pmp NiBH 535, [>T
4 RZ I D AL & AL T ;

Napx + Pmp + Chl + H20 = Lws + Namp (1)
DWIKEISHETT L7z 2 EDVRB N5,

o B, T/abb, EE1974) O
Zonell/TIT, s, HiflEIE (2007) OBEINA L
—v hTld, ChliE T, NTOHHE1D 2D
D 4 AT &

Ep-Lws-Namp-Pmp. Ep-Lws-Namp-Napx.
TNEOEAEEGITL DM ILEZ R U,

4:%F 7 )V petrogenetic grid IZ X BHREE

Al-Ca-(Fe+Mg)-Fe3+*® 4 /3% T, Eid 6 HIC
TOF ) RAAct)EANT YA N Hem)MA 7z 4
%73 8 #H52 T petrogenetic grid ZER L7z, #
RN ITRE/R B R D grid D56, MRINIAHLE
THERLZBQ)ZE A, T OEES)EM OFR
2N [Ep, Hem] . SiRAKER DOARZE HN[Tr,
Hem] &9 % grid 28 A7, 972056, KIGIZ
ADARLZER> T,

Z D grid M5, HEEL(1974)D Zonel O K¥TlE
Lws-Napx-Pmp 8732 & T, M AL7 1wy
THIRFAEL . K1) &EE A8 A T LwsBS 2V
f S e Z EMERAIILS. ‘

AR [Ty, Hem]» 513, EICIED AR 2 FF DO K
IS @)DMEJE/N, RS@EEERNCH T 2

Pmp + Lws + Napx = Ep + Chl + H20 2)

Namp + Lws + Napx = Ep + Chl + H:O  (3)
NSO ETR EH CTRDIZ L2 D0
HHE1DOHAGOLREIZ—ET 5., F/z. Ep-Chl

FERIIRIGEQ) EB) L D EiRTRE L2 b,

filiam & UCy IR D BS OFEARIRE A
28 i [Tr, Hem] A DI I RE R 720 E &4 T
SN &, WO, MRINP S D2 Rl #k
HA T, LwsBS DB E TIEKKEE A 58k L
7271, EpBS DIER OB I/KEBICHIT L2 &
HIAL 7z ORI, FA T I A TE B OJE B
THLIHARNRD 5ND L EMHNTH 5.

Keywords: blueschist, lawsonite, petrogenetic grid. Kamuikotan belt.
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Metamorphic condition of the metamorphic rocks of Chikujo Town, Fukuoka Pref.

and Otsushima Island, Yamaguchi Pref. , in southwest Japan
ZEJIN LU(Yamaguchi Univ.),Maasaki Owada*, Naoki Shibata*

XU ®IZ PR B AR =Bl m R R ZE Bl O
JEIBS 28 A B DS A FG PR L2 RAE LT D (HIVERR
At & —, 2022) , T4F, JEBH O SARK
b [ B A IS D T AR R R D 28 B
HENS N SHE SN TE R, fl20E, KAeEmH
18 T1E, Ikeda et al. (2017)I2 & > THAFHH T HHY
T HIRERE RS EHORE JEASRENHEE S
72. 1E7>, Miyazaki et al. (2017)(344 PO2EAH i 156
D&M H R I T~ Z A hDOY L3 U-PbFE
B LT, TORE, 7~ A MOBAEN
1L 105Ma TH D50, e OHERFERIT A AR
Jb R 250Ma Th D, S HITHIFEIEAY (2021)
VX, wER VRS ERT 2003 2 B S DA S
FEMEERC, JFUS OHERFFERME DK 250Ma T
bHHZ xR LT, —J, LUetal 2021)1%, L
H IR S O s DMEERL G, JFUA O HERFAX
2 250Ma THDHZ L ERL, WUNTEET D
FRERGEE SR CHERICE TS L LT,

il U 72 Hilsk D 28 R S 1 550-720°C, 15040
OMPa T& 573, P-T JERECH IR AR O R E 1
ITE > TRV, £ 2 TARIFZE T, 2 EITARE
EREBICHET DIREERAE TR L, SRk
D62 RBIE 2 B L, SESE RN ik & bri -
%o FLTC, M HARICOA L, JERH %2 5 L
T HIRERE FE O RS A2 A &M T 5,
HEBEE  KEEEPEAACSEILEICTRE fa o
OAER S, BoOJLEEIC T A MO ME N E
ALTW5D, FEm i d e G cIbp i fEg L,
HHIAEEDNRD B D,

TR WA TE MBI, AT 14 ]~ A T
O KIEFED A L 3 U, R EC RS JE - 2 s
HASHTE 500 m, FAAL 200 m OFPHIZHAT D,
ERa IO RIFAERPIRCE (B 5, 7B
1% NE-SW E[[C, /Ao F eI i B iE o
HIER N AEE S D,

LA DE  KREEOREERET Sl &
TE7RIREESRMITEE U, 81 TRk & S b ot
735, Bt zone, And-Crd zone, Sil zone 228Kk
NHEEND, —J7, REHIROZEREIZLL T Ok
YA G bEERL, KERD And-Crd zone &
Sil zone (ZX})&9" 5, Bt+Ms+Grt; Crd+Ms+Bt=Kf
s+Grt; And+Ms+Bt+Crn; And+Crd+Bt=Kfs+Grt; G
rt+Sil+Crd+Bt,

ERRBRE KE:S O And-Crd zone iE And 73 Ms
EQuzEWATHI LD Ms+Qtz >And+Kfs
+H0 ORUSHEE S D, £z, Crd FIUTIT,
Chl & Ms &g FEND Z &5 Chi+Ms+Qtz >Cr
d+BtH+H0 12X > T Crd BERK L= EE 2 BILD,
Fio, HEATEET S Cd PIZBt R EEND
Z &6 Sil+Bt+Qtz > Crd+Kfs+H,O D i 23
IolzEEzbNb, &6, FEmEY5 Ms
X, Cm, And OFEFIZET 5 Ms BEEND, Z
5 LTZPERDN D Sil zone D %A FHI L% B 1k
TEFZ & - T And R0 Ms+Qzt 2N 22 7 72 1R St~
BENMETLIZEEZOND, Thbb, Ktk
DA A IR Y O P-T Path 7R3 & H#EER S
5,

— 7, REHUIR TG [FERIC AR AAEH R
HDHID, T, Bt+Ms+Qtz 2 Crd +Kfs
+H0, And - Sil, Bt+Sil+Qtz - Crd+Crd+
HO NEfT L7 ZE2 BbIvb, F£72, And < Cm
DBEIRZE fih D JERZHE S HIRL 72 B ER/EDS = m R
R AR LT b, - T, REHIB O S
HIRFEHEI Y % P-T path 7”77,

HHUR AR KO LS And-Crd zone IX
500-550°C, 100-270MPa T, Sil zone /% 600-720°C
& 300-420MPa 23 i S H v, HBOEE A 2.
9g/cm?® & L7354, Bt zone OIRFETETISAMIT A
L HILTWARWnA, #1375 And-Crd zone |2
T 5 AEIE 80-100°C/km, And-Crd zone 75 S
il zone ~|% 40-50°C/km T& 5, Z #uiL Skrzypek
et al.(2016)IZ & 2 % [E - H-Hiulsk O fE S 22 i
O R ABLOFRE AL Tnb, 7o, AHE
HIE RO TR 2R HH O B D 28 AICA FE S R HE R O HiE
AELEICTr Yy hERD,

Keywords: HT metamorphic rocks; P-T path;Geothermal
gradient
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BPTEREEREADNILAKRIEEASEAIZCKEZTTIFAMMHOERE
DEF— LAV D ZERBBREZAL - P-T-D-t BE D f# &5

LI 2T SR B S 5 S AVAY s R

CRURBEER) , S~ CROKHUERAT) , ik ok CriRBeER)

Polyphase metamorphism in migmatite zones caused by pulsed granitoid
intrusions into a low-P/T type metamorphic belt: decoding P-T-D-t paths using

multi-stage growth of zircon
Tetsuo Kawakami*, Tomoe Ichino, Keiichi Kazuratachi (Kyoto Uni.), Shuhei Sakata (Uni. Tokyo), Kota Takatsuka (Kyoto

Uni.)

FHZH =i SR HUE 1, 59 100 Ma~70 Ma D4
RAEZ R T ERCEEOECE BN A BH LTV D,
TERIESE « BE LA FEDEF ARSI R LT
ZARICEHEANL, AW T LT T v 7 A R
D _E~HE R OWIE A RF SN TV D LB 2 B
TWDL), AWFFE TRkl 2 FE 9 2 EF LR
D bigEEREOY 7 o —HEHF AL . i
JIAERAE D OHEFRE A ZPEST B I I~ 2 A b D
TR —E ) — 25— W] (P-T-D-+t) @R AHEE L, 16
A SED 7 OV ZRBE NI B - OIS T D
W 27 A T2,

Prufa—EFAKTIE, I/~ A hPoUL
S DH) 97 Ma 725 87 Ma DR Z 7334 S EERR
fEEA L, Pvar O ERNITEREZ Lo
STz, ZDOZ Lk, B A ERER N CORR
ZEREAER AN 97 Ma 75 87 Ma £ Tiikfe L7=Z &8
bind, 2 T~ZA ORI 29 D50 —
AFRRDIY 7 o —EHF AR DO o0 o7z
ZEnb, OIS A4 MIZo%—BK
500 °C. 4kbar (RAEALEFIROETT) ~DHH]
ZARRER LT 2 Lz To, oREFCIE, [RIEROAL
HA — A TR E 2 ) BRI LD L XRE R
T 5, Fiz, fAEA —ARAROEEZY DI H 0
5 RRIEE A TICEA 5. 2 IRIZ B

WRFERLRTD D AFAE U RIS S A T2 R A &
IZHE2 D CLERE 2HFD) WERSN WD, 71
A EHFAROUN 3 ATEH A AT DK 84
Ma Z R L C\b, LI -> T, fAER
— A Bk Z Y > THBRIRAEE P TICELS 9 D EERR
Al FRRRAEREFEOE A (1) 81 Ma[2], fAZED#H:
FHNTHI 84 Ma & —£0) I2fk- TSN B %
NS, LLEOBIEZN S, 7 un—#E5 AwORhE
HIIE R~ T RIRAE RO B AIZ LD | RO
7S A NIFE, ERaERERE TSz,
Fo, IV EA NORRRIEREZ TR T D AR
EIXI 7 ~% A FOBHEEN TETAL FAEREL
72189 Ma LLFTIZBAMA L TRV [1]. A 72< £ 1K 84
Ma £ Tidfe ot E 2 bbb, ZoLHic, Frr
A—EHEOHDOI 7~ A ME, #97Man 5 87TMa
(2N COIRIEZERR E . 984 Ma 75 79 Ma D Tk

AR DO BT 5 B . BRI DAL
VER LIEMAE T A RBR L= Z E NS N E e o7,
D%, FIT1L-T0 Ma 2 & HIZZEDIEREFHEDOE A
R L[1]. 2.2-2.3 kbar D] CHAMZERT A
&7 [3].

)G RS DJE B OB s EFA— Y
FEOH) LI T ~H A PP ETLIN, 207~
B A NROI I a G ITHK 74 Ma D2
LI, ENE Y HWERBFERITBE O o T, £z,
#) 70 Ma DR E R TERIFOR T~ 2 A MkE
RARNT T b=y 7T~ B A MROMITH RS
Mole, ZOZENDL, FR)IMERESEEZ G 17569
Ma fEfasE) [IFEDBENTHEN, b &b SRR
JE DIERE T d o 128 B DA DAyl & SR
IIREADIEEEE 25| X2 LicZ E¥bioTz,

WIH-Hutel[4, 5107 LI U HEk[6-9] 72 L LoD BESEHY
DGR & 92 & =i E Rk & s
JRHUEI K 80 Ma DFERFEFREDO B AIZLES 7 v
—EFAHOBEMEAB] RS D &) s CHEELL TV
%o — 7, WD 7 v — 3 ATk 103-
99 Ma DZERAAR &AL 7 fERa B OTEEh[4,
5] LA BAVARWFUT, M DFRES T D SRR & 1%
R HEEREA R TN D, BHFEHOEK T w2 %
EZ D ETIEZ O LI HEOERBIEOE O S5 E
T HMEND D,

5 HISCER

[1] Takatsuka et al. (2018) Lithos, 308-309, 428-445.

[2] Takatsuka et al. (2018) Island Arc, 27, €12224.

[3] 1 - LRy (2013) HUWVELRHAMTIEHR L, 64, 59-84.

[3] Skrzypek et al. (2016) Lithos, 260, 9-27.

[4] Skrzypek et al. (2018) J. Petrol. 59, 1109-1144.

[5] Kawakami et al. (2013) CMP, 165, 575-591.

[6] Kawakami et al. (2019) Lithos, 338-339, 189-203.

[7] Kawakami and Suzuki, (2011) Island Arc, 20, 439-453.

[8] HEFIEN (2022) H AHMEREXERISAEE 2022 4F
EEATHELE, SCGAT-03.

Keywords: low P/T type metamorphic belt, zircon, P-T-t path, Ryoke

belt, magmatic flare-up
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Y RFA M LD T =T AELY AA 258
89 5048 1, B E4r 2, BB EAS
(1. &RKE, 2. @RREFRBARBEFEEZ—. 3. REILEKRS)
Ammonium capturing behavior by saponite
Hiroto Tokumon1*, Keisuke Fukushi2, Yasuhito Sekine3
(1. Kanazawa Univ, 2. Institute of Nature and Environmental Technology, Kanazawa Univ,
3. Tokyo Institute of Technology

JEIREEE T DA BRI TH DR T
A NI AKRFUAEET D51 A > BRI
LR 2 R0, ITFE O FHBRA Tld/ MR T LA
DOFEE T, BRICT = AR AR
FTA RPRERINTWD, ZD7=D, ZO7T F
=7 BRI RS A MR E R VR ITEE Lz
FEDOT =7 AREZFLEK LTV 2D Al REMEN
B, 77 K& 75 )L (Walshetal. 2011)

& LTH B D KSR IERGH T, BETERIINC,

ARESLHER EOBERT ABE OfEN LT
HIBFE T, B VR 2SR ER N =
T2 EERRIBLTNWD, T = DRI R T A
KD LAY ICBIT 2T VE= D AR
EAHETEXIUS. T VE=T A —FA4 b
VI L ADMEICHONWTHEERTHZLNT
XD, ZTDED, TUVEZTLIBATEEEND
Y U AW D KE 2 BfRS 572 DI, RS
A FOT =Y LY IABFEE ZEFET 5 2

CRMESFHTH D, L, YARFA MTED
7 = LR IABZFENIHEBINIEE AL
72\, 2 CARBFSETCIE Nat-NHs TR RE DO
E % TE BAICATV FERGERPED @ WA R AR T A
kLA D RIRYRF A b THET 5, 72k
OEEEFFOTEY B A N THEEEITV,
BN FERNS T L AW EEEDO TR T NHe*
BEGETER 2D,

EHI AR T A FTHDHA AT F-SA,
RIKD AL Y RF A b RIRR A FD
EMET TR, N THDLZ=ETF, Ot
3O LT, £7 &Y 7% 1IN D NaCl
W TR S, Bl Z5E2IC T MU U A CE#
SHTZ AR ZA NERBIREVER LT, KIZ, %
IRRTRIC NHLCl ISR ZTRIML, 7 MY 7 A0 D
T =T DDA F A FEBR BT, S
BICRIETPICRE LT = AR ZHE
THIETERBT ey AEAREFHE L,
B WERFOA T U REZA A Ia~ N T
7 R OFHERES 7T XA Ry E CHIE L
Too WP DA A AEREE aX T, AAZ XA K

Keyword: Saponite, selectivity coefficient, Ceres

ERICBIT A4 EOEER B THT L.
Nat-NHs SRR I K 1

K _ (BNHI)(aNa+) 1
(Na-NHY = (5= Sanmn (D

TEREIND, (HROA A UAEFEIZOWTL, HIE
L7z pH 3 X O IRE 2 v, #iskfb 7= — R
/X7 —3 GWB @ REACT THH L 7=,
EEFER LD MRl 1 0BES T, BECT
VR APV AENT, T R Y AN E-
Fh~H T BURMER A B 7z, & OFERIZA ]
DERFEICBN T, TUVEZTLDARAT XA
N ~DOEY IAFTER]~D A A 2 L v e
1T L7 Z & & 7”7, Nat-NHa R PRI DV Tl
BT o=y MRESHETH —EEN S
iz, FREICHET 5L, AR A b (R
A7 R-SA) <KV AT A b (A 8K
FTA4 R <EFrEYVBFIAL (/=T F OK
/NBER & 72 o 77, De Sanctisetal (2020) CliZ, Nat-
NH EHAR I DD 0 10, BB FIEIC L v H#E
EZ D Nat-KHERURE 2 50E L Tk L AR
WLEDT =7 AJRE% 10~30mmol/kg & HE
ELTWD, —J, AT G172 Nat-NHy 3
PREREDEN DHEE SN D' U AWIHIMEED 5
7 =T APEE T 100~900mmolkg TH Y |
AT FATIRGE THAE S D U AR D
TSy ARENERITHEY STl b
RLTWA, 72 2t VAR KBR RIS
TUVEZT DA —FA LGRINE LT &
TRET B M, ZAUTEA TSI A ESE CTh -
776

LSBT IV DBRET =7 5% FTIR
THIEL, AT FLVIF U TET LA,
MERCE OREME & ks S D 2 & T EEOBRE
WrR—rovLRAZBFLVE— RV
SHT — & Ll - AT 5 2 LT B LAY
HWPEOKED S B b5l %2 Bie 5 7
ETHD,

Corresponding author: mm00533 @stu.kanazawa-u.ac.jp
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SERRKREDIZVRAFTILINA T4 OB IESEILETIRIE

AEETY CHIRK - BrER) « HEBFBEK Gk - 2

C R GIRK - H)

Pyrite framboid analysis of the Lower Triassic Osawa Formation in the Southern
Kitakami Terrane, Japan: an insight into the redox conditions

Yoshino Ishizaki® (Niigata Univ. Grad.), Yuta Shiino (Niigata Univ. Sci.), Eiichi Takazawa (Niigata Univ. Sci.)

HEREAS | IR AT S D BHERINIE, —MRB9ls, 4
WS HEREM) h O G A T T D BRE R ST RS
DFERE LTI END, FFiZ, 7AXY —KE
REL AR DHERINIL T T VR A XN T4 &
BRI, SR OZ LW B RS T T CIZAL
ENDZENMOENTNWD[L], DD, 7T
A ZNRA T A SOFERIT, MR T DR
BIULREAETT S ETEESND, 5, BT
R L AKPIZEEN LB ORI L - T, it
s LS AIE TR Z 5 Z 8 b D, ZDHA,
MR IR, VREERR L S DER 6 pm LU T
DT ZHRABZNIRA TA NBEICHFET 5,

R R LI A D T =R A E AE
KiRJBIL, ERIEGEIFEAEEERVER DR
mLERAEZEL L, MESCHEEY E Vol
RESIIZSWEAEZET 22 L THLAT
Wb, £, ZHOREHEICT TV RA X NRA T
A EREENTWD Z Enb, YRFOHERISITE
MFERE CTH-oT2EEZZHNTED, ~LAkd—
SEAENOREMBE T2 LI ERFEREE
EORBR L RIE STV B[2], Lo LZ OHERER
BiiX, SMAIBEIR D & 1R W R E T2 AR 72 iR
R S, BEEFRKEEN & D X 5 I HEREG A~
BAERIE L TV EFEICHES L-flidz
LV,

Z ZCAMIIENE, ERURATE B R ORE IR
M A3 2 N =B RRHERERINE 05
FREATIC L - C, HERBREZE T L, 61T,
IR L OUKFEDORLE LRI 2 BT 5720
2, SODRBHENOHENT DT TV RA XA
Z7 A NOFEHE & A X05AR T LT,

SEAAMRENT 2 AT o Tofif R, RIE OHERES1E, 1T

WMIP S REOHEM PG SND 7 rT Vs T
ol Z ENRHBMITRoT, ZD XD MR
AT DX o T, MR 72 E OB 3 R8I i
FRINTWEEZLILD,

RIED 5 SOFHETHEmIE LR 21/F
L, 1em WAEOHEBICEENDLTXTOTT
YIRA LS T A b F O BRERRS LU SEM
AMWTHEIE - WE LTz, TORE, T XTOME
UEC, WEISH FC LA S A7 WERE 6 um DL
EORERT T URA TN T A SBFEL,
MR (anoxic) D \WITEEEFE (dysoxic) BRbE
ThdZLRbhol, 20X RBIKROERERE
i3, HeRG~REOHEM MGG Sh, 2fEIC
EOMBHEBEROHEMEMBEET L EEZH
ho, £z, RFUFFEO 3 JEHE No. 2-4) 13,
KETEREIND 7TV RA NN T A RO
BEEOHEYEL 725 6.0 um LLF ORI 1% 40%LL
BATEY, IKEOAMAITNA, KIS K
MINCBIRFE CTH -T2 EIVURIB XN D3],

—HEDFERNG, RKIREDT T A Z s A
TA ME, KREMEE b7 LI ERRR AT
T, TN OHERY THE LT WA
WIZHER L TR EEZBND, ATl =
B AC DL TS 2R IR Al 23 Bt o Ja i & 1 ]
ARt SEoZ L2 BET D L, N LAt S
NIEZBEOAHEWL, EDHL 5T, KIEO—
HME TEAMBALIE TV LitZeuy,

S1FHSCHR : [1] Liuetal. (2019) Minerals, 9, 428. [2]
Yoshizawa et al. (2021) Palacogeogr. Palacoclimatol.
Palacoecol., 567, 110143. [3] Wignall et al. (2005)
Palacogeogr. Palacoclimatol. Palacoecol., 216, 183—

188.

Keywords: pyrite framboids, Triassic, redox conditions, sulfate reduction
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ARAVE4 FEREXERA A D
ARFEHFYSOE2VE—a Y

BRIt (IRKR), BN (SR, HEFI5AES (EIRK)
Spectroscopic Characterization of Major Interlayer Cations in Smectite

Yohei Noji* (Kanazawa Univ), Keisuke Fukushi (Kanazawa Univ), Hiroto Tokumon (Kanazawa Univ)

BEOKRIIFS - oL L 72K ETh 223, #7140
[EAERTL I R R B ) . R T IR K EBR
DIFTEL T2 T DS 2 L 7o T 5 (Ojha et al.,
2015), NASA DKEEHHA—2 LT TV RE, D
TOMBTHo7=Vz¥n 7L —2—%FEEL TS,
YVr¥usL—x—iik, MEMEMICA A 24}
R E DSBS 5 2 L HHEZR X T % (Ehlmann
et al,, 2008), AT TR A 7 2 4 b HLEN OFEREG A
FVIRRRNOBA A v e LT e w I HEE
Fio, L7z o T, 247 24 boERGA + v Mk
S0 THM L TRk KE 2GR 2 2 &
F[HETd % (Fukushi et al., 2019), EEH -2 LT 7
VAR T vt LCASLE R L E R B L
TEY, ZA7 24 RO EED I LTtz
TITFPETH B, KFRTRA—VET 7V ADHK
WE T — 20 EREA 4 K% AR 2 hkx i
VB0, EBRECHERL LERGA A v O
BB IR AR 2 A P ORI HEEZ T 720 %
DHET — 2 OWINEOFRL, v — 7 fEDY 7}
KOWTHIT L, 5%A—v T 7 v ABRKECHE
L7zARX 7 24 b OGHMEDRR L kL T, K&
DAA7ZA L OREEBGA A VB ERET S 2 L
TEXL2DODICOWTHRITL 7,

EBRRIBE, AEDARX 7 24+ ThHB /=¥
7-F AL, BEBA A2 Na oz 27 &4 b
BB ZER L 72, OB IC/ER LA Na iz X7 &
A+ EER . RROBIA A VIREAIEIC 0.4~26mM 2
BEIC72 5 X9 1C, KCl AW, %7213 MgCLIAW. %
7213 CaCLIAW AN L, 28240 mL I/ % X
A F v RIBKEFTIML 720 VERK L 7= B8R %
Keywords : Smectite, FT-IR, Mars2020

*E-mail : y _noji0219@stu.kanazawa-u.ac.jp

25°COIRESAMT T, 24 BERHEHE L, G & ¢, &
Do EERE I TR & WA i L 72, ICP-OES710-
ES(VARIAN Inc.) i THAH OB A4 A v Hlik % BRE - 7=
B4 Ay oEREREIT, BILEGA L VIREDPD
WIHOGA A VIBEZELGIC C TRtz Bon
7 EM AR . 7 — ) TR L E
FT/IR-4200(JASCO) % fififl L ., KBr $e#i% THRIFIRZIN
A7 P UEBEIEL 2, KBr150mg ICA A 7 &2 4 MY
1.3 mg #MA, FLkcX CHEBL, MERML 72, Hl
ECTHETAAZ 24 Filkl % & $ v KBr Efl T
v 777 FHEZRITW, £ 0B ORI OHIE
BT 7z WER O REE 4 cm™ T, FEEMFUT 16 ]
ThHot, b, R EEEHRNZER -V L,
BIEZT o 7z, BIEROWRE L 28£2°C, HHXEE I
5%TH - 7z,

NI TCHIE DR I K HSE O R 2.90pm
fHED ¥ — 7 OWICEAEHE A 4 v OFIEIC X o T
T2 LR TE -, Ky Mg®', Ca®' T
DEIEHT BT, EHEHEDR 0%UI DR TIET
MU 7B A & vEIGRE 2 2 L RINEREL RS
ZEBMEREI NS, T, ¥ —2friElE Na 100% D 3
Bre K ARMLAZRBCRIZEAERLE 272, LA
L.Mg* & Ca> BERINTCwiiklcliiv—2
EBENPLPEREAICY 7 P 5 L AR X
Niz. THIEBEEGA A v ORI AL F—DERE
JEREDEVICL 2D DTHE LHRING, Thbd
DNKERERE A= €T 7V ADT — 2T
LZ2EDBTENIE, YzX¥RIL—K—DARXTZA
N DJERIG A A v % T & B RS IR E
726
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& SR FE 1 54 Sk O i iR Mok~ (SR1P)
~F DRFME L B R B
SER R OURERER), 6 IR JURREED), SBIT AR (E oA, L

{EER(FUBN),

Bernd Grambow( 7> | K), Gareth T.W. Law(~/L 3 %

K), Rodney C. Ewing(A ¥ 7 +— FK), T = Ba(JLRBTE)*

Super-Radioactive Unit 1-Derived Particles from Fukushima Daiichi
~Properties and Environmental Impacts~

Kazuya Morooka, Kazuki Fueda, Kenji Horie, Shinya Yamasaki, Bernd Grambow, Gareth T.W. Law,

Rodney C. Ewing, and Satoshi Utsunomiya *

Thirty-one radioactive particles were isolated from surface soils collected 3.9 km north-northwest of the FDNPP.
Two of these particles have the highest particle-associated '34"13’Cs activity ever reported for Fukushima
(6.1 x 10° and 2.5 x 10° Bq per particle after decay-correction to March 2011). The particle with the highest Cs
activity has a glassy carbon core and a surface that is embedded with numerous micro-particles: Pb—Sn alloy,
fibrous Al-silicate, Ca-carbonate or hydroxide, and quartz. The composition of the micro-particles on FTB26
reflects the composition of airborne particles at the moment of the H» explosion in Unit 1.

1. #8

2011 43 HIfE s — IR ClE & o1 SKEIC
£V ~520 PBq OFURHPERFES U S 4L, 7202 Th
B1Cs 1A 30 E L B R W 2, BUED
BREBDOEBREOHER L 22oTW5, BERICHE
T 5 HEKEEMED Cs 1E, @iREBIYE Cs &/ R T
(CsMP) & 1 S R D BRI+ D 2 T DO JERE T
FAET 5, CsMP TR EL um FRORIT- T, Cs A3
10" Bg/g & EREICIREL TWD, —HT1 58
F Sk 7 IR N R T pm & R & < Sk
IR AE & %D, Cs DIEEIL 10°Bq/g B2 TH DA, 1L
FH7= 0 OEEEIL 30 — 37000 Bq & CsMP LY ¢
[=1AN

1 5% B SR - (XU AL AL V6 0 SR T B 22 35 7
DOARFELIINTND A, Z O | 5HEOKE
TRF X D EME N EE L2 & C, ALY
LRI ENE LS R TN, DFED ZOME
WD IR SN D SR A 2005 2 813, R
72T 7 AR R BRI 1 55 Tl & 7ok IR
HREEETORZOMPOTHNY LD, KBS
CIEACALTE m#R S O g 580> b IEF I ST RE
{5 VN KBL - (SRIP: Super-Radioactive Unit 1-Derived
Particles) D EABEIZRRTh L 7= D T, & D RSB IRHT Db
RERKRT D,

2. RE&

i o RO BERR DERT CHLR L 72 188 o | IRiEIE
W& 31 EORS MR 72 HEE L 72, 2D 2 Bk b
HEFEED U FTB26 (29T, Ge B (KM%
FAW I RE & I E % . SEM-EDX., XRF % A CHE
& AT 2 M LT, Flo, X-CTIZX VRO
3 RITBOWEE T o7, LIR30 J OYRL1-
X% LC SIMS (2K 5 Cs, BIRfLIKLE 38T 21T >

77, WrmmakhX, K72 UWr L72tk, REmz &4 7
T2 RHEE LT,
3. HR-ER

4 [EIHLEE L 72 FTB26 DS ElT 2.48%10° Bq THh
D, INFETICHE SN TEREREOKEE &
L TR 67 [ DOIETREZ£F - Tz, 134Cs/¥Cs Jik
FHEEHEIX 0954 TH V. 1 SHEH RO R+ T
HDHIENMERI N, BIRIX 3mm & RIS ER
TRk %& LTz, XRF, X-CT 75, KiF+EAIEHE
JE TR DAFAE Ly RTINS EE > LU T
bDHENDNoTz, WO TG, FTB26 1L
T AFIRF AP E LT, BRNAEEH kS &
N DRIA DN AMEERIZHL DA E N Tt 2 L Tz
(M 1), ZOEMIE 1 SHKEEERFICERNTE
i L W REWRI 2 fE LTt EX LN,
Fo, FENRE BT OFER., T7 AEH—R a7
ME Cs T ST, RlnOWKLF226 DA Cs D3
M &N, ZHUE. Cs DAKFBEIELLATCHERE L.
JEN BN ORI RENEIC I S - % Icd R
NESEIZZSE LT\ 2 & 2Rld 5,

1. FTB26 BiE® BSE R UTTHETYS
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