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Critical metals such as copper, lithium, nickel, cobalt and rare earth elements are essential components
in many of today’ s rapidly growing clean energy technologies —-from wind turbines and electricity
networks to electric vehicles. Lithium, nickel, cobalt, manganese and graphite are crucial to battery
performance. rare earth elements are essential for permanent magnets used in wind turbines and EV
motors.

Mongolia has wide potential on mineral resources in variety of types.

Regarding to critical metal tendency, there is no clear classification in Mongolia, partly identify as high
technology minerals and some government official documents use as important minerals. Even though
some small projects are carried out to identify how potential is critical metals including REE, Li, Ni, Co as
well as graphite in recent years.

Therefore, we carried out geological reconnaissance study to make clear genetic type, regional
distribution characteristics and ore mineral identification. As result we have quite good potentiality on
REE mineralization, including carbonatite and alkaline metasomatite types. Lithium is not so studied in
Mongolia, but recently, we have several discoveries of Li bearing pegmatites in the central-eastern part.
Nickel and cobalt are almost not studied instead of small occurrences found during geological mapping at
scale 1:200000 and 1:50000, so no clear potentiality is recognized. There are several deposits and
occurrence in Mongolia which are closely relate with marbles metamorphic rocks and has possible
potentiality. Copper is the most potential resource making in all, almost 1 billion tons of reserves and
resources. Annual production is expected to more than double from 300,000 tons of copper concentrate
per year to over 600,000 tons per year from 2028 to 2036 once the Oyu Tolgoi mine is fully operational in
2023.

This time we would like to make general introduction of how potential is in critical metal tendency in
Mongolia.

F—7— K : Metal potentiality, Mongolia
Keywords: Metal potentiality, Mongolia

@Japan Association of Mineralogical Sciences. -T1-03 -



BALMRZ S —BRAREABRIIIRIFR2024E5ER - 85

WEEE. -4

T 7Y7 OMRENL E ERBHICE T SHANIER (VY RIDL)
BfLA RA. KHIE EF
2024F9H13H(%) 09:00 ~ 12:00 ESTR—JU (RiLuF+ >/ R)

10:15 ~10:30

[2Lecture-101-06-4add]{AZE

OHAILMBIZER
- 2Lecture-101-06-4add -



T1-04 — B EE A B AR S 2024 ES - BE

Geology, sedimentation environment of the
Ovoot khural coal bearing depression, in South Mongolia

Geology, sedimentation environment of the
Ovoot khural coal bearing depression, in South Mongolia

*Ochirbat Magsarjav®, Jargalan Sereenen’
*Magsarjav Ochirbat®, Sereenen Jargalan1

1. Mongolian University of Science and Technology. 2. Mongolian Society of Economic Geologists
1. Mongolian University of Science and Technology, 2. Mongolian Society of Economic Geologists

Mongolia has abundant resources of coal, which are distributed mainly in the south and southeastern
part, including some deposits in the north and west part of the country. In recent years, the exploration of
coal deposits has been intensively carried out, but not much effort has been made to determine the
origin, regional regularity of coal distribution as well as relationship between geological condition and
coal quality.

The purpose of this study is to clarify geology and sedimentation environment of the Ovoot khural coal
bearing depression in order to contribute to the reconstruction of the Mesozoic geologic and geodynamic
setting of the Mongolia.

The study area is located at the 1000 km southwest of Ulaanbaatar and 50 km north of the
Mongolia-China border, forming latitudinal trending depression which is 40 to 60 km in width and
continues more than 200 km. There are five independent coal bearing parts with 16 coal deposits, which
are: Bayantes part, contains Elstei, Khurshuut, Khuvd, Gashuu Tolgoi and Khuren tasv deposits; Ovoot
Tolgoi part, contains Sunset and Sunrise deposits; Nariin sukhait part contains West Nariin sukhait,
Central Nariin sukhait, East Nariin sukhait and Khuren shand deposits; Sumber part contains Central
Sumber, Sumber and Biluut deposits and Jargalant part contains Jargalant and South Biluut deposits.

Result of geochemical study indicates that sediments deposited in the Ovoot khural depression is
sourced by the weathering and transporting of intermediate and felsic composition magmatic rocks,
mainly from dacite, andesite including minor amount of metamorphic, sedimentary and intrusive rocks.

Spider diagrams of trace element composition of sedimentary rocks of the Orgilokhbulag formation,
show Nb-depletion and Pb, Mo enrichment, indicating possible origin of magmatic rocks formed under
subduction environment and they are intermediate to felsic in composition. The major trace and rare
earth element composition of the Orgilokh bulag formation sedimentary rocks, indicate that the source
rocks of sediments might have been formed in the active continental margin tectonic setting.

According to provenance model, coal deposition is undertaking with good tissue preservation, in an
alternating environment of oxygenic and deoxygenated swamps.

Based on the metamorphic degree, the temperature of peat compression, the amount of volatile, and
the depth gradient of temperature, peat was buried and deposited at a depth of 3500-7000 meters. Low
sulfur content, low ash content and low volatile content of coal at the various parts of the depression
indicates thet the peat deposition is occurred under two stages.

F—7— K : Ovoot khural coal. Mongolia
Keywords: Ovoot khural coal, Mongolia
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Insights into the mineralogical characteristics of Li-enriched
metasomatic albitite from the lwagi islet, SW Japan
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1. Yamaguchi Univ. Sci.

The study of metasomatic rocks is essential for comprehending the nature and origin of metasomatic
agents. It might provide a clue for fluid circulation within the crust. In the Setouchi Province, metasomatic
rocks are distributed along an approximately E-W trend, and these rocks are associated with Late
Cretaceous granites. The Iwagi albitite is one such metasomatic rock. However, unlike other
metasomatites in the area, its high lithium content (500 ppm) is unique. Detailed investigations of the
mineralogical characteristics of Li-minerals have been conducted to better understand the formation and
evolution of lwagi albitites. The albitites exist as small masses, and the textures of the weakly
metasomatized ones resemble those of the host adjacent granite. The transition from granite to albitite
occurs gradually and can be understood through the mineral assemblages. The lwagi albitite is known as
the type locality of four Li-analog minerals: sugilite KNaZ(Fe3+, Mn**, Al),Li,;Si;,0,,, katayamalite KLi,Ca,Ti,
(Si0;),,(OH),, murakamiite LiCa,Si,O4(OH), and ferro-ferri-holmquistite I:lLi2(Fe2+3Fe3+2)Si8022(OH)2. The
former three minerals were found in the fully albitized rock, while the latter was found in the weakly
albitized granite. The albitites display a variety of replacement textures due to Na-Li metasomatism, and
they also exhibit noticeable strain-induced textures.

The & Li values of murakamiite and Li-rich pectolite show a wide range from -9.1 to +0.4%, (ave. -2.9%o)
and should have resulted from hydrothermal fluid-rock interactions at 300—600 °C. The very low & 7Li
values may have originated from intra-crystalline Li isotope diffusion or involvement of deep-seated,
Li-Na-enriched subduction-zone fluids with low & 7Li values. This finding highlights the significance of
fluid-rock interactions in the formation of metasomatic rocks. Deformation-induced fracturing of the rock
may have enhanced fluid circulation, leading to the formation of the metasomatic rocks along the E-W
trending lineament.

F—7— K : Lithium, albitite, metasomatism
Keywords: Lithium, albitite, metasomatism
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3. ZDYA TOIMERDPHAEEBVD LD ICHR>-DIZ2000FELET, EFTETEOHBEREE L TTH
%. 1983FEDHFTEHMADFKBE L 1985FDEFIL, 1997FEDM T D RADFEFELUKE, R4 Y LMADE
EMELI-OEFTROFENMELCEZ L. FIEAROIELAHMKRETHEIh—R T4 MPEWILK
X, BEITHETRICEATWVWRHERIHEICEZLWED, 1 T VRERGKZEELEZ T ETHEOMRBIR
ERoe. ERTHICECIHKROREIMHAZHTITON, HOMPOEFLTHICECT7ILA) BRI RER S
nrn, 14 VREBIKICEZIKITARL, REEFITHIEIZOY M TOLEI SEHLINTWVWS. ZD¥
1 7DKRIE, PERSMEOAR TR, RET7ZISTICLSP2HTS. £LITIAPIIHRANIVEEGERT
TYVAPTSIVII, FUREEBXKICEDH TS, REFPFEEETZII v v—D01 4 VIO EARERERIC
BRoTW3., EFTRBICEOCA 4 VREBGROTKICIE, 1) EFTBICEOCREDEE, 2) #HEICED
EWGEG10m)ELERDOTKR, 3) BMEICERLAMRLY T WELTEILYOEE, O3FEIRETHS. 1) DF
HaEFELETEDOE LT, PMELERREYTF I VHIRIIOEEEENELT 5. F4 VHIRIOERES
EHRT T ITIE, BROIEOBRTFIVAERELAVWESD, BRICEFTIENRETS. LR
BEETITIIEBICEHR, BHKREED ZEAZ W, 2) OHTICEOEWEALERATE S 2 Hhis L me
EESERRICEY T 5. BB TIXEEINERTE, HhF )T+ MO DBLTEFITHA M EL B
o, FIETRORENRI ORWV. FAEREEUADRETIE, hA)F1 MFEAEERINTRE
NMEI SRV, ERINEZREBRNEIR ZZIFRWVERIEEEERT, MAAATICAL TWSHARTSIEH
FUBIRWRIEEEAS. 3) ORICELIELY T WM, REBIBILYMTHY, 1 4V RELTIHBD
BEICIE, LIFLIEZRMICER S NG LRRBIEIMNR NRY A Mo V8 A bR EDRDHLN
3. ) VEBIBSIMIZREAEICT L TN D B, 7/R94 MIRILEZ 32 ENMET S, EFHA MP=AFT
BIEmid LIE LIRRIL R BILR AR T 5. 1 4 VRED OHFTIEEME T 272012, —RICITHREBT V€
ZOLKBENAVWSN, HEINAFLEHIET 2 VBYKEBES N VAERVWTELIEKEBEYE LTH
INEh3., BFEFETIE, ZOF—F Ui fThhTWa., CHIEBRELEREISAZHMNICEERRER7 Y=
T LKBREFAL, HILDNE & THESINAFLTEEEUKAREBINT 25 ETHD. D& DR
&, WEE, EFOBTHLN, HMEIKRDLS EFHOGFHRNEBET 2. HMEI Kb LRBIFEMKS N, &
SOEEITONTWS. 14 VIREBKRIE, RUOBEWMKRORCREREZLBERET L0, hROEED
Kbhd e, FTEMBBROMINARELIBY AR >V, HMEORICAWSWEARD, This
ORI %EFLRTZHNMBRESNTWVWDS., TDLDA 4 VIREEGKRDORAREICIIRESFTR AT 20
DEFBIMVEERS. BAHAKE CTH—RYZa— NIV HERBOLOICHBEOEH L EDS STV
3. TOTOEXIEIHMEBOHFITBY TS F—V ORI EBIEL, 1A VREBELKORARICE,AITSN
TW3. 5%, 1T VHOREIFZEETITHONZDNE D NI BEMLHED—DDRICKR S.
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Keywords: ion adsorption-type deposit, heavy rare earth elements, weathering, magnet
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Tohoku University)
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Slab-derived fluid infiltrating back-arc mantle

A JER
*Junji YAMAMOTO'

1. FUNK - BeiE
1. Kyushu University

BANSBROY 7IChR2RT7 I 7HEICIE, FEROLXRENELAHELTVWS. ZOXREHNICRS
THERENEL > TV S TN EICHENAE WMERNES/ 71 —PESCEESD, S EEER
B, BEETESE) ZHICRBINTHY, 2N AR—YERREROZERISERT 2EELFHEE L TEE%E
EHTWS. LHL, ASTHEREOBESAREDITZICIE, FM< Y MULICEITZKOERYZDERES
{EZMICREAT 2RELH S.

LREEYIIDNYY MLAE LRI 2, TO—EIE~ Y MVRICERCRIARS, XL haBEHmELT
RUEING. R7DTICBI2HERLERES, TORMEZTY MLARICELTWSIEWR WL, ZITH
METIE, BEREROST7O=DDHiE (EnnokentievE Sveyagin, Tok) THREL/ZDALASHESICERS
BT, RZTHEREOES &R,

BEROSTDINADASHESICIKERMRDDRT v MZBERONS. — DR ZEILRFETHD &
TEREAEYWTHY, ZOBIREREAIL NOBEY, TLT=2BIFNFERSD TH5. EnnokentievDIF
EBEICIE, BVWKRAELATRTAERIMI TO_BILRRRASENIZCRAOoNS. TOZBRILRFEE S
EREA _MIEREOREARRICES LEDLESEZET, IThO5DOHESHN1000°C - 1 GPafiZED ) YV R
77XV MU LHELEZEN DD /2. —F, SveyaginR U TokDHERICIFAEKERY 1 7O bk
FEEMIRESNARVL. LHL, ThEOOEREE (883-1022°C) %Ennokentievil B DBEEHEH S#
EINZHBAR (~100 mW/m?) ICBST &, 0.86-1.12 GPaDEANE SN, P Y0 s
HYUYRTITPIVNIIAXRTHD EHMETE .

INSDHESHARN S XS THERKDER2FE D725, £ SveyaginE B DMEBTTHMEM % ICP-MS%
FAWTHELE. BESZIMEIT L IENL, FHEBTRELARICEBRIBLEAREZOMLEZEZS, £
OHWEBTHEEMICEI~HBHIZREONAE, 7. LHL, BESETICEROMELTBRICIK, HFSE®R
Ce, ThOEEEIHEEICESN. AROBEHIZAI NEEYMDLA-ICP-MSHHTER/ LN/, Ykt
DIV MVICIZKDPBEE LTI IHEEL TWEEHEERINS (Yamamoto et al,, 2009 Island Arc) .

ZDORIIDEFEERIBH 70, BREFHADRAMMALLEZRE L. BREFHRIIEZHIEE AL
THH LD, ZhHEEICAIL NEEYOIRBERBHRETHZ EEZAOND. BRAMELIE, KKHRQ
& (0%) H5>-10%% FEZEBAWNMEEZRE. ThoaEN,/PALDSS7Ic7ay hE5E, BRAMK
LEDBEWSHIEASHIHER LD SDEENICEHZ 90 o7 (K1) . SveyaginithiEiiy, ZDET
400~500 kmIZAKFEFETL — M EARATH Y, EXEEESRAN SEKREDLTY MILAFRALTWSH
BEMAMRIESNTWVWS. RTTICEFN TV BKOBKIZAEFRER (N,) ORMKLICEENREZHD
. Thiz, B1ICR5N3Sveyagind B9 L, UEMBOT Y MUVICRASTHEDBKEESDITIT
MEBL-ZE%ERET S (Yamamoto et al., 2020 EPSL) .

—7, TokEHDERBALIEKLICEL > TEWEIXRESNT, TLB3+3%REDEVERRMAKLLANBRIID
(1) . ZO&EIBREFVERBRAMAELLITIEMPCPEIMOESHANSELNDE I EHE L, HMRHEBYOHE
NEZLNTWS. LHL, ZOEIRELTY MLOASELON-Z EIIRFEICETS. DFV, TokERD
BWERBAMALE, UEMIBOTY MUVICRS THEOERRIEET 2TEETRET 5. TokiiBROER
FOALL D ER T TOHEE LTHIRTEZHNERLTHD. AT THOMBEYICEWVWT, BRITEICNH,
(7 INHY) ELTEETED, ShHRAHE EBICNHIENAMEREZ L, KERE &6 ICRRANREY

@Japan Association of Mineralogical Sciences. -S2-01 -
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3. ZDEFECRIBREMAELEZHNBETSE, ZORDMBBRLBRAMAKLICERZETZELS

T. ZOEZICESTE, B1ICBVWTTokRBNHEY & ASBEDREAH

MU SEWEREAALTRA

DY BRFIL, ’PLiU7\77¢'(DNH BV MUVCEBALZIEEERLZLTRVWODTIERNS S H.
L_hbo)jf‘t%‘i, X77EE;E/)|L1Z'K7&E¢)77775\*§$D /-70)U VAT TFIYV h)b%ﬁi@bf::.t%i‘
. DFY, RPITICBITBZHERNBERNCRAS THAESE L TVWR EVWIYMIEBENET LA LENICHEHET

SlEEZALD.

F—T7—R: 237, TV MIEBBE. BRRAKL, BEE REESED

Keywords: slab, mantle transition zone, nitrogen isotope ratio, xenolith, fluid inclusion
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1. N»/3Ar vs. 8'5N of Far Eastern Russian xenoliths with data referred from earlier

studies (see Yamamoto et al. (2020) EPSL).
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TV MLD Ty VEREBEHREERICHHREI N EAEAREOMIKILE
MZEkEE ZDERH

Geochemical diversity and significance of orthopyroxene
pseudomorphs in ultramafic rocks derived from mantle wedges

M- RE', wmlEE. BN BEEAS. BT MR’

*Takumi Wani1, Yuji Ichiyama1, Akihiro Tamura®, Tomoaki Morishita®

1. FERE, 2. & RKZF
1. Chiba University, 2. Kanazawa University

RYMLIZTYIADRS TREREDZEE TNICLDZTRIEBICE > TERINZEKEIZ, <> b
Vo zy VHDREBATROBEEICEERRIAEZRALTVWE EEZILNS., BICEERAPARAOL O A
TILAY TRESTEKIEMIE, B~ I <EKDOBIAZIICES T %% E(Tatsumi, 1989), LAHAHTICH
T2 THRBE - THRERAMBAT I LTEELRSKIMTHS. LHALAEDS, X5 TRERMEICK > THK
INEZINSDIHNEDL I ICEESN, EDL D RMIREZNFHERFONMNITHEBETHS. AFERT
i, YUMLY Iy YERRETIBEHREEDEER - ARAZSVEHFEARKICEBL, HOREEZE
NLERST-IY MLVEOTERBEICOWTERT 5. BARLUMOTAKBESRESEIE, <V ML
Uy Y%&iEIRE L(Arai and Hisada, 1991), KEF—RE TV MZv I ATV I aIlET 2 HERFHOA
BEEEBICERIIFEDOEBRERESINDG. TAEDOEELELEZNANILVLYN=Uv A MIIE, £8E8+ )k
Y —RA+EREMNBG+ERIADABTTVFISA MEVFRY AHOAEZEABADRIGHIHERS
n3. CMSHROHTEETICE T 2HICEOCERNASAR+ERERMEA+T Y F IS4 NOHEBEFZED,
5, EBAREIF500~600C THRELRIEARKFICHKRINIENHEIND. 2EERERA W
KNCMASHRD Y 2 —RKRtE7vavid, €EE8EVEY—RNAHLIDERETERINEIEEARET S, K&
F—HBETIVMZvIAZUIa0AMEIE, CaillADY AICEEERIERA % TH YT 2 Na-CafgRIG I K
INBYA T EMBRINBWIA T2IC08IND. 91471 ARSDLEEMETERNNY—VIE, SIEREE
ENb, Ta, Zr, TIAEE%ZRL, BMLRBICEUTE—H, 94 T2ANEIEMORBICELT 3. Lk
NoT, TAkOBEMEESEABF—RBETINZYIXS U241 94T 28051, FheE
NEAHIHERDOT Y MLz v Y, BESRICKYHIRIINZEINHRE, LA DEEMRICEN T 2 & #E
INg. BARGBOTHETYEYIDSHELAREDEIETRMEKIL, RAEARONEEAEGELEELT
K,O, Na,O, CaOT10~100f%, Cs, Rb, Ban100ZL LB L TW3. IhoDTHRITANEHEOERS
DORKICEZRAZTREREFICE > TRIMEINTWBAENELH S, +RIEBESES ICHEMUL BAREGHE
BiE, SERDEAAIFT TAZ 541 NTHBIEFA 714454 b, HERKOBEA SV 1 THEHEL
B, <7 FRIEMa=HILEIL(Hole779AE780C)D~VY Y ML = v VAR E T Bieiiaib Liz/\ LY
N=U v A M SEERSIND. BELREOEBRILYIZ, ThEFNWEBEREBER+7YFI514 b, Na-Caalia
+ERBERIER+ERDADAR+T VFI74 btEER, Na-CaffllG+CagillAm+o LI +T7VF IS4
N(779A), Na-Cafifia+CaBRIA+EBEMER+ 7V FI54 MN780C)TH 3. A ELENS, #HEF
TEHOREIEITAKERKDOBETOERNEZ ONED, BEFF 7144514 bORKIE, BRHERG+ T
FI514 hOHEHN5450-500CULTF TR INE#HESINS. £/, A HBBLORRIZYILY, B
EADEEND, 779AT780CL Y LB WVEENHEIND., INSDREDWEEHEGICHT 2 THRINE
EEES-ER, TAKICHARTEFA 714 F 54 bTIEKOENAODFEAEN/NE L, CaODFRAENKE
W—7, HEEESE Y 7 FRIEELTIECaOEKODFANMEL Na,ODTAEBAKE L. RIFOMET
ST, BNBANSCKHEEEINDIEFLI 744514 NORETSHCEHR, Na-CaBFIADZWI=HILE
IL779AD R, Na-CafBBIADZ L \W780CHREE B L TCsERbTHIOEET. BEMKEEICHED R
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STHROEREDEKEIE, BRIIFTPETFT 7144514 hTREAANESHE~ANER, MHEDESTPYI
ZALBLUTEEREETHY, RHFRACR S TOREARDEWVCERTY 2 BKENOEEZNHR S 1

3. BRITEPETE 7144374 NEAREDOFRILY TL Y RORKICL 2CaBRNTD, HEHEFTPYY
T e EBLIREBRREDONaARAC/AZ T A FOBRKICE UNalCEALRENRAL, EAREHER

ICRHEBLEAREDNH S, £, BRIIFOREOEVK,0BREHBERRREDOHENIKREVEEZI LN
5. BARKREBERY 2AMOTME TNICKL ZREBETROEEICE, RAT 2REENEBENEET
HdEEIBND.

F—O—R:IVhMLTzyY, IV MLRRER. X3 THE. BRIRIE
Keywords: mantle wedge, mantle metasomatism, slab fluid, orthopyroxene pseudomorph
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ElFtei a5 AFERILM) ICH SN BREIRE DMK & ZDESR

Petrogenesis and significance of ophicarbonate in the Kanasaki
serpentinite body (Kanto Mountains, Central Japan)

KM BN'4 SRHE $8>2 Chang Qing®. Satish-Kumar Madhusoodhan *
*Ryosuke OYANAGI"?, Hikaru Sawada®? Qing Chang® Madhusoodhan Satish-Kumar*

1. BTEEX. 2.JAMSTEC, 3. EILK. 4. FRK
1. Kokushikan Univ., 2. JAMSTEC, 3. Toyama Univ., 4. Niigata Univ.

IR TIEKRS - iBF - MERABTRENMMBEIRT D EICEY ., KRPOZBILRFEN D E<CAFH N, N
B4 TILRBRENHIE I N T E 2 (e.g, Plank and Manning, 2019, Nature), Lh L. HEKRERICH T BRE
BIROLBE DONDTUVRWL, BIEEMEIF. HEEMNICEVWEE CTRFZEURBERINTEIENHMLN
T# Y (Beinlich et al. 2020, Nat. Geo). %< DxkF%=RBIEHIME L THEBTESZRT Yo vILEBLTYL
b, ZD=H, EDEHIBTF IV I TV TICEWVWT, EDLIRFFERIGT 32 & THRIEEES
NREEFBET 20N, TOSKMUEBAOLMNCTEIEHNEBLEEILNS,

AR TIE, LARAAFICH T HBEEMEDRBILERZ L VIERT 27010, SAFENS K UKL
WO ERAVWT. BAORERILMOEIFMIRICE S 2ieikE (RBEIME A TERINTWSE
E) DRAEEERT 5, 2FHETIE, #HNR21=y NOEBEEMEVEBERS. BEEMEIEHL TV

PR RIS RE A EICEENZT7 Oy 7 E LTHEELTWS, IBIAIRA v Y 1 8% =
L Ayoad7RIVF—=FARMELLKIEIIVIALD, XAv a2 YAMIRBTVYFIS5M4 MFET S, I
KEZADDERETR L, (91 TNAKRELIEREDEARIET 2 ARG, (Y1 7)) AL L 72ieiia o
BAERET2ABRE+ ROTA b (94 TNNERROBBAIRK. (94 7IV) BERROABRE+ RO A MR
Thd, ERRORKREEIERIZ, KREBIEEA Y MEE0OKRKREY M)y IR E5Y>TWS,

&4 FN—INDOREESEIIE, PCISZ L < (8°Cppg = -6 - -8%) « HBIELN 8 *0qon EETF (13 -
22%0)o F7=. INHORERIEHYIEZ. EUDIEDEE % RIREENY—VARY, —AT. 91 T|0OxERIE
Wiz, PCICEH (8°Cyppg =-2- +2%) . HLEEIH 8 POBETRT (13 -16%), &1 TIDRMIEHNIE
SREARREENRY — VAR LTz, BOCeDEEEYDEDRE %R LHREEILET /89—, EUDEDEE L
PPRLREEICEL /NI —V, ZNODHEONY—UHERI N, LEDL SR, BKEICE TN 5 xERIEH
MOERPHEENFHDEZEWE, BIEEMEDRBIBILERAIPZHRATRAEICK >TEIERIIN. ZHKAT
IRNZv Iy TA VI TRELIEETBLTWS, FETIE. KBIELCFERZ3IZEI LRAVCIKERIE
ICEROT I h=w oy T4 0%% &0, MEKRBERREBERICH T 2BEEHEEDEEICOVWTERALT
Do

F—U— R lERiE. RIKE. RERBER

Keywords: Serpentine, Ophicarbonate, Carbon cycle
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CO, mineralization in andesitic rocks revealed by hydrothermal
experiments and thermal analyses

*Otgonbayar DANDAR', Atsushi Okamoto ', Masaoki Uno', Miku Takeya2

1. Tohoku University, 2. INPEX

Mineral carbonation enables long-term stable CO, storage. Among rocks, basalts and ultramafic rocks
(high Mg and Ca contents) are known to have high potential to store CO,. Although, andesitic rocks
(composition is wide; microstructures are diverse) are widely distributed in Japan (in a subduction zone),
their suitability for mineral carbonation and CO, storage is not well understood. In this study, we report
preliminary results of hydrothermal reaction experiments (exps) using andesitic agglomerate rocks from
the Nagaoka area, Niigata Prefecture and thermal analyses of the products.The andesite agglomerate
consists mainly of volcanic glass, plagioclase, clinopyroxene, with small amounts of orthopyroxene,
hornblende, and iron oxides. Two types (a batch-type vessel and a stirred apparatus) of exps have been
conducted with the powder samples (150-250 wm). In the batch exp (filling ratio = 43% and remained
space is CO, gas), powder sample is placed at two locations: the top (supercritical CO, saturated in water)
and bottom (reacted with a CO, dissolved solution) of the reaction vessel. The batch exps were
conducted at 75 'C, 18 MPa (80 days), 150 C, 20 MPa (20 days), and 200 C, 25 MPa (20, 40, and 60
days). The solid phase after exp is observed by EPMA, TG, and TPD-MS, and the solutions are analyzed for
element contents by ICP-OES. To accelerate the reaction, a stirred reaction apparatus was used for the
exp at 200 C, 20MPa, and 10 days.In the batch exps at 75 C and 150 C (Ca and Mg+Fe contents =
10-80 mg/kgH,0), dissolution of volcanic glass is observed only with small dissolution of plagioclase and
other minerals. Significant carbonate precipitation was observed in a 60-day batch exp at 200 C (Fe- and
Ca-rich magnesite) and a 10-day stirred exp (calcite and dolomite). The precipitation proceeded not only
at the bottom (CO, dissolved solution), but also at the top (supercritical CO,), suggesting the reaction
accelerated by water vapor. The experimental solution (carbonate precipitated, the pH increased to >7
and the concentrations of Mg and Ca <20 mg/kH,0), suggests the pH in the reaction vessel increased
and reached to condition of carbonate precipitation.Based on the above exps, the andesitic rocks in the
Nagaoka area are considered to have sufficient potential for mineral carbonation and CO, storage.

Keywords: Mineral carbonation, CO2 storage, Andesite, Hydrothermal reaction experiment, the Nagaoka
area, Niigata Prefecture
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Massive and foliated serpentinites from the Udonohana ultramafic
body, Western Ehime Prefecture, Japan.

SO R EE BE
*Yui Joguchi', Satomi Enju’

1.EBEX - BRET
1. Ehime Univ. Sci. &Egn.

[lZC&IC)

BREE/NFEETNSAFHICHTTHHT 2RBEHRESRIT, BT, LEBH%RRE, RFIFICH
FNBEDICLTHEEL, BEHOERBVYEFEREEREEHICENTEZHHE L TWS. ZHEEHESER
IFREBOISILBEHE SR & AROERSBESEEERN OSBRI N, DA DLAGREDILERKIEIMIRE
TTERINERABBEAFE OV I IIOHRINF 1 —LL—FD—ETH>EEZLNTWVWS
(Ichiyama 2015). BEILBEHEEERIESTT A M P Iz —ILS14 b, 1BE, EREBEREEEEIT I P
TVI—=I)LT4 NEROIEHENSEHRINS. BLEBESRES RIS EERPRKRIGEEDT,
600~700C CREEHEENTARE L Ao/, —ATHEHRSBESRESAH LA L%, 400~500C
THRRAKLEZEWbDNTWS., LAL, BEEILDBREYZDERRMEICDWTIEELMNICTR > TWARL., KR
I TH ZERFRBF CTIIERSBEREEARCBE T 2LBHRABFTOER LAZBBE IR 5N, HHEDNLEL
PHLTWS., KRR TIIRAEHEICS T 2EDOSHREEEREZRELSMNMIL, TNOHERBREICDOWVWTE
BETD.

(FRFE]

AEMBICE 1T 222 R CHARELBRCTELERITEIC62Y Y TILDORER AT >7=. RIGAKUSR
Ultima IV L THARXKREIITREER(XRD) &, myCIEMEEIC CHBSREA21T o2, FARNAREREOR
FHIE L TIZOxford W T )L F — DB BRSO ITSRBEDS 2 5% 5& L /2JEOLE EERIBAMEE
(SEM)JSM-6510LVERWT O %170 7.

(BR - ER]

AFAEMIE TIERILAROBFRICA > TleiEDERZEN/ R SN, LEICITREFRIENE, EEIC
BRERRIERENDGELTEY, MEHEELBRH 2 VIHROBBELGDOBRESIIESNS. BEKRIEKX
BIEEICTVFISM4 MDD OBRINELIDNALABIRET AV, BIEICEENDIRICIKKEKSL 20
IRk, RERIGELIDAR, EREARIH D, RS AAMSIENBARTEBELTWEEDEERBADBEIHEIL S
AHPEBMLTVWREDD2ENELEL, ENEFOEBRREEMIAONABVWTIY PICHET S, REHERK
WAL 7Y FOA54 NEMNABREEMALSAGHOBRIND. A ICE EFN 2 IRICILKERIEILMIARK &
9 OLEKIRN DY, LEELETZEEAICSENTVBIIROEIEI VRV, B RS & BRI
BIFHEBRRERTELTSY, RBEFRERERNICEBIRREREN 70y JRICMYIAETN TV IHRFHIE
RTE3. BERWICZ > THEBREIR O, BAERBICKEREDOINERKE, OYVYVE, ARELD
HLTWS., BRASIESTIOOMICHIZ>TERLTOBLTEY, BREFEEEBRED 2EBEINEE
5. ARFIEEBRORXERRKIENE & 2REFRIENEDERBICTIOMDEERE LT—DO&H THRES N
. OV VEIFILE, EEOBATIMIEEDERP20mEFEDL » XIRTEH L, BRI EICEE
A, BRA, —WMKHKS<BA, RRTAH, RATAHM M 4280, BREOIBERILYOEIEH S, LEEF
EBFICOTTIRMEDPREIEYTA NTHY, —EICEBEAMNBRELLV I —ILTM4 M~BREREN
HolZENEZLNS., ZOBFFRIDBEENF1—LL— NHAETHBZEEKRLTEY, Ichiyama
(2015) & —H 9 5. FEBRIEKEITHANALABESL I EH S, Ichiyama (2015) THRT WS &S
IZ, RENEELERTRCEELEZDSLIC, RKERZZITLAREELIHS. —ATRERRENEDRE
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BIZ A THANALAREHMRDNADARDNHELTVWD I END, BRKRICBURELEIMEI oL
AL H 2. REFREERORKKS K 2A0MPCEELRIE, REOEBEANFBINTTELEEADL
nap, XERRELEROSERREBMEICIIRE SNV, BERRIENE & RERRIELEIER
TELYLRNICRDOEM D H o7 Z ENTFEREI NS, RERIBIYRKIEEEH TR SN, HEREORRFTHICS
CHRTEZI2EDS, BRLERICCORKICE TR EINZEEZILOND.

F—TU— K pitE. BESKEE., ¥1—LlL— N ZHEBEHREERK
Keywords: serpentinite, ultramafic rocks, cumulate, Mikame ultramafic body

@Japan Association of Mineralogical Sciences. -S2-05 -



S2-06 — M EE A B AR A2024 54 - B

"Element transport and magnetite decomposition during alteration of
the gabbroic vein in serpentinite body from the Bayankhongor
ophiolite, Mongolia"

*Nomin Tumurkhuu', Otgonbayar Dandar', Masaoki Uno', Manzshir Bayarbold', Atsushi
Okamoto'

1. Tohoku University

Hydration of mantle rocks is important for elucidating the dynamics of global water circulation, elemental
transport, and geological processes. The crust-mantle interface constitutes a significant geological
boundary where element transport occurs. However, research on the multi-stage hydration of mantle
rocks within this zone, particularly in the oceanic lithosphere (mid-ocean ridge), is still lacking. Therefore,
to understand element transport during the hydration of the crustal vein in the mantle at the crust-mantle
transition zone, we investigate the mantle-crust section preserved in the Bayankhongor ophiolite (BO;
mid-ocean ridge origin) Mongolia.The outcrop of the crust-mantle section (730 m in diameter) in the BO is
characterized by a brownish gabbroic body with a massive and sheared mantle body fully serpentinized.
Mantle rock samples mainly consist of lizardite in two forms: mesh core (Mg# = 0.95-0.98) with fine
magnetite (Mgt) and vein (Mg# = 0.94-0.98) with vein Mgt (<30 wm width), along with spinel (Mg# =
0.42-0.52 & Cr# = 0.46-0.48), and chlorite (Chl; Mg# = 0.87-0.96). The absence of brucite in the
serpentinites suggests infiltration of Si-rich fluids. Green veins (80-95 cm in width; it mainly consists of
clinopyroxene (Cpx; Mg# = 0.92) replaced by a mixture of Chl-serpentine (Srp) and cut by serpentine and
epidote (Ep) veins), along with white veins (15 cm in width; 40 cm long; it is mostly consisted of Ep and
Cpx with a minor amount of Chl) cut through the mantle rocks. Additionally, black veins ("2 cm in width; it
is composed of Chl patches (Mg# = 0.83-0.93) and Chl-Srp patches with clear cleavages and fine Ti-rich
minerals) intersect the serpentinite. The reaction zone ("3 mm) between host serpentinite and black vein
shows that Mgt disappeared and Mgt is replaced by Al-rich (1.1-6.9 wt%) Srp. Mass balance on black vein
(assuming protoliths: Cpx for Chl-Srp and plagioclase for Chl patch shows gain of Fe and Mg, and loss of
Si, Al, and Ca whereas that on the reaction zone shows loss of Fe and gain of Si, and Al. This implies that
Mg-rich fluid and chl formation cause Mgt disappearance and mobility of Fe, Si, and Al. Reaction zone and
mass balance result imply that local mobility of Si, Al, Fe, Mg, and Ca could occur at the crust-mantle
section in the oceanic lithosphere during multi-stage hydration.

Keywords: Element transport, Serpentine, Gabbroic vein
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Element transport and magnetite decomposition during alteration of gabbroic vein in serpentinite
body from the Bayankhongor ophiolite, Mongolia.

Nomin TUMURKHUU, Otgonbayar DANDAR, Masaoki UNO, Manzshir BAYARBOLD, Atsushi
OKAMOTO

Graduate School of Environmental Studies, Tohoku University

Hydration of mantle rocks is important for elucidating the dynamics of global water circulation, elemental
transport, and geological processes. The crust-mantle interface constitutes a significant geological boundary
where element transport occurs. However, research on the multi-stage hydration of mantle rocks within this
zone, particularly in the oceanic lithosphere (mid-ocean ridge), is still lacking. Therefore, to understand
element transport during the hydration of the crustal vein in the mantle at the crust-mantle transition zone,
we investigate the mantle-crust section preserved in the Bayankhongor ophiolite (BO; mid-ocean ridge
origin) Mongolia.

The outcrop of the crust-mantle section (~30 m in diameter) in the BO is characterized by a brownish
gabbroic body with a massive and sheared mantle body fully serpentinized. Mantle rock samples mainly
consist of lizardite in two forms: mesh core (Mg# = 0.95-0.98) with fine magnetite (Mgt) and vein (Mg# =
0.94-0.98) with vein Mgt (<30 pm width), along with spinel (Mg# = 0.42-0.52 & Cr# = 0.46-0.48), and
chlorite (Chl; Mg# = 0.87-0.96). The absence of brucite in the serpentinites suggests infiltration of Si-rich
fluids. Green veins (80-95 c¢m in width; it mainly consists of clinopyroxene (Cpx; Mg# = 0.92) replaced by
a mixture of Chl-serpentine (Srp) and cut by serpentine and epidote (Ep) veins), along with white veins
(~15 cm in width; ~40 cm long; it is mostly consisted of Ep and Cpx with a minor amount of Chl) cut
through the mantle rocks. Additionally, black veins (~2 cm in width; it is composed of Chl patches (Mg# =
0.83-0.93) and Chl-S1p patches with clear cleavages and fine Ti-rich minerals) intersect the serpentinite.

The reaction zone (~3 mm) between host serpentinite and black vein shows that Mgt disappeared and Mgt
is replaced by Al-rich (1.1-6.9 wt%) S1p. Mass balance on black vein (assuming protoliths: Cpx for Chl-
Stp and plagioclase for Chl patch shows gain of Fe and Mg, and loss of Si, Al, and Ca whereas that on the
reaction zone shows loss of Fe and gain of Si, and Al. This implies that Mg-rich fluid and chl formation
cause Mgt disappearance and mobility of Fe, Si, and Al. Reaction zone and mass balance result imply that
local mobility of Si, Al, Fe, Mg, and Ca could occur at the crust-mantle section in the oceanic lithosphere
during multi-stage hydration.
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SRETESONARN ZRAVWRRTERS B L BRI RTEBERD
RADRAFEELBR—BEHE7OER

Dissolution reprecipitation - re-equilibration process of feldspar in
heat source granite and supercritical geothermal reservoir using
borehole samples from Kakkonda granite

EHEE'. FH ER BB AL AVTATF FRT1 V. TR #HEY
*Masayoshi Hoshida', Masaoki Uno', Satoshi Matsuno', Astin Nurdiana', Noriyoshi Tsuchiyaz'1

1. /LK - RRERZE, 2. \FaE
1. Tohoku University, 2. National Institute of Technology, Hachinohe College

HBERSFTIRREDIK(i.e., >374C) 2 7B T 2 BERF WA EE X, EROMBAFTEEL YRR TS-10BEFER
WEEBRT VY vILEFOREROMBAERE L TRENMEDHDSNTWS, HBARRICEWT, TEBERED
WHEIRERT Y v IILOFHMEOLHICEETHZH. EHIHKISZOMERMEDORREIC L Y BERKEZHEL TR
FEREATIFRNSEYEIT S0, BHIBEIC) 7L LTEORFBEEZHET S IIRHETHD, £
T, BEREFAREBONMHABRELHMET 2-DIC. MHEBTHZ2hyT1 VT 2AORAREF~OERATREME A
WMEEL 7=, RFRORABEESTORIEREIZ700-900CTH D78, 380-580C DIERIEEDBERFIRETD
BEATREMEEEINTVWARYL, LTHRICK S E. KOBERFIRET(i.e,, 600°C, 200MPa) TDKEEERT
&, RAIXSHRETEEY %578 (Duanetal, 2021), HBESABBFFICISINARAKEENICEEL
TWBAEEMELNH D, AR TIE. 500CA2BAIEBEAINLEERNINEEEDAY T4 VI AHD
RNRAEHDVRABOEREZSHTL. SRMBRPICHSIFIZ2RMETCORGOHLEBR E RABETOEA TR
MEA&MREE L 7,

EFEAESEOSEAMBMEART T 1 —IL RE Lz, WD-TaDHEIL, FE2,860-3,729mik 5B
DERBAIEEETH Y (Uchida et al,, 1998). ZEE3,500mT500C A B2 5 BEDIEEEAEEIL TV
(Ikeuchi et al., 1998),

RHEE A H380-580C DEIHE & HE SN B EE2,895-3,725m 524H Y TIL &2V, RAEDHEMR%
EPMATHEL:, RAEI’IBHRELEREEZHET 21D, RRAEAVRADRT7DEKE=EFT40EDRA
BEEHSER Lz, AT, 2,895-3,685mM5134H Y FILEY, KEFROAV XA —49—EHWTHY T VY
2 DOMABEEBE L7

BABEEFROBROER. RIRALHYRAGOHRIE. ZhENH100-400um,. 50-400 u
miZofc, HHEEEOREBHEIE. N RARNFLAENMEENICEHERLTH Y., T0umKBOERLZE
Bonrk, £, fRAEFEZOH LI LEEMCaICEOHEMRTEIE A 5~ L (XAn=0.46-0.85), Y LlENallE
#(XAn=0.02-0.39), A7 &Y ADEICIFY v—TREANR SNh, WRNIC. FHEEETELYRER
BOERIEIRSNT. RRAOHEKRTFEEIT DT HTH > 72(XAn=0.05-0.50),

KEBROY A —4—DFER., HHEES. FHEESICEVT, 0.001-10umOMALNEHII . ZORE
DEHE EBEREIEFNEFNS.92+1.18, 5.57+1.27vol% TH > 7=,

NallBORRAD) LE, ZOBETZHIVRAD) LOEKEFNFN 463AE L. RRATD
AlbiteFt 4% (XAb = Na/(Na+K+Ca))l&. FEE2,895mH* 53,725mICH F T0.72-0.92mol%h 5
0.61-0.70mol% I RIEBNTIEA L=, £/, 71 RAHFDOrthoclasei s (XOr = K/(Na+K+Ca))l&. RE
2,895mMH 53,725mICHMF T0.88-0.93mol%h* 50.81-0.86mol % IC RIEHIITH A L 7=

Powell & Powell (1977)DRFABEET L. FE2,985mT362-439C, FEE3,725mT513-614CDEEE
E#aRL. 380-580COBEAZFUHET CHh—F—7OY MNEICK > THEShEREEEIOGEWVER %287,

HHTEEEDOA Y RAICIE. umRAT—ILOEEAZHE S5hiz, MAT. AVRAIKEITZIREREODT
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MO LICHNTTOEBREIIE. 75T aT7LTRAELS Y y—TRIERARONZ, Ih5DEBIZ. RRA
DY) LWAEBLEL. TOEIZIHN)RAEEEBRAREIRIELTAYREREBICERETH LIZZ &5
BLTW3, BKEEICLZ2RAEDEROEMRIE. 600CTHORABBRERTEUZEROEREEBENTH
% (Nurdiana et al., 2023), —A T, FHAEEEATIEIH Y RERNBOEEA LW &, RNRADHEKRTE
BEEbIMALARShABWZ &S, BFILEUC K Y BFEEICELATBEELH 5,

AV T4 VI AROREBRAICAL T, RIGHEBCEEFRADORMBHLMEKEL. REREGTAOBERERE
MHFBEDELMEIZ, BEDRIEE380-580C TORAEDAMBELRICE 2BEREIXEFRILEICKS
BIEEEBTIERT S, LEN 2T, Ay T4 VI RAORBEES~ADERICK Y., BEFRMATEBICH T
PRADBERILEEZTHMATCE DI ENHELNMIR ST,

F—U—F:RA. RAELEE. BRFORTER. ARELR. BYE

Keywords: Feldspar, Feldspar thermometer, Supercritical geothermal reservoir, Dissolution
reprecipitation, Re-equilibration
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“cleavable olivine” DEXHA

Formation mechanism of "cleavable olivine"

REE—A B M il Bt

*Jun-ichi ANDO"?, Naotaka Tomioka®?, Hirokazu Maekawa*

1. KBRS - I ET, 2. [REKZ - HiPeR. 3.JAMSTEC - X I 7. 4. KIRAII K%
1. Hiroshima Univ., 2. Hiroshima Univ., HiPeR, 3. JAMSTEC, 4. Osaka Metropolitan Univ.

TeiUab L 2 BIEEMAKIC IZcleavable olivine E SN B BN KEZL 4 ) EVHEET 561 H
%, BAERNTIE. #ELEFEABEHEEREZIICOHNI0DEEKPTHIEINLTWS, BELYEVIRE
htitﬁﬁ%@ EEA RS WS, cleavable olivinel&(100), (010). (00N ICEFTICHKET 2RI BEEICED
Sh. BRPICIKIERAD—RETHZT7VFIAT514 HEET %, cleavable olivineDER DA L. BED
E*Fﬂ@ﬁ/ﬁittiﬁﬁé EEZONZEH, BREEXALT “WR” EMENRTWS (48)Il. 1981 ; Nozaka
and Ito, 2011) , cleavable ollvmewﬁilwﬁﬂﬂti\ TUFIAT4 MeEDERBRE T RbhEBIEREMEEA
DEXKELBREEZESHICL, ZLTBEEMEAERDOLERDT I NIV REEZIDZIATEELREEZILN
%, AfftRidcleavable olivineD A % MHEMDF v+ /4 )V E—2 a3 VICK > THLNMITHZ A2 BH
& L7,

AWwsERHE, <) 7 FrRiEldbER0BEH#HIC A > TEHT 2 FHiEILA SIRELL 2ieita b A FZHEE
EME (7414 K) THD, ZOF 414 MEERT 24 ) EVIE. cleavable olivinelb B A TW 3, HHHHE
BOBRIZEIC. 1) RAEMEE. 2) SEM, 4) SEM-EBSD. 5) TEMAZRL, 6) T3 VONDIIC & BiEiK
GEHMDOEE ST 7=,

BRDIER. cleavable olivineld A TORMAEE T2 &AL ER >, 1) T4 N EEXRT DAY
EViCiE, [100]{0k}D ¥ RY RICEK > TS NGBV R FEREEA RD SN, £, 7Y EVICE

(100) ICFEATARRENE O (= BiEFRAR) PRETZ, 2O &b, ) EVIEX[T00[{0KIDT Y F
ICEKBEMI ) —TICE > TEMUER LI &N D, 2) EEIE. (100)ICFETICRE L BERARLEIC
FERINTWE I &ML, BRERNRILEMADOEINICE > THEKRINE O, ERLADFETE EHFEDOFKILE
KERTZIEDDD D, 3)HAPICIFTYFISM4 MARELTEY., ZOO0NEFRA MDA EVD
(100)I& h ARG F> v LARRERICHZ, TOBMEOEFRIIBAETIEARLS, AYEVHARLZICTYFIS1 MC
ZELTW3, 4) HEFOT7VFIAT74 MUAIC, 7VEVORRICE T FIAZ4 M) F—54 D&
HLTWS, £/, FIRICIEITTRYA M, ALY A NORBEHIERTE 1z, TADLEERERIE ZEREDIEHX
BEEREZITTWE I ENELMNER STz, EEBLAZT) ~3) OFHIL. MELESERABEHESEKFH
53REY L 7=cleavable olivine CHHRT 2T &N TE T,

PHAEROBRERL 5E 2 5N 5 EMIELLDCcleavable olivineDEBHBRRIZLL T TH S, 1) £~ ML
T. 71 M EERT 24D EVH[100[{0kITARY RICKBEA V) —TICE > TEMRER L, ZOHK
R, BFERERILFER SN, DD(100)ICETRE LICERMAHAES L BEERARITER SNz, 2) Bl
REERT DEAISH > TKIEE (US4 FHE) L. BERNRLEICT7YFI54 MY&E L, Thick
YERIER SN, TDH%, 3) KFRICTVYFISA M UTF—FA R e, TNEITRIA N, ALYA
MA@ L7,

KIFFR TIE. cleavable olivineD A IZFR#ERFLRITA D KOILEL (/31 THE) &R T, — K8
I, AVEYDOT7YFIA514 MEIZKRIANSHEITT S, TRabE, 7YFI514 MUMMMEBUIC L 2K T
Hd, HBRTIE, BEKONS TIEBHPEELIOME WD ZE&EFERLEZL,

BIFCER : 48)I (1981) BRILMILKRF S5, 76, 61-67. Nozaka and Ito (2011) Journal of Mineralogical
and Petrological Sciences, 106, 36-50.
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F—7— K : cleavable olivine. F#ERAIR. /31 THEL
Keywords: cleavable olivine, Subgrain boundary, Pipe diffusion
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BERKROFGEHNF LA=Z—RETO LA S UORERFEMERICAITZE
BREVAT 50

Experimental study to elucidate sulfide chimney development process
and power generation characteristics in submarine hydrothermal
systems

FHEBEAE. BAK. A NITVRVIL SV BIE EW, ik &R
*Kentaro Toda', Atsushi Okamoto', Dandar Otgonbayar1, Misaki Takahashi', Yoshinori Sato'

1. REX - BRERIERZ

1. Tohoku Univ. Environmental Sci

BERKERAISGESESLEDEBERICOT L. /Y PEERICHE T 2MECHERL EDTRESOE
KEBKEDREBICEURILIEYD SMRZFLAZ—IROBENETKT %, BKIFHS-ZEFICEHETHT
HBDICR L TBKIIBENTHY., MEOREETEMEN’RENE QY REBRADETFHRIGE TNICHD
2K/ SBKDOBIL/ BTTRIGHRE 5 2 & HNRE XN /=(Yamamoto et.al, 2018), F/=F L=—FLTIXEME
HELNRO SN, KD SBRAMME SN IEFAKBAOBIRVEEELIIS AT ALANDI R F— g%
B AREEATEIN, OVWTEHBRKEBERAICS IT2RERARDPAGOEBFR COBRBEEMOREICAS L
& DIREEANIRIE X M7= (Yamamoto et.al, 2018), FA=— AT LM IZ L ERXFEEEBTT 2 2 & A4
S5hTWVW3H, BK-BKEADREARE LEFRORERFEDOT Y F U IICE > TRILETEMEICEKT 2 E
SHRTUIPvILDELD B eRESIN, FICERFLEDONERIL B L THERIhEALNS
RIAILC ASRILD OB 5 B EEB TIIBRANDEFHRGICEALBREENNEL D> B2 EPREETN. 20O
ZEDLFLZ—DREIHIBEELCICHAVABHRICLZ2EBREEKNELZTRENREBINZ, AHR
Tl THMEIMEMRIGZERERTHBR LZNICHED FLAZ—DOREMRELEZRIIT S I ZBHMNE LT
KEAEREZER L, FLZ—DEKIN T 2B EAIE & FEHEkEE. HEASEICHIN A TRIFREATE & EERELD 5 74
ZFL=—H YT EHEYE L TEBEKERISESEZKAEREZITV., MIELMOBREBOBREEE
ICERMDLBRS L UVBREENDREEIT o/, TDLET, FAZ—DWRILIAYDOBRRISIBEEDHKEIR
RICEZDHEICOVTHRE L,  =BREHE200,250,300C THRINEKETH Y. BENaCI(1M) % N
L7z, RIGEE%Z128E(2880FM) & L /=R Tld. BIFREASL A ERELICFe2+, Cu2+4 F Y A BT IKBRED
RIGTIEHERIYRMEICCu2SE CuSOE TR DMEAZEILT 2Cu-SROTILYIDWENK I N, /5
ICHSAIL A HEY & LGB ICITERYPICERI S EN BB S N-, REIAEL. Hindh = BREMIC
AWESBE T IERESN ZNZNI0M. 4ifTE REET LA, —A. BEIEZHEIICAVWTCu2+1 4>
EBLIKBREDRIGTIE. ﬁfﬂ%ﬂf\‘f‘naa CBRNEL. ENRILMD. FKEICIECu2S, %ﬂlj\]ﬁ[it:tiﬁfﬂﬂt
RIEMICEL LTee TORIGICEY ., FHAILZEIETEIR4MET L TWS, HEYMRALILDEHRT 515
&, BRAE L TAHERIC2 /Rﬁfﬁ%?b"cé?éd)ti\ MEBELZBEELERBEZAIGS. A& PEFEEDIR
R, BEMEMTZEZIC/BLTEY., FEEBMICHED RIBFRISDICKDBREEZ 5N D, HERILHER
NDERYDEAIZ. FeECuDILERT Y v IVARERMLTWEEEZ O5ND, KEARBRDERMICDOW
'Cﬂﬁkﬁaﬁ%l/t&%%ﬁﬁb\’(t Ry JRESIMV/KIZAEL, T—Ry VRBMO_FLEEEMHDETRS

BEMROREMBEERI/NT—T 709 —PFaEHE L, AIELY FLZ—DEEEMILY TH 5958
ﬁJTfo“iﬁﬁZ%'C‘%éCu SRMIEMICE > TEMEINZ ZETHRAI1006F—9 —TCHLETZEVIERIELN
oo KBEBROBEREZMAETDE., FLA-—REEERZBRICST2RRBENRETOELRICOVWTUT
DRBINEZOND, £ FLZ—DORENIRERRE TIERNIEEI AR EN SR Z2EEMEIE < ERERDS VER
DOERINZT-OEFORENIIXZ CHIREN, DO FROBILILIICHDZEELARIN NS W =HE
CaRAEENENSI WV, —ATHRERPERMETIIEEHOZ VIR PR - MY OBELRENMEEE M
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DAL EICHR S NEFIRIUBEL YT < AY, SEELDOLDICEFOBEIC T+ BBREENNFKIR
T3, TORERFLZ—BTERDIEL., BEENDODIRILF—HEHEHIEL D %, Yamamoto, M., Nakamura,
R., & Takai, K. 2018, ChemElectroChem, Deep-sea hydrothermal fields as natural power plants. 5(16),
2162-2166.

#—7— K : Hydrothermal Chimney
Keywords: Hydrothermal Chimney
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NS VEORBEL : RASEMN T KBRERERICLZ T TO—F

Carbonation of Mantle Peridotite: An Approach From Fluid Inclusion
Analysis and Hydrothermal Experiments

A& BE
*Tatsuhiko KAWAMOTO'

1. B RFEZ KR 2R
1. Shizuoka University

NV TV ERDORBIBIHRYOERE L TIE, SHUEH ORBIGHR & feia AR\ REBIEOEBICEENS
2O H B, Ihbld, WIThEF T 1 H—FRxA4 FEBEENRTWS, TNET, UTFICORZ A7 4 h—R
XA MHRORBRIBICIEKN SRS RASEDZRH. MELTEL, (1) BERLKNBETERINLESN
2AR—VATAFTA FDREICADREER. (2) BERLEKXBECERSINLETIATIVTADS
747474 DS ICABRBIERE REEEEE. (3) FEY ) 7T BEORERAURDHILY A
b (4) BRRO=BIIFEDYY MLD oy VRROEHERDREBIER. Z0ER., (1) OF~v—rF
74754 hDIEHEDRBORICEKORESENEHR LML, KBEFOREISEMICEINZIE
KIFBK, TFZBRKEVEDPLBEWMERETH 7. (1) DAY—VF T4 F 54 bDeiEHRICHEEK
DRESEMEREOANY A MIRE W BETICIE, BETTERSI N EEASMRICEKICUIBERE ZFOR
REBENHEET D, 2FWU. (1) & (2) KROSNDBFEOTOERFEATTESZ 74 A—HRRA MC
(EBKICEIZIBKABESELTEY. (3) & (4) TRLHNDVVYRT7zT7—MEHFRAEIY Y MLD Ty IICH
BIKICUBEREZR ORBENMFEATNTVWDE I L 2T,

TV MUVAEK - CRIERFDRARKEDORIGEBRT 27010, RASENMORITELITL CHEST
RTKBRAMERET>TWD, ERERIE. EWEBEEHICEVWTYIILINARE YT 1Y A MHHE
L. ZDZIVITRBFEFHTRET D EEALVWEEEDNEDRWV, &, FTHLBYWHEAEDEEZRETES
&. Perple X7 & DEAFEEE T E %Ca0-MgO-Si0,-H,0-CO, R TORFHRE & L L T, MR EFZD
BREENREICHISA2HELEMRTES, . LD (2) ATILTRAOT ZME TR, ST, 7
YTAATA M ANYA MERTRYA MDREFETZ (KBHN. HRF) . CaO-Mg0O-Si0,-H,0-CO,D
RTORAFEETIE, 0.1GPaTIE, FADCO,/(H,0+CO,)EILLLIZ0.03LL T, REIX360CUTTH
%, 0.5GPafZ&. CO,/(H,0+CO,)EILthIZ0.002LLF, BEIF340CUTLHETE S, LI, TDEA
HOFAEBEYOHELERENSKDONDBEENREE. TNODREN—HT 2HIERT ZIC
£2T. YV MVORBIBILORMN & VIFHEICEBZTE 3 LHFY 5.

F—U— R RGESEY. U, BK ZBRIERE. <V L

Keywords: fluid inclusions, serpentinite, seawater, carbon dioxide, mantle
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Rheological evolution of olivine during formation of the mantle
lithosphere

SEAR A B R4 BB &S
*Katsuyoshi MICHIBAYASHI"?, Takeo Okuwaki', Itsuki Natsume®

1. BHERE - RRIREZE. 2. BFMREREEE,. 3. MRIIRIIEGOE - HIKIEYE
1. Nagoya University, 2. JAMSTEC, 3. Kanagawa Prefectural Museum of Natural History

2016 M 52018FICH I TERESI M- ERRELIEHIEHE(COP) A~ — Vil 7Oy = 7 b
(OmanDP)lZ, #~—YEEICEHT DSamaild 7 1 #5414 bWadi Taying&ICft L T EE#RR~~< > MLt
Vo av~F T4 AT NEKREBE TENETN300m~400miBHIT B Z EicHRI LY, AR TIE, <
YRMLESIY a3 vERHILEZBAY A4 DS BEBASA 7 DS EEI I TRRANMRET D2 H Y S VAEDESRA
777Uy ZICEBERLICTEIEABME L,

BASAD 7 DA IFIIEL LE=NILYN—T v A4 N THERESNhZ" S, TR0EEmiEhry>S VA B
1A, BRER, AEXILTHD, ZRIBME L Tleith, fEkih. ARA. KEBIELMIBERI N, K
T, BASAT 7 A SIEIELEN TS &L U RPEVESH S EAAN AL, EAAEY O 7 OFEH
ICDOWTEEAANRIDE FITICRD LD ICER Lz, BHESR OIYEE #E&FMIFSEM-EBSDA WL T
PHlL7. ZL T, EBSDRY 7HEICLTIV ML 7TV Y I THBZ AV S VADERAL I 7 T) v Y
%= RN L 7=,

BRELT, EHISETLAEBASAITDAY S VEOHMBMERIEEICR—7 075X MREBTH
Y, FE—< > MVEBREIFIFETAEEBEERT I ENEALIER >, SHICHY S VADIERAAL
777Uy ok, BROTE/RTITIY MUICBBMEBA~AGY 4 T ITIARL<, Samailld 714 454
N D H BRI B D MBI 55 (S BABVE A~D Y A TD T 7 7)) w IR OIT S 2 &b o7, L
ML, BA3A O71F. ERE~Y Y NMUVOMEAMERE BAEkIC, H3%-v > MUERICETRKELEEBEEZRFLE
RETEEBAOR—T7 407X MREBICELLLTWVWS ZEDS, BABADATICREINTWEZHY SV
ADERAMT7 7 7y o8, EBEISBRLIERICARY, YRRV RT7zT7ELTEBETZETOE
BT Y MVEROBRTEL LT ERET 5,

[1] Kelemen, P. B. et al., 2020a. Methods and explanatory notes. /In Kelemen, P. B. et al., Proceedings of
the Oman Drilling Project. College Station, TX (International Ocean Discovery Program).
https://doi.org/OmanDP.proc.2020

[2] Kelemen, P. B. et al., 2020b. Site BA3. In Kelemen, P. B. et al., Proceedings of the Oman Drilling
Project: College Station, TX (International Ocean Discovery Program).
https://doi.org/OmanDP.proc.117.2020

[3] Kelemen, P. B. et al., 2021. Jour. Geophys. Res.: Solid Earth, 126, e2021JB022729.

[4] Ismail, W. B., Mainprice, D., 1998. Tectonophysics, 296, 145-157.

[5] Dijkstra, A. et al., 2002. Jour. Geophys. Res., 107, 2270.

[6] Michibayashi, K. and Mainprice, D., 2004. Jour. Petrol., 45, 405-414.

[7] Tommasi, A., Vauchez, A., 2015. Tectonophysics, 661, 11-37.

[8] Michibayashi, K. et al., 2016. Earth Planet. Sci. Lett., 443, 70-80.

[9] Michibayashi, K. et al., 2006. Earth Planet. Sci. Lett., 244, 695-708.
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Three-dimensional location analysis on acoustic emissions and faults
in olivine under pressure-temperature conditions of subducting slabs

AR BB B EAL i EARRS. BA R B% AN 45 A M2
*Tomohiro OHUCHI1, Masato Hoshino?, Kentaro Uesugiz, Satoshi Okumura®, Yuji Higoz,
Noriyoshi Tsujino?, Sho Kakizawa®

1. BB K% - GRC, 2.JASRI. 3.FJtK - [RiE
1. GRC, Ehime Univ., 2. JASRI, 3. Tohoku Univ Sci.

ARG TL— MNADRI40 kmEGRETDRZ TAME (BERRCERME) OREA DI LIE, KE
AREQRICBENTWVWS, HETICS T 250OHRIERE L [ERA>HEDFRYZHTIHEICOHFIRDS
BEDD] TEERKYT BGCoetzeBEICTHEINDG, KDYV RT7z 7Y MVOEISADERITEHL
10.3GPafZE TH 57D, HEMNT1GPall L& LB~ Y MLLURTIIMEMRIRCERIRY XR#ETH S
BIICEIHIDET, ERICITEAFAD RS TREITIEHENER L TWDE, TOLI RIS Ry U R &5
T2, SKIEYMOIRKDRICE S TBRAKFRRE] 7/ (Raleigh & Paterson, 1965) ¥ T&B#E] €
FJU (Green & Burnley, 1989) . T[MBAFRZRE] ET /) (Kelemen & Hirth, 2007) %D, BERETICHE
BOERZDRMMERESINTE L, INOHDRMERIET 2 & ZBMNE LEERIMBSCRINTETS
Y, FICZDI0ETR., SEREETICS T2 —HEMARE KA “20BHE FRUOT7I—RXTv 9 - I
Ty av (AE) BIEEEHAEDE-EERFE (Schubneletal, 2013) MfTbha LI iICRRY., K

. E. AEREHEEOEBZEEDESTEMAREE o7z, LML, IRIEMNETTE91 LRT—ILISFEA
THDZEPHIBORELEITRYBEDISHETOY A ART—ILIZI YRBEBEAMATHBZ & (il ZI1X0kazaki &
Katayama, 2015) ZHIRT 3 &, MK “ZOHHAR" ICL > THIRORBREISEZ DIXAEZ TIE AW, fi
ZIE. BTESPring-8MBLO4B1ICHEZR I N T WS CCDMH 23 & 60keVDEBXIRDMA G HE TIE, ZiH71A
BICWHA D204 YT 14 —D22RITXIREIT/NY — > 5182 DIC300MEREDEXEEEZET 5,

Z ZTAMETIE, SPring-8MBLOSXUE —L A VIZ/NEID-DIARMEHEBRUVY VY FL—>3a VLR
D2RTTHEBEMREEE (WidePix 5x5. Advacam#t®l) %X LHE LEEXEREREZE L. A5 TRXREBDERE
EHZMHET (500—900°C, 2—3 GPa) ILBIF Y SV ASERED—#HERAREIT o7, MAG-6EIINE
AR CERET7YEILEHTmm) #FBAL. SRO—#HERIZ—EDD-ramA O— IV EEICTIT>%, BT
FNF=T T2 L —Y—KBEHISHEBRINZEVIE—L (8100keV) ZFHEHCAG L. 2RFTXHROIF/S
Y=V RUOZIAVZI7ERBICRE TSI EICLY (BAFBEIEIVWINE0.47) . BAROBZIEHRUE
HRAIE L, 2BB7 YEILOEBICIFEEDOEERTFZ YT, ZhEThOEERFICTARIOKRE S
NBAEEBIE Lz, AERT (PKR) OWMERZILY. AEOERMEERE L, BUNGEBRICHKELZMED
EEDHIRREIL. SPring-8MBL20B2ICTXIEY A VO NEV T 74 —E2HAWVWTEHREL,

WENDERBETE. 2CGPa%BA P ERNICTHERIEEZ., ZORIC “ENMID” EEMDREIE ZHICH
DAEREN B L 7. BUEEAL W EHTZ2THSD. SEMDE00—900C Tld & W% < DAEAFEE L 72
—AT (HEHRERE) . EEAOAEREHHITIERAIOEEEEICEEE 27, ENM0%EEA 2EEHET
& ISH—EICTERENT.5-2FE R IZHIEARE. ZNICEDE TAEDREHENEL (ZLLDIFATIE
7)) L, < DBAETIE. BILRICHBIRYDPEE 2, EN10%KRBOEFAE TIFAEERIZLLEN S
VEHLIZHBMLTWE—AT, EN10%%BAZEHHERITIE. AEBRIZV SR —%HRT 2EALIRS
N, XA 270METS 74 =R TEHRLIEZMBEAEDERALHICIE. HEREREOHEBERARIH>LEHED
D, ZITIIRVAEEBREZLL RO, AFDZEIE, YILvZo L) EVZiERIEK (Wangetal,
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2017) THEHRESNTH Y., BIBERRUVIARY OFERE L THRET IAELH D —A T, B & IFEERIC
RETBZAELFEETZEWVWIZEAEERKRLTWBONE LA,

F—U—R:AVSVA TA—RT14v7 - -ITIviav, fE. WEXHE
Keywords: Olivine, Acoustic emission, Fault, Intermediate earthquake
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In-situ observation of grain growth and fluid movement using camphor
as a rock analogue

“EE
*Junichi Fukuda'

1. KERAIIKRE - 32 - ik
1. Dept. Geos. Osaka Metrop. Univ.

P Y MULICBVWTHRRIERPRINICES 5. ARRIFARAZENIE2EELHEETHS. L
LHEKAERIC & 1T 2 RBDHRRIE, BRIMEEAREZRAVWEZERRMISETRBINTWEEY, AFE, @A
FEDNTTHEBRRBREEINRONZBAFTHZ (PIAIETARESEFICOVWTORMEKEIRE L TFukuda et al.
2019) . FIRKRZEERTIE, ZOLIBRATORVEEAZLEZIMEIETITD. TORLOHIC, RAFHELY

EREEREFTTEREZITIILT, BREEAIOHBARECERLNERERS2. COLHIAERTHE, &
BEERRBREELZRAVT, @BV vy MCHALAHNEERE— X 2RREBICEENSIYEBL, FES
NEHREREBERIZIENFEAETHS. LD 2T, EROMKNETORKRITERRL S, ER
ICBWTHRN L E LT IEBABRTZZEIETERN., 51T, HIKRWICIEREN IR R L REas
Me L THRICEBNICEET . ZOLDRREFITHRRICE > TRIH:TIEELIONS.

UEDERDT, AXARTIIEAEBYMETHIEMZAVT, RMRRZOFHEERE, RIEMEELT
I8/ —=)VENAT-AKORBRETo7. RBRFIEE LT, ASKICHEMgDERNDA, £IEZIICH+u
DT/ —ILEMATTYDRLEZ. ZDE, U5 mgDHBERSA RASRICEY ML, EEHISBIDR
FARASRERLA T2, LEBORSA4 RAZZREMYBRVWEE, BAREZREAEMETCHREST L, T3
FIR10 umbD SR 2BWELAEMESERIN RSN, ZRIZTEABBLUT TH 7. T4/ —ILEMA-ERE
Bhd, T4/ =L HEE»E LT, ERAREEBRARICRESENE LTRESNhTWVWS. 20L&

I2, BIHOHDRBEER+TY / —ILBEROZTNETN AR BN DRABEME T CEEEZIRT T 5 I & THK
RBREZHRL..

RROFER, BNOADOFERTIE, EBRRRIAEZZ2HFHIERIN, 2EHEREECEHAEI10 u
MM 540 um~EZEE L. ZDfERIZFukuda (2024) THRE LK. BN+ / —IILRBTIE, EIKOE
BRRRICINAT, ROSEDREDOEFH IR INZ () . 1. AEOFRERLIIEEL, KERFEKE
7% (FHBdDCombination) . 2. T IFEMRIFRICH o 7=RAED, #_LEEEL_JZ6*15‘?1%’5?)]&\_1#91*1??]%
ICHREIL, RAEaa®WeE3d (Leftbehind) . 3. TAIEHREEEYMTH > =R ARZENIC L SEEDRIR
ICERY3IAEN B (Incorporationinto GB) . %D 1 IFHARDKERTHSS. 2&£3 O)Eb\ti/;uu1$@ﬁ¢@®{$$$
EETNEFRBETELRBEOHNAROFRICEBRIHZEEZILNDG. ThADLE, 1 DREDOEEICE Y REDE
BAMEMNT %, FREBAHRRICHEVW—DONFOFEBRBMEIEHDIICEY, REOEBESHADOKREE oh
2R E, REOEBERNAOEBETHNIEINRE S.

RIC, B+ TIT8 / — VRN ERERICEWT, EREABRFEEROHKBEZOREOIHEZRELL. ZD
R, RARTOEKICKY, FEORKBEHICE~ OREDOEHEBE (EERIGAETR) (31BN 354, 241
BEEH Y OREOEITED L. LI, BAEBGERHZY ORAOKREBIIERIIECTRIESATW

EEORRICEWTH, AIRRICHED 2O LD BREOEENREIND,

Fukuda J., Raimbourg H., Shimizu I., Neufeld K., Sttnitz H. (2019) Experimental grain growth of quartz
aggregates under wet conditions and its application to deformation in nature. Solid Earth, Vol. 10, pp.
621-636

Fukuda J. (2024) Grain growth of camphor as a rock analogue: microstructural development and grain
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growth law. Journal of Mineralogical and Petrological Sciences. Vol. 119:010

Keywords: Rock analogue, Camphor, Grain growth, Fluid
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Mantle carbonation through seawater penetration along the outer-rise
faults

Bl ARR', REIE BEER, FA BH°
*lkuo KATAYAMA', Keishi Okazaki', Atsushi Okamoto?

1. EBXRFE, 2. ”RILKE

1. Hiroshima University, 2. Tohoku University

IHFEDOHIKMIBERAICK > TEEMED T L — NI NEIA 2709 —F 4 ZEBAWIC, BANT Y ML
FTRBELTWBIMIHZCBESINT WS, AX—VREDT T4 454 NEEXRTIE, REKEAVYSY
BICLDIRRIEBNELERINTVWBEIEND, TV MULICETEBKNEETZOTHNIE, FL—FMAT
IFEEE LIS A RBIELBREE TWAHEEIEV. —AT, ¥V MLORIEL S RBIELIZES S
EREEABETIEIAAICEL D, WEREELIINASTY ML TORBIEDEIAPETELHEETE
EIEHLV, ZITERMETIE, BARHEEEATZIET, ¥V MLADRBIELEFHHT 2 FE55%
L, ThEBEBETY MITOMEREEDETICERT 2L T, YV MLhOKRBIEL ML, Bh%
FTETIE, RE100CH LU ESN200MPadDEMET, RENAITIATEBKEAY S VADFERARN S, K&
AL AEZC S EBORERMMHEOESA5E Lz, KEARLMEWGEEIE, BIAY TIL—H41 MDRE
THZHIZDICTL, KEAIPELL LB EXTxY M MREL, TOIEIEZZERICH D, BEHEHOMER
FEIBMTHE-0, TNODMYDOHEAEDLENSEADMEREEEZE Lz, ¥/ 21 MMIiA
SUMEREEINRWN D, KEALIMER 2 EMERREIFPPELS AZMERICH D, SLHMDELIFKER
tbick 2728, EREREDERAGBRISKBIEDCDELXREL 21K, KEALEHWT Z2LENHZ, £
TARRTIE, BEAWVISHRENS ER L AN SRBIBIEIREEZZEEBEL, LBEHNEVKERL
(W/R=500) ZREL, ¥~ NI TOREBETHIORBIEDEIGEZHE LTz, ZTOHKR, LBV MLD
HMEREEND, TV MUIF20%IFEEMEELTEY, ZThEeEABFICI%IIEDRBEENMRBETVWEZE
NFEIND, BE, TOBOEAGTDRAEEIF400ppmIBETH D, COFEEWMHRFDTII—F14 X
RIBOMEREREREICHERAT 2L, YV MNULTODRFETZ Ty 7 RET15Mt/yr&RY, SEFHFRICK BRFR7
Sy RIFIFECEHT B, LHL, SEDORBEEYVIEIKEALEREL TWE-HORERBREEEH, TOH
U AEEIFTMINIEVNVDOIDSEDEBETH 5,

F—7— K RERBR, KEEL vV b
Keywords: Carbon cycle, Carbonation, Mantle
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Understanding and application of spherical concretions: A new
durable sealing material learnt from nature

*HE E—
*Hidekazu Yoshida'

1. ZEHEXRE
1. Nagoya University

kKRB TOMK (AA1L) EFRPLERIEERIE. MERRICHED TROBE - BEICL2EDTHS, Z
DEOIBYE/RTOLRIE,. BARAATIEIBBLZHRIETH D, —H. ANFEEBICHEIEROHEEYPIV
J— NERICHED R - MEOBERIZFHFEISELS, ZORENF v v THCO,IK L 2 BB PHAEREY O
BRAEE WS, CNETIKEAL T AN > HMHREETORKEZBEHAELIE VS, ZOREICHLT
BIDDAEELTEDLONTWVWEDA, COMTAE (CCS: Carbon Dioxide Capture and Storage) X
SHEREVMOTAS (B &V TRIEOFERTH %,

MTRELZFAT 2RADEAE, PR EE10°FELU LS DEER S —ILTOCO,DIrE L EEM DR
BARDOOLNDZEICHD, ZTDEHICIE. MERROBLVWHRICEE (BE) $§250TIERL., BB
MINRDRIICE > TRF SN T M TRIBEICZERZ ADNRMMN DBEMICERENTHZ EWVWIEZIC
HEDOWTW3 (OECD/NEA, 2021) , LD L& 5, CO;PM%'T@%%%%i@T‘Ci@% - fREEd 27=0IC
& A=YV IHPHAILL. b RILDREBETHY ., WE - FBRILRSERWHICEINLD Tv] %18
AN =) V0T B ENFTARERD, —AT, ZOLIREBEANS —Y VM (M) 2HRRF 4 &
BLTWARW, BE IEMICAVWLNZEA Y NEERETDIIVFVIRMICEVWTH, EAZOAL
OLAFVDBEEICHEVHBEEULEIELELRVWEEZEZIONATWS, CORBEERTDICIE. V-V T
e LTRBICE>THTREBICBEVWTEREICEELIET 2FRM (@) 2AVWSLAARL, ZOERDD
. EBLEO OV —2a v ThHB,

Ay Y)—2avilid, EICCa, Si,Fea XY NDEHDETDHEDHNH B, &< ICCaCOEZERD &
$3aAv0)—Yavid, RERFAMMEAEZAET 2R ERDLICHMONEMRMTHY ., A— LA X
THHERETERIND Z DAL ELR o7 (Yoshida et al.,, 2015, 2018, 2020) , Z DK - BE
& BERUEBYSOEYEED SILE - MBS 2 EHRBEROKB EBKIFOHINLD D LA AV EDBE
M- SEBRRIGICED. ALY A FORELE - BRY—) U JIC& D, ZORR. BEAEULEORIAIC
EoTEYB/MN IV V) =2 aVvhIlRESIN, BUL - BETEIER<ERT S,

ZORFMEEIGAL. BEEZIERGEAINIAY V) —vaviH ‘v o) —varyo—REEFHRI Y
v — N : 555868895085 ; 71641195 ; 7215762%) %MK L. COAVY—RIZ&L3Y—) VI Eit
A, BEARFOATHEEBOREFHEBHRT Y 9 — (ALEEIRER) O T350 mTiTo>7%, ZDHE
R, MURIVEHICHE D SBORKIEESE (BEIBE%EE : EDZ)OBKEHDN, $ET2~3A4A—4—LLEET
L. ABEEIFIERLANILOBEKEICHESIN, I5IC. FERBRPICMSAOETRMENRE L, BKME
N—BEFLAEICEEDLLT., ey BRICIITOESEKEIC) A/8) — L7 (Yoshidaetal,2024) , D&
IRI—=YVIPMRIF. WBLDEF TR, BRAPDENETPEBRERTE R E DKRREKAL D IEKEHR
¥, BEMNXILOBERICAVWONZ VST MIMTORBRE LT, I SICIECCSYHHABEADEANS —)
VIEBRETEZEDTH S,

CaCO,(hILHT A MiF, BARICBEICHFEL, ERN’EL A DIYINICERETH D, EMWLAZIT
AVIY—2avDEEIR. TOIEEREICEE->TVWS, ZOLIRARRREZERL, HAANCERSE
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3T, HEEERN T TO—FAEEN ODRARH D E & HIC, HEZ - IYF - HEYE - HERYERL S
ICEET 2ITEZNHFEOHEN,. EEL TCVWIRALT 2RIEMEOHERICAIT TS SICEZNDOMRMEZ L
EZ 5,

X#ikYoshida et al. (2015) Scientific Reports; Yoshida et al. (2018) Scientific Reports; Yoshida et al.
(2020) Geochemical Journal.; OECD/NEA (2021) OECD publishing Paris, NEA/RWM/R1. Yoshida et al.
(2024) Communications Engineering (nature) https://doi.org/10.1038/s44172-024-00216-1.

F—O—R:ERAvIU—vav, KBALD I L BAKWS—) 2 JH
Keywords: Spherical concretion, Calciumu carbonate, Durable sealing material
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Color change process of Hiroshima granite due to weathering

L E' fRE BE EE ER
*Tadashi YOKOYAMA', Yuka Inkyo, Masahiro Kaibori'

1. EEXRZF

1. Hiroshima University

FEMRAICETEEEN LS 2HBLTWVWS, tREORMEEZRET 5 &, HMRMAEDRIEIET L ZED
(EERD R DERICE WV E~BEEZEL, HTORBALEISEDCICDONTHIFEFSCARB I ENEL, &K
HETIE, EEEEEEHE LT, REICL2B8ZLOBFEPA NI LEFARE, LERZERLEF v+ /N
ZBEOHIDSILICEVWTRI20 mETRBISNAREEOAT7 2MRERE Lz, DFABFHEZRAVT, &F
Enf (L*a*b*E) ##2-10cmBZITHE L, BOEIE, MEIARKEWTERSC, a'BErREWNZER
AL (a* > 0DIHE) , bMENAKZWZEHFRBEMNEL (b*>0DHE) . IT7DEIE, FX12 mEUED
Ho IXWEKEALER IZa*E, b*MERIC/NE L, LMEIFKZEW, —7F, FIW12mh 54 mIZHIFTIE, AIEIC
LYVESDZENHBEDD, AL L TUIHKRITEVWEDIFZ La*E, bHEHICEARL, LMEIMETI 2. &F
ED&%, RIETHEL 285D REME L TREMDRIEEO SR TIER L -IZEMEOB LB L
o TODIZEMEIL, goethite (FEHE) , ferrihydrite (BE#8E) , lepidocrocite (BB#@®) , hematite (&R
&) &, ThENSIOMAREO-T00%D S XS XLEETRELLEDTH S, HEHII7 DRICDAERERREIC
YT HEHOTIE, BENBEBOETICEBEBDHELIH I ZNLYEIEHSIFVWI EAE L, ZDRBEOFI
ferrihydrite & goethite DB EWICHEY T 2BE R L, —7H, BULDNEALBITIEERBY M) I RL2ENE
BHRAEEUVTWE I EDEL, ZOHDDEILgoethiteDBIZIED 7=, —fRIC, ferrihydriteldEFEIDFE &
HIC & W RE AR goethiteXhematitelCEL L TW 2 &SN T WS, BHIOT7OEHEDKERL,S, At
DFNEAERFE T Id X Jferrihydrite 8% < £ L, T DEEILDHESTICHE W ferrihydrite S goethite N DAL HYE
ATRZEDNHERIND, £/, BEHATOREENELAZEAMICDOWVWT, BIRVEKNARETHRO R %
BHOLTEELR, A7DEEEZEEYEDREDLEENS AT DR MR DD ZRILMDE (£ Tgoethite&
RE) ##EL, BIRNBEETHEONABICHLTTOY b2 &, BREFBZEIRO SNz, R
Tldferrihydrite DBF S %A CETCH ST, TOHELAFET 2 EERIEDLIAREMEITH B, BiE - GEFE
BRAT DEAEDHN SO RIBYIDEE KEMNTITHETEZ 2HEMELS RSN,

F—TU—NK:ftEMa. Ak, &
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Crystallographic preferred orientation and grain size of apatite in
terrestrial mammalian bones

WS EF . RS AR Bttt wEEE
*Kyoko N. MATSUKAGE', Momoka Ide? Masaya Kurata®, Yu Nishihara®

1.HRK - BRARE/MEHE LYY —. 22 HFRK - 7ZIIHFA1 TV R, 3. BFEK - GRC
1. Teikyo Univ. of Sci. Natural and Environmental Sci., 2. Teikyo Univ. of Sci. Aminal Sci., 3. Ehime Univ.

BEA I DB EICKBEE A EUHIKACa, (PO, (OH),ZEREN LB LSO TV, B
HOBYDBHEBOMEILBEICHIK EICER L TW YD ERECHEEL LA OHEETIIVDEELRE
BT—9I1CR2 TR, BICEERBALBOBROEBBIISBONZANREERICAVLON S ATEY
ATIEBDORAREICHERITONTWS, FHlZIE. Nakano et al. (2008)IZ I HFDOREBEDBHIKAN, BDHIKEARE
IS L CcEin @< £ ICEBERINLTWS Z &, ERAEFEMIRICL P2BRICL > THEY 1 AN
10NMIZETH Y N FEMBECHERFIEREELRVCSWVRRITHE I EARELTWVWS, KAFET
iF. FRRZRET7IIIHA IV AZROBHFRL YRR SINAZYXIFOEEFERAL. BARSWOEDHE
BEEMICKEE T =B E L,

HDICRABEHIRE CEDORABRR AT o L TEDER Z/ER LRAEMBEERR 2T o712, KITHET
&, WABOBORERAURIIEHIONMEBETHY AIRKLDOERLY LA TH S0, HEEMETIIER
IVHEBEDERIEIAARETHD EINTWVWAED, JORZIAITERLAEIBDETOERTHEHEIED S
hi-, BlzIE. BREBOMRAAOKE. BREO®MEY A, F& OB IFBARAELIBRTE
fco BIEBOMEABROEEDOBERIEHEEREICD TSN, HMUIITE BELES & EFEBNFTEL TV
EEZONDEANHIBOD_ERENH DN, RAIOBIFABRI2EBICK SRTERN’S <. MHEIRE
BEBLTWE, BR2ATRZEBEICA>TWEZ b 27, RAIDETIE., WRAEROREEBRT
DERTITHAAL HIREZZ>HANAEOND, BHORTEDARAN T VI LLRD, 2FETS Y
FLRBRABICERIBEELTVWEELDICRA L, BREDHLIYE TIE. FOOMMEIRERIC S > 9 L40H
KRR oN, FEOBHSRE Y (SFICEASHOERAMITRERV—ARDOELENR SN, RAITIES V¥ LRHE
KRR 5N,

RATAMBERR 1T o LR=2DHBICEAL T, BEXRFWIKERS A F IV AMREV I —REDO< A
I0O7 #—HAXIROFEBIC L 2 ERAMUBHEIT o2 (BF, 2012) . Mo KaXiEsRWEEBEICEL S
22RTEIT/NY —> %, VT b 7MAUD (Lutterotti et al., 2014) 2B W TEIT L 7=, BERAAEICEI > 7=
FTIEARIOBFZEREB TEOMIRAMEICIEV c IO EREINR Sz, MiRAM & EE AR E T OB
BESERELLE TS, aflIZHR#ME ERXTI2EATT VY LARARAERAWVWT W, RAIOMHBHERERD
O TlEcEAEDOEREITITAE L Y £55< . BBERICR 5N 2D & REEBEREAONH o7, Z DIERITHE
HORDPRIEIC—ABICEZ > TEWAWEBOEBMEARE LI EICL2EEZALONS, BWKAD
cHiiZaBf ICLERFEEMBERAKRE VW ENF SN TE Y (Matsukage et al., 2004), AH—Fi& < HhH 2B DHR
FRICHERDEBENRKZ VW CEHAMWT WS E WD FERITEDOKELN S FEI N5 EHEMEANNTH 2,

IHICVA 707 4 —HAAXREFE— 7 DX (EIE%S AW TScherrerO XA SIERDRREHE L7z, KL
RIFLTOLFRICEVNT20nmUTERY, EBLHMATHZ EWIERICA >, AEAZEMETIZE
ROARTRERIFIEDHR TH S I ENRI D, AR TIIRABEMERICE 2BRICT. 2 TOERTHENK
PERINL, AENEAVARAEHETHELNAONEEVWIHIF, HBROKREIHNFTEL (K
100nm) &WHERZVWCEAETETE, COFEOHERE LT, 10—20nmEEDMAOERAAHRIFIFAL
FEEEAWTSY, Rio TREAERD “70)7 2L TWLDEAIHON., HFEHETEEBRINDOE
BEOABRBEEROTRABVWHEERD T, SERATIIMER TH 2 IFERERIGONELL BB END
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Matsukage et al. (2004) Physics and Chemistry of Minerals, 31, 580-584
Nakano et al. (2008) Journal of the Ceramic Society of Japan, 116, 2, 313-315.
Lutterotti et al. (2014) Crystallography Education, 29, 76-84.

BRI (2012) ®EADDRZE & KA, 22, 2, 144-152.

F—T— K I#KKA, EEHEAE B EEE5. AR
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Microscopic distribution of sodium in biogenic aragonite

*BAA KA, 88K B4 Perez-Huerta Alberto®, Samajpati Eshita®, /NE ig'
*Taiga Okumura', Michio Suzuki?, Alberto Perez-Huerta®, Eshita Samajpati®, Toshihiro Kogure'

1.3RK - RE. 2. _RK - BRE. 3.Univ. Alabama Geol. Sci.
1. UTokyo Sci., 2. UTokyo Agri. Life Sci., 3. Univ. Alabama Geol. Sci.

Z< DEYIRRED SNAICIE. BERAICKRLBBETRIEENS, TOFTENaARIRLEEELTRTH
U, EMOEBREBICISCTEEENEILLT S, LA L. HO5NAHTONaDEFEREITTEICIEEE S HIC
BoOTWARWL, A EAERXO—FEOERICEVWT, £MEEH SNAEB L FinvitroTER L7-Na&E H
SNAICDOVT., ZOREEBEICDOVWTHRE L, EYEERH SNATIE, BEE <KKE < HKE <BK
FDEBRDIETEHR (a/bkc/b) BNAEL, BIRODEKIINaDEEFELHE L TV, ARHSLNAICEL
THRKBGERANRON-D, EFNAGRFERZELLIEINaNCaz BT 2 ENRRATHZ EEZI LN
7=o —7A. Pokroy et al. (2007) TIXINBANIBIZL > TI I LEEAUNENT L EPREINhTWVWS, 22
TARATIE. EMEREH SNAICMBALIEEZEL., BTEHCPNaDHRMAIHmOEEFARDZ &ICK
Y, BRPICEENINaDEEREOHEREEZBIEL .

HEHSBEBKERFBED 77 E (Haliotis discus) &7 ¥ 74 (Pinctada fucata) DE¥KEBAZRA W=, Ih
5DEBEMARE250°CTIE L., MMEAFIE THRXZOMICK YBFEREZRE Lz, MBFIOHRIZIFEY
BRHDOSNAICLERTathe ciiER <. bHElEPREMN >N, MBRIIFEERED SNGEIZIFR CIEIC
T, EEEFEBBEAVTIXILEF—2BEXESY (EDS) 2 %&1T5 &, MAFIK TNaSEEIC
REREIIREOSNRD o/, RIS, 1 FVI) UV TEICK>TT7IEEKBEOEEAR 2 FRL, £&
EBEFIEMEA B WAEDSOITICE Y MARTEDONaDHBRHN O H A2 AR, ZORR, MBAFIEINaNER
RICH—IZDHE L TWZDICR L. MBARISERRNICEET 2NaDEFRD L. FRmEEISEEL TV, &
SICEHMANaD D EFARD 2D, MBFNBROT7IEERBISERA TV E—LRRMIEBICL W ER
50 nmiZEDEPRAR AR L, 3RTT7 bLATO—TE#HAVWTOW Lz, NEARNIIERESEICNa PREI N
=h, PPN BENSVEDNACOH ONHE—HMLTWikd, —EDONaldEEIICHEAS L THEET S
ENTRBEINS, —H. MBRICIIERRICIENGNIZEAEEEET, BRAEICEET 2EAEEDRELIC
RELTWE, Na" D2 1ENa,CO," TIE7 < Na,O" D4 L BN R Sz, NaldBHY &S LT
REMENEZAONS, LLDERMNS, £YEEHOSNAICEEZTNZNaICIZCaz BT 25D & EHIICHKES
TR2EONEET DD, MBAICK > TNad'BiR L TRERBFHNSIRITS Z & THROEAMIMENSNEZEE
Abhd, SRIIEKRLEZNaBEHONATEHERKGEREZITV. NaDFEREEZ K YFHRICANSFET
H3,

F—O—R:HohA, FRIDL NAAZIXZFYE—2 3>, STEM-EDS, 3RT7 bL7O—7
Keywords: Aragonite, Sodium, Biomineralization, STEM-EDS, Atom probe tomography
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Structural and functional analyses of organic matrices regulating the
formation of minerals in biomineralization.

AR B
*Michio Suzuki’

1.R]K - BRE
1. UTokyo

BREOBRIIRBAN I LEERDETEIRRMBNAAFIRIILO—DTHD, HATIEIELREHEICH
AEIN273VvAH4DERIZ. ERAOEKERULEBELAE I 2RFEROREBAIN D T LEZECRAIDOER

B. HRORBANY I LDOKDZAMIOEEE., —HEZBCBBRICEEIZRBANLDLFT /774
N—%EUHFEEROERLBHBEICIVEBRINTWS, INOOBMEEOTHRICEWT, KREAHIL
T LDYA X, R B, Al BRREREDFHENEER>THY., 7AVHSITEREBECHE
TR 1T VEBEREEEEANTIHAERTDZIETEBBICEYDITZ I EDTRETH S,

INETRREOMRICEWVWT, FICEBRANICHFEI2EREBICEBE L THRZEDTH Y., AREE

DEEEHBEN ED LD ICEBRMABEEZTRICTEST2O0MHLNMITEIEABNICHREZEDTE

Teo BEREBICIFREBAIN YD LDRRIKEHISAHT 2AMNRD ICE N1 5 REBIRKESR TH Snacrein,
BERD D OEMEI TAHSNEREEOREA KT 2Pif. BEEEDRIE% (T D tyrosinase. ZHHIT
LB LAWRAENRS & L TEREEDBREZBNT 25 F . MSI60, NU-SREDPRESNTE

o ZORTPIBIESY VARV BIZEROEBY VRV EE LT, ERYBEHEEERERBALY I LEDHEE
EROEADKEZFHLEREBLUADEZ K DEBRBHBEICEEND I &N’ >TE L, RMIHIBZAL
BTICE Y, EHRKRETPIfORY R LEIINMBRLEET DI EMIHPALE, £, AREBDOEBREZTK
TEXFFUIEFFUDMBBRICLDIERATH/ 774 N1—btT2ZETRBOZFECERBEOZRILEREL
TWBIZEWNREINE, LEDLSIZ, BRAICEZLK DY VNN IENEEL. L2 REEI9E%E L TERM
MBEETR L TWEEEZAD, TDEILEREBDNA I IXTIVHTOEELKREIC DO WTRITOFE
BREBNT 5,

F—O—R: M FIxFVE=—Yay, AREE RBHILCDV L 7AVHA
Keywords: biomineralization, organic matrices, calcium carbonate, Pinctada fucata
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Aragonite formation from amorphous calcium carbonate (ACC) with
addition of n-butylamine

BBz NE BE
*Hiroyuki KAGI', Kensuke Muraoka'

1. REKZE
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REEDIV Y 0 LIEEBHRIM T, 3DDEREF. §RhbLBALYA N, 73T FA4 M 77—FTF4 K
NEREYT %, BELRERIFREKBNILL Y ALACC) FEFEXCaCO, - nH,0 (n<1.5) TRIN, "M FIx
ZYE—2aVICBWTLEEOHEREFOFIRGEE LTE 25N TWS, ACCIEFER. mE. BER
BEWoEZBETDInVivOEERT, AWYA MNET77—FT54 MIERIET B EDELRESINTWS[e.g,
1-3le —A. ACCHS7Z 04 MADHERIEIIBREANZLHTHARL, 7Z73FH4 NEREZFET D &
DELADOSHMOENTWEI TRV I LA FVIBIER TRV I LKBR) ERMLETY / —ILHSDH &
WoZzEDICROENTWB[4], —A. BEMKERISDREBANSVLDERT, ZPIVENT7SIF4 0
DEREFET DI EIPHREINTWVWS[5], KR TIE. ACCHSREENILY U LAADIERILICE T S
W, T34 PADOBRNEREOFEEARD I EE LT,

ACCIZHATHIRICHE > TEM L[, 2], ACCEN-TFIVT IV aFAREIETREAL., JRE30C, HE
E90%RH, 80%RHDFMHTENETN2IFEME L7ce ACCEN-TFILT IV DH%ERET BT TIRKEES
W) AADFERIEIZEI 5, BERMEICE DACCADKDORMIFERIEICHNTWDE Z &b o7,

ERORER., n-TFILT7IVEACCOEILEBONESHOEFIIARLORDLS I o/, FETAE
Z. P53F4 MEBESLELTIETHONBEMG A AV AERMT 2R, EhHTEMEATSIS
A RDBONEZETHD, PIITHA MNDERIC, n-TFILT IV OBEKED S WNIEEED ES S5 A%
TWBDHL AIBET 572012, BKEDAFH Y, BEMEDT7VEZTK, TLTAFH Y ETVEZTKD
BEMENEFNEACCERAL. ERFMUTHEBMEB L, INO3BEDABDFT, AFHUEFVES

TKEDEREMDHRNPACCH ST ST A MakH LT, TOERIE. ACCHrSTSITFH4 hADKERILICIE
BKMEEREMOAEAIVETHEIEETERLTVS, AFRIE. ACCH S DERZLHEIEANDF =128
HEH EHHFINS,

[1] Koga et al (1998) Thermochimica Acta, 318, 239-244. [2] Yoshino et al. (2012) Crystal Growth and
Design, 343, 62-67. [3] Xu et al. (2006) Journal of Physical Chemistry B, 110, 2764-2770. [4] Zhang et al.
(2012) Journal of Crystal Growth, 343, 62-67. [4] Chuajiw et al. (2013) Journal of Crystal Growth, 386,
119-127.
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Keywords: amorphous calcium carbonate, aragonite, polymorph control
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