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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
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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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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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FIREAEE. RESESHRESHRORRIENE & FRTeita DER

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
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"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

@Japan Association of Mineralogical Sciences. -S2-07 -



S2-08 — M EE A B AR A2024 54 - B

“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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