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Serpentinization in the oceanic lithosphere is a key water-rock reaction linking the
hydrosphere and lithosphere, influencing global geochemical cycles, the water cycle,
deep-sea microbial life, and hydrogen production. This process redistributes elements
between the mantle and crust, mainly through the oxidation of Fe2+ in olivine and
pyroxene to Fe3+ in magnetite and serpentine, releasing H2. Accurate hydrogen
estimation depends on understanding iron partitioning during serpentinization. The
crust-mantle transition zone is complex, featuring various mafic dykes and fluid
pathways, but element transfer, iron partitioning, and hydrogen production remain
poorly understood. This study uses samples from the Bayankhongor ophiolite (~650 Ma).
Two serpentinite types (serpentinized dunite and harzburgite) show multi-stage
serpentinization, indicating a mid-ocean ridge environment. Altered mafic dyke (Chlorite)
at crust-mantle transition zone in the ophiolite altered by Mg/Fe-rich fluids show that
gabbroic dyke alteration releases Si and Al, while the reaction zone absorbs Si and Al and
releases Fe. Chloritization retains iron mainly as Fe2+ and dissolves magnetite. Iron
oxidation via bulk-rock and 2D X-ray Absorption Fine Structure spectroscopy reveals the
highest Fe3+/Fe_total ratio in foliated serpentinized dunite (0.77), lower in massive dunite
(0.64), and harzburgite (0.49). Mesh core textures exhibit the highest ferric iron ratio
(0.56), while chrysotile has a lower ratio (0.22). In the altered gabbroic dyke, both the
reaction zone and adjacent serpentinite have similar ferric ratios (~0.65), despite
magnetite loss. In contrast, chlorite has a much lower ratio (0.2). Hydrogen production
estimates: serpentine produces 30-50 mM H2/kg rock, magnetite 60-190 mM/kg, and
serpentinized dunite up to 230 mM/kg. Overall, serpentinites in the transition zone
generate 98-230 mM H2/kg. Thus, the transition zone hosts significant hydrogen
production linked to Fe oxidation, but mafic dykes altered by Mg/Fe-rich fluids contribute
to magnetite dissolution.
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Hydrogen generation and element transfer during the alteration of the crust-mantle
transition zone in the B khongor Ophiolite, Mongoli

Nomin TUMURKHUU, Otgonbayar DANDAR, Manzshir BAYARBOLD, Kamuki YOSHIDA, Yasuhire NIWA,
Masao KIMURA, Atsushi OKAMOTO

Serpentinization in the oceanic lithosphere is a key water-rock reaction linking the hydrosphere
and lithospk influencing global geochemical eycles, the water cycle, deep-sea microbial life,
and hydrogen production. This process redistributes elements between the mantle and crust,
||w|||l) through the oxidation of Fe** in olivine and pyroxene to Fe* in magnetite and serpentine,

g He A te hyd imation depends on understanding iron partitioning during
serpenlmlzal:ou The crust- mam]c transition zone is complex, featuring various mafic dykes and
fluid pathways, but ¢lement transfer, iron partitioning, and hyd: duction remain poorly

understood.

This study uses samples from the Bayankhongor ophiolite (-650 Ma). Two serpentinite types
(serpentimzed dunite and harzburgite) show muli-stage serpentimization, indicating a mid-ocean
ridge environment. Altered mafic dyke (Chlorite) at crust-mantle transition zone in the ophiolite
altered by Mg/Fe-rich fluids show that gabbroic dyke alteration releases Si and Al, while the
reaction zone absorbs Si and Al and releases Fe. Chlontization retans iron mainly as Fe** and
dissolves magnetite.

Iron oxidation via bulk-rock and 2D X-ray Absorption Fine Structure spectroscopy reveals the
highest Fe'/Fe_total ratio in foliated serpentinized dunite (0.77), lower in massive dunite (0.64),
and harzburgite (0.49). Mesh core textures exhibit the highest femric iron ratio (0.56), while
chrysotile has a lower ratio (0.22). In the altered gabbroic dyke, both the reaction zone and adjacent
serpentinite have similar femic ratios (~0.65), despite magnetite loss. In contrast, chlorite has a

much lower ratio (0.2). Hydrogen production estimates: serp produces 30-50 mM Hy'kg
rock, magnetite 60-190 mM/kg, and serpentinized dunite up to 230 mMkg. Overall, serpentinites
in the transition zone generate 98-230 mM Hy'kg. Thus, the ion zone hosts signifi

hydrogen production linked to Fe oxidation, but mafic dykes allered by Mg/Fe-rich fluids
contribute to magnetite dissolution.
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[S2-10] Changes in physical properties and fluid composition by the reaction
of ultramafic rocks with carbon-bearing fluids

*Shuto Nakagawa', kuo Katayama', Tomohiro Ito!, Tadashi YokoyamaZ (1. Hiroshima Univ.
Sci, 2. Hiroshima Univ. TSE)

Keywords : CCS. brucite. peridotite. serpentinite. carbonation

B bIREEMRICETE - M99 B CCS(Carbon dioxide Capture and Storage) D TH —
{LIREZREIBE L L THRICEE T3 b Z v THEFEEETNTWVS, AHNTH. T
YELZEBRT RNV I VEIRZMOBA A U 2ZEILE U ZBILREDITBRT >
DYIADBVWEERXD. LML, REFRKRCEADORBICEBZIMM LSy TICEITHIEER
FRC LT TREECORGEENRER REEEZE=X') 2T T 2FEDKRE
i1 WEFEIFENB, €T RERGBE DY T VESLVENEDRBIC K > TERMMEEZE
PR, EULER. MERRE) CREDLERE(PH. 17 VEE)DKBEZELDRAES LUV
RIGEAFHBOMEEEZHE IS LT REEEZE=X) VI T3RICEMR/INS
A—RZWIITHLEHIC. BEEYEORBIBLZHASNCITEZIcZzBNE LT, &
FHIALBEDIRE) e W TN S NIOKBEREZ IFLALRITTVLWEVWAY SV RE. T8
BOEHRFEETEREINVYAA L - VUV RSN EZSUEEZAW . ChoDaEk
Z—I015mmMIZEEDF 2 —TRICMILfco ERATHRZEBMKE EBICERD/NEFEA
FAAL. ENRGBEAICHE LT, ENBERNZEZE5| S LI, COARZEAL. RIGE
BaB L. B, RERIFEERTITUL. PcorldTMPak LTc(RIEDpPHIE3.9), xR
DEAZRBLTHS1H. 2H. 5H. 10H. 20H. 50H. 100H. 200HBD5+8EI& &
BlzEUR L. ZERE, ETULER. tELREOYIEFEZAET 5 £ &HIC. RIEDPHP
174 VBEZFHAIL7co RIGH 5200818 LIcsBlDER Z 1B L. EPMAZFIB-SEMIC
L2 RGEAOCHMEHEARZIT o/, AEDRER. WYV EOWIERMEICIIKRIBEL
NEohGh >fch. EREDYEIERFERRIGICE D ENRE SN, RIGEDIENKEDZE
FRRIZRISED1%D 52%2E F TEF L. ERLERIZ10°Q - mD5104Q-mICETL
e, HEREEICIFBUREWVIRoNGD e RIEDMEFFEICOVWTIE. hYFY
ELENECE5DRMICEZDpHD LRSS LUV1F ViEEDE(LH R 5N e MiEDPH

. MEALDORICED RICHBERICELERE L. ZOR—EDEICSELEE W, (AVF
VETHIS.5, IETH6E.5), 14 VRBREICDWTIE, Si1A . Mgr# >, Fed A0 Al
1A VDRAEZTo2Ice TDPRTH, Mg1 A ESiA1 A VICEB L. Mg/SitkZz5tE L 7o,
H>Z 2 EDOMg/SithIdHI1.31Ex L T IERCE TIERER OMg/Sitkh 20 EEE LK ER
L7co TNUETIL—HA bDBRZERML TV EEZ ONS, ITEKEIFREZICE ST
BEORBENVNEBICEITLTED. TNIIERIROEME, BMRAEDTOEEICL S, &
. sAXRAOETIE. REEIMOERNRE SN RERECHY S VEELVERE
DRINICE > THIEBFFEDZL T D EHBHS MR 5T RIARD 5. IBHE L IRRRIMAE
DRIGDEITIC K DRI CRFERDEIL T D e ZR LT RIS, BRENEICEE
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Keywords : fluid inclusion. saline fluids. homogenization temperature. oxygen isotope
geothermometer. hydrogen isotope

| have been studying aqueous fluid in the lower mantle. | have observed fluid inclusions
of saline fluids in mantle peridotite, carbonate minerals in serpentinite, and listvenite. The
salinity is close to or slightly higher than that of the present seawater. Since Cl would be
more partitioned into aqueous fluids rather than minerals and the salt concentration
would increase if water vapor is removed from the system by boiling, such saline fluids
can be of seawater origin. So, we now WANT to know where seawater at the surface
meets the mantle.
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