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Phreatic eruptions are often associated with the development of low-resistivity
geological structures, known as cap rocks, within shallow hydrothermal systems. This
study investigates such structures at lIwo-yama in the Kirishima volcanic group using
electromagnetic resistivity surveys and core drilling. A borehole (GSJ24-KI-1) was drilled to
a depth of 275 m at a site 550 m north of Iwo-yama, targeting low-resistivity zones
indicative of hydrothermal alteration.The core composed of andesitic lava flows and
pyroclastic deposits, which were previous volcanic edifice, lava flows from the
Karakunidake volcano and the Karakunidake debris avalanche materials (Imura and
Kobayashi, 2001, Geological map of Kirishima Volcano, Geological Survey of Japan),
upward. Hydrothermal alteration was categorized into three zones: dark gray sulfuric
alteration (above 30 m), gray clay-silicified alteration (30-275 m), and white clay-silicified
alteration (below 120 m). Especially gray clay- silicified zones contain minerals such as
cristobalite, quartz, pyrite, and smectite.Hydrothermal alteration was most intense in
porous pyroclastic deposits, suggesting selective alteration due to acidic hydrothermal
fluids. Dense lava flows likely acted as barriers, enhancing alteration efficiency beneath
them. The resistivity structure obtained from geophysical surveys aligns well with
laboratory measurements of core samples, confirming the presence of cap rock
formations. Future work will focus on refining the alteration sequence and correlating it
with physical properties to better interpret subsurface volcanic activity.This study was
funded by the MEXT FY2024 project.
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FARRALIZ 2001 FELPE. EIC 1 EIREEDOBEE TERILZEDELTED. 2015F(CIF
AL EE BB BKBENDEE LTz CNSDERLIE. HECHFRZS) A & IERYIRS
HNABATESZ5NTERA. 2012FLBRICHIBLIENLARDEDRLEBATH, <
TIMHRLERIEMODS T FIVHEEETH D, —H. ZIEBHAOKR—HBERIIRTS IR
THD, T ZIE. 2015FBNICDVWTHZD AN Z I LDBERISF—FHE TRV, 20155
MEAIE6 B2 9 B12B400BICRE L=, EE (volcanic unrest)idiy 2 ~ BEidD 4 B#)&®
FTIC. NUBEHHEDBIMODIED. YT IEED IDFREV, FRI20kmFIETRET S
FEEMERRE DY, ¥V EDELOZEESkMHEDEERERLE & L TERE I N,
CO LIEEERBIZIMESHOERIEABESNMNITIINENICEAET ZRAOBEHCERTE
293, LHrL. BROEEDFITSEER-T-DIE. RIHD 7R33DEICKELIZS
225mfHaICH BBKIEED DS, KBERETZIAABEMRARICEDS T T v INCEKHTE
g FRLI-AR> MTDokeetal, 2018; Honda et al., 2018). ¥ <712 F O H 5E/KE(T
FEORAKBFEXB TENEELTZEONMIILS HH SRV, MAT. 51T R LTZHKN
ZOFEFMERTHEL LT TIEA L (Mannen et al., 2018), BAYBICER S NI-BRR
DIKIFZBH TKDERTH >7co BHYIBHFET130m (EF860mMI L) &K DFEVEERED
MEDSHIFHERINTLAL(Mannen et al., 2019), BARTHLIESL<K LI-TA3BE
TIC. NOWHAFER INTe RE2LEDEBERTIOMOKOEIUIBEIARE G oT=H . F
RSNTKITEREDRCY 1A >, T7vib)1 4 >0 BEM (pH<1.8) Z4e L. FER
DEMERKEREEZEZBND, DEXED. YIVEEDREFMOERELESLTVBICHD
hh59, BARKRZODHDIIEDH TERLWE ZADERT. BukDMBADHBITVHRL
HENFIREFICIERV, —A Ty 2015FEAUBDOANLA XD TIE. MRTHRAINDS
BRPOIIIMHILERD ERIZ. HECPHREZEFORECIZIFEABFTHD, DL
& YIOVEGHIHOMREITRS EHHFHIEE THRIIBEITET 3REHIEILL TWVWSC
2T B, REHNAICERZIETOENGHE (SHECOHREE ZHE) CYERE)
(=HIRICE T2 HXRREDEE) H. FDED DIBE (=EAFOBKEH) . B
TEELTWEES (FEEROAXEELLZEL) iHdid. Z20MEBEBEE— D
HETZVIXTLEEFET 5, HFE. SMRFETIETIIREEDON S, HEEE. F0LEEBIC
FIET BHKR. MROBEBTME. TNSORADICKET 2K E—FHICE 5 X 3.
e X7 L (Sillitoe, 2010) £ WS BIZMRE SN THRIL A CIEBREREICAVLS MDD
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H3. BRDWVWL DO DEKEHNERZLENLERES AT LOBEUME I ERHEIN TV
H' (Hedenquist et al., 2018). FEALIFC NS DXL BELMEATWIEL. BB TEEER
ICRE T IBHRMED LA RBFOHMEBICHIE T D EWVWSEZXANHS(Cox, 2016), TS L
T ES AT LOBERZ BKRDFET 2B NUDFERENICEATSE LT SBROEE
BAAMD—DCEZS5NS, FBETIE. ARAUICESITZ3RFOBKRS I a2l -3
(Matsushima and Mannen, 2025) X EHIFRE DFER(Mannen et al., 2025)Z /ML DD, #t
BEADQHFICOVWTHARTZL, Cox, 2016. Econ. Geol. 111, 559-587: Doke et al., 2018.
EPS 70: Hedenquist et al., 2018. Resour. Geol. 68, 164-180: Honda et al., 2018. EPS 70,
117: Mannen et al., 2025. JVGR 465, 108363. Mannen et al., 2019. EPS 71, 135. Mannen,
K., 2018. EPS 70, 68. Matsushima and Mannen, 2025. JVGR 466, 108383: Sillitoe, 2010.
Econ. Geol. 105, 3-41.
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(EL®IZ] FFEREFRIITIIHIMBRITREGE L THERESNZ2AHEAEATHD, F
BTHRAINIFRE CHRTRUSINZNLUEDOFRENAREEEFD. ORI AEY
CENFERREERZTHERREE, BHICTIIED, MREESLUTI b2 XOEBRICEL
TROTEEBRMAERRE L TWVWS. —AT, FFEREEDOHIEICIFEKIAE L THRRITARE
BELRRFENIEINTVDS. FOEXELRRED—DOEYI YL AT LDEFEDFEETH
3. FEDYITBED (FHE) , FEREEZ L THRONLECWS =ZEZEHE L
—DDIYIIVRATLELTEDESICIRZ, TOYBEBEBPIRILT —INE % EEMICFT
AT BMIMEIARE L TEMBBEETHS. BIS, FEREENATI D T—BHNREER
THLT=DH, Thed TRENEBERKIS] THoOHL ERFTI L, YIYDER
REPENRT v EFMIZETEETHSD. £IT, AERIFIEBAMNAY I X%
BT 2 FERER (REILIFEREEENE )L, 2021, B, 127, 605-619; ¥i&B 1 —
) ZXRRICEARATOERZEL (FHEHR - BHRR) ZHEF L, BECAREBRVEADRE
BRAER &ERE - NMUEEY DHEERICOWVWTERTS. COL S BIASEITARE NS
O TIENRIERE, DFD, MTFEP~MREFTOITI IHIES X T LE L UHERHPIBTE
DORRICEMTET 2 EZ TV, [MWEHME] REIAHOMEIILZ, BETEBEHZzASL
L, TNZELLHPRMAL c—F LA (PFT) , BRERAEREE (CQD) &I RIE
EREN SERINS. PFTAEKIEZ5.0 km x 3.0 kmDILE-FEREABICHEO T-FERIRICE
L, BEEEEICERZREREZEZTWS. £z, IOV U-PbEARIEIX113.4+1.0 Ma
(20) OMEBFHERHIEF SN, FOFHIILBAMNEES/NY U X EEIORERICHEE T
3. 52, BEABMICIFEKEEERICLZ AR, BRESSLUVAILYA M 2T T30
WEEL, BEERBRHCODEAERITIE, BMEHERBEODEERHORLDE 2R 1 +
ROMB/HIEREINS. CQDEMKIE, PFTORICEHEL, REEHN1 km, EILFI700 mD/HE
BNy IOREGRCLTETS. PFICEADRE (REEEEE, PFT) ICHEBREREZ
FoTEAT%. NIBEEREBISTRENE S L BERIERRLED2E5E/LH D, €55
HIE1-10m, ERIF100 MUATOESHEEERE L TPFTEARITHREREINS. [CQDDIE
RZt] CQDDSIO,EBEENEHIL55.7 - 60.9 wthTH D, FxRIT—EDHEREL ML
YRZEEMTS. £, 25-T— FERZELRTIE, £5Si0,28E58 wtw i THEKRE
LY ROABENELLT . RRADERER - BEMS IOV EDEABROEED
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5, #A ML > FOZEHRZIEICLow-SiO, group & High-SiO, groupiC X2 Z &N TE

. NSO YIIN—TIIMERTRERZTBWCETILAELN SR ERER CERERZE
—%V\]T“%x%ﬁbfc EEZBN3. High-SiO, grouplci&EEHZH ORNREN—MRNICET
3. ¥, BHRMMEOEEZIFAUtOlithAE END. Z5 LIRS EaFNE L FiE
FRDIRFIH 5, CQDIFRA—ERDYIIHRATREEEAHEC LTV EEZISNS.

[PFTD#RZ(L] PFTIZ0.8-5.8DIBLWVWLOHER S, SEEHNRETEE ICEEICEEY
%. €Z T, LOMEDELLN S5PFTZ34 1 7 (High-, Medium-, Low-LOI group) ICXAIL T
EEFERERS LIz, PFTO7ILAVRB L 7ILAY LEEREIELow-, Medium-& & T
High-LOIDJBICHERIENAE < 4D, ZOZE{L LY RIFEHT . MENZFTEOEETE
EH5, Low-LOI groupld, mobile elements®BENEH D7 <, DRGSR IER TEREAEE
TdHh3d. —HT, High-LOl groupld 7IL A EE - TEEETRPSIO,DARAMIERD
HEETE3. &5I3, YU TILEREEBEDE WA Tali X 7ol LTJT:%ODZI‘/
A=V TR T 3L, BEEOSVARIZIZTEDAR - AMERAIERTE, 5FA
WIFY, TROBHEPMINEROERNBEZETHD EMBESMIR - [F c‘:&b] AT
T INI-CQDH LK UPFTOMMEILICE T B cEBEIE, EARDOHBRE TDEKE
BERPERDORENBICFHEMICKE a:%%’&%i% CCEBEEICR L. TNHSDHEIR
AN EEETEEE/NY U AERICE T2 RVAEHE T I I DREI C EDBRDOEK
BN ERDOREHNBCFERICER 2 EZIER T I L TEELRBERTHS.

©The Geological Society of Japan
-T2-0-3 -



The 132nd Annual Meeting of the Geological Society of Japan

Session Oral | T2 [Topic Session] From magma source and magma plumbing system to volcano formation
and hydrothermal alteration

® DI

8 sun. Sep 14,2025 9:15 AM - 11:45 AM JST | Sun. Sep 14,2025 12:15 AM - 2:45 AM UTC I oral room
6(E305)

[10ral601-08] T2. From magma source and magma plumbing system to
volcano formation and hydrothermal alteration

Chiar:Satoshi SAITO(Ehime University), Keisuke ESHIMA(Yamaguchi Univ. Sci. Tech. Innov.), Yuki
KUSANO(Geological Survey of Japan, AIST)

® Highlight

10:00 AM - 10:30 AM JST | 1:00 AM - 1:30 AM UTC
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(NS4 FBE] I ERIRZE(episyenite)ld, BN TS EDHSNTVEVWEGTIH, K
ZEED—&T, HICTEEEOHAKEEBREZER I I L TEELMARAXNRTY. ERNIIOIEN
REDOHREEIF, KBRRIHEM TR SNITERER—V I IT7HRDSRREESNIHDICOV
TTY (Nishimoto et al.,, 2014). XBETIE, FORRETHIAAETKIC, RRICESXTOD
BEOHBFNERBEICOVTEBNALTVWERTET. XNASA MEECE

Keywords : episyenite. granite. hydrothermal alteration. quartz dissolution\ albitization

T ERIRS(episyenite) L id. TEMBENEKEEICK > THENBIRNISAE TS LI
&, TTOBEZR>IZXFFERATINA MDA EERORREE B TBKEEETH
B0 REMRRICEITIK-BEARIGDVEDTHD., BEIIVDEFREICED TETFLDOTIIR
LWL (epigeneti)ZBIRETHBZ e H'H. FUIYED THIC. LIZ) EWSEKODE
8B5E lepiy Zf117 T TTERRE1 &HIEN 3,

TIERERSEIF. U Sn. Ay, REEREDILLIERZfE>TWB ZeH'ZE< I—Ovy NG
TIFERFEED SN SHELITHN T ET (B X IE, Cathelineau, 1986) X7 T —7 T
(&, TS BEEYI BN S DEMEEMO AN S HER SN, COHIERREIEI—
Oy /NEFRLQE LIEHRENZ . VWIS FURELETRHESINEHDIEND TH o7

ECAD. BRRERFHMRERAREBENIRERIREM TR LIcAR—1) > 7R SN
950mfhim)h 5 TERRENFE R I /=(Nishimoto et al., 2014), CNHAHAEADAHESTE
MICHIT2NHTOIELRREDHRE TH D, COIERREIFTEMREINISWICHET BIF
EDZFAET. EDTEMPICIFI/N— I F 25— BAECHRRABEHIIFHNICERD 5Nl
Ro-SrE¥I 71V o OVIC& D, TIKIEREN YT YERE(76.3:1.5Ma)L TH 5B L FE
(70.6£3. 1Ma)lCBVKBEB ZZIT TR INI-CHESIN. CNETICRESNTVEH TR
HEVWIERRELE R %, ZERPOAEL 1 T4 ME. B CRb-SrRIN{ALED 5 T ER
REZBDOTEMEEZI SN, ENSDEIEDHITHTLIEGLERKLALGEDFV. &H
5. IEREEEMFOREZHEDTRL TLWSEEEMEDE L.

A BHAATORELERSERICIE, RREENSETICHURINSHOSNTS
D, ENTIFARLS TREKERRS] ctZXA5NTVWEHEL, 1976), &REICHE->T. BER
EREICETS IRAMNES] PIERREERICE DE/ARSINI-AEMIER I N
(Imaoka et al., 2024), T5IC. BEEAABICEVWTHIELHEENRESNI-(EH - &
%2@50;@&9Lﬁﬁﬁ$ﬂm®ﬁﬁ%ﬁ¢klEﬁEE@ﬁfﬁw&*hé$DL
BoTE. ZHRABIECRREDEAFENFEMNBHSMCANIE. BkEEZ5 ISR
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AR DEVNY. TERREILERBR)ROIMUIERZ SO IRXAERICOVWTHIER
NREBRLB 5. BRICEITZITERREIFEBEREAHFLLDOT, FREOFAE
TANEPITVEEZON. TERRELZEOLTEEEERD LR - SBHABRICEITEER
KEBET7OEX, £L T KREMBRERICETZKOESHCK-2AHEEFRADERICOR
MNoTWVK CeHHRFFE NS,

SR

Cathelineau, M. (1986) The hydrothermal alkali metasomatism effects on granitic rocks:
Quartz dissolution and related subsolidus changes. Journal of Petrology, 27, 945-965.
BHETF - BEREQ025) BRERTHSE, BABICET 2 IERNRE. #EFH#55 131,
Imaoka, T., Akita, S., Ishikawa, T., Tani, K., Kimura, J., Chang, Q., Nagashima, M. (2024)
Petrogenesis of an Episyenite from Iwagi Islet, Southwest Japan: Unique Li-Na
Metasomatism during the Turonian. Minerals 14, 929.
https://doi.org/10.3390/min14090929

N ERER(1976) AREXNERNREEESATOINEE. SAUDUKFRE 71 K5
261-281.

Nishimoto, S., Yoshida, H., Asahara, Y., Tsuruta, T., Ishibashi, M., Katsuta, N. (2014)
Episyenite formation in the Toki granite, central Japan. Contributions to Mineralogy and
petrology, 167, 960. https://doi.org/10.1007/s00410-013-0960-8
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[IZC®IC]

TERESEIL, EEEBETILAVBRRICECRECOMEERICEDEREINS, AR
ICZL<, ZIAYEBICEUCERATH D (Suikkanen and Ramo, 2019). ZDHZREFIC
IE, BBRICEEN3AEOARE ZNICHESTEROFTED T2 RIHE LTEITTS. IE
RREDOEMEIEZ AT S Z ik, KEMROMABIE, FICHKEEICHESIEERD D
BEC, RADRRZEM IS L TEETHD. KHAETIE, BERERSEICETINHES
BEAICOWT, FAER - 2RAEH, 25 tFEmoWN, H1iExck (UUF, REE) %
MEEIHL, ZORHMEZHESMNITIErHIC, YGORREEEANARDANREZ Z
THERLIEIERERETHS L, FERBKREHIESLI-CCZERT D. 515,
HHFICASND 2BEDOD I ERREDHEBERICOVTHERT .

(BFAENK - ERECE]

U DREEESAIE, BREDEVILDERERES t HIBEBRESICKEN3.
NS 2BEORREESARAIE, AAERILIED NI EIVEICETZAMG - EERES
OTEEEICHFE > TBRMICERL, WINbIEEEEN S EEHIEem X7 — L TERBIC
93, £, WINbAXEICZLL, BELAN—T 1 MABC XY /N—11 Mz 2
TAT7ILAVERRICEY. EMERREIIEBEDICERNEZSICROSNS Z & THREDIT
bN3. EEERIIETILVAVREBSSUTHEBATH D, ZDIEFNEQERMER, F4X
VAEBLUVIRNBERLRDSND. BERIEMH DR, BIEKH0.8-6.0DEBEELSE
ATHD, BEEIUILMIIEREZBHZILISICRELTVWS. —F, HIEERHRSIIEERICE
BRAERSD SNARWVD, BT TIIHIRESIER % = I B CIYDESAEFICHIA R ZRHER
5N3. BRI TILH)EGELUVEREGTHD, F0IENDEOHREBA, FX
A, I3y, BIXA, BER, BB U TN ARENESOS5NS. BISEIL8.0-
163 EHKERRELDEV. BEREGCIABAIINRESHBEZE L, —E8TIE, BERE
A, BBRILsSUFRVAICHED, BRNEELVEEROREERENROENS.
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[IsoconfZ#f]

EEEIRREEILT 2BDTEROBRHZETT 27012, HHMHOREESESGELUE
EDTtEBEDEELFHEM E REEERT—2 2 AWLT, Isoconf#tr (Grant, 1986) %1To
Te. BB OREITRICIE, EEBICZ<CEEIN, RRELEBRDRAOERBEICHRFS
N3AZHREL. ZORER, MAREBEEGOVITNHLRENSDSIDFA L, Li, Na, K
EWo =7 IV AU REDENNREO SN, —F, MOTHRICEE TS L, EEETOEHK
BIYNICEENDT, Fe, CaXe, DI AV R ERIMDIMICE TENABZr, REER Y, ZL DTED
BEDERESICLERTERBRESTIIRD L, HIEERRETIFEINT 3, &L\ 5 RN
BERIESNT.

B

BERERAREOEETRICEO S5SNI TEMPCERTIELYOER, HIECRREDHET TR
SNZFHRESHEBTOMMAZLTRIZ, TERREFICASND REFOREDBIRICEK
DR SINIZER%T, EBIEYHNTIET S48 (FI&(F, Suikkanen and Ramo, 2019) | &
BULTWS. COZehb, SMRICET 3 2BEORREESRIICDICARD AR E
RERLIEICRARETHD cEZS5NSD. £, Suikkanen and Ramo (2019)Tld, TERS
REDSBEAZETCHDZLEBRINEERMHSE (>450°C) THEMLIEIERREC LTL
3. YHMIBOIEHREEDEBAEEZESL I CH'S, 450°CEBR 3 ERDRNKREDFSNICK
DERLI-bDCEZXS5NE. —AT, HMFO 2 EBEDIECRRSIIZDRFEIAZTCE
BD, BERERREIIEBIEENELS, REHLSOERIYDARIBEZTHZDICHL, 4
IEERREIIEERNES <, BBIEMORAR RO RENLDEITLTVWD WS,
WERNAEHEAFNFEETT. FilsoconfBERICEVLTH, EREREETHAL
1cTi, Fe, Ca, Zr, REEG E D&Y, HIBEENARE TIXEMT S VLW O NBHNLGTEEHZTRL
TW3. Thonleh s, BEHERRETEREICEEL SABELI-TEN, HIEECHRES
FEREICEELT VWS EEOREBEFRATREREINS. LIzh > T, S I RS
&, BRBKREICLZITEREEOEE L TEZORY - BEEZHERLICEHCEZIOSND.

5| EX#E - Grant, ). A. (1986). Economic Geology., 81, 1976-1982; Suikkanen and Ramo
(2019) Min. Metall. Explor., 36, 861-878.
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Aqueous fluids and magmas within the Earth's crust and upper mantle (termed
"geofluids") play a pivotal role in diverse geological processes across a broad range of
spatial and temporal scales. These processes encompass hydrothermal, magmatic, and
geodynamic phenomena that influence ore formation, volcanism, seismic activity, plate
motion, and crust-mantle evolution. For example, fluids reduce frictional strength along
faults, facilitating seismic activity (Hasegawa et al., 2012, EPSL; Sibson, 2009,
Tectonophys.), while chemical interactions within subducting plates modify rock viscosity
and contribute to subduction dynamics (Nakao et al., 2016, EPSL). Additionally, melt
present at the lithosphere-asthenosphere boundary can influence plate motion
(Kawakatsu et al., 2009, Science). Geofluids also drive geochemical differentiation by
transporting volatile elements and shaping mantle heterogeneity (Iwamori & Nakamura,
2015, Gondwana Res.). Despite their significance, conventional approaches have faced
challenges in accurately determining the distribution and quantity of geofluids within the
solid Earth.

To address this, our research group recently developed a method that simultaneously
analyzes seismic wave velocities (Vp, Vs) and electrical conductivity (o) to estimate
lithology-geofluid parameters, including subsurface lithology type, geofluid phase,
geofluid volume, and geometrical parameters (aspect ratio and connectivity). This method
consists of: (A) A forward model (Iwamori et al., 2021, JGR), which calculates Vp, Vs, and
o based on properties of solid-liquid mixtures, incorporating temperature, pressure,
lithology, geofluid type and composition, volume, and geometrical parameters. (B) An
inversion model (Kuwatani et al., 2023, JGR), which employs Bayesian inference to
identify the optimal lithology, geofluid type, volume, and geometry that best reproduce
observed Vp, Vs, and o values. To improve the reliability of inferred parameters, prior
constraints—such as surface heat flow, erupted lava composition, and hot spring water
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chemistry—are integrated into the analysis. Applying this method to datasets from the
Japan arg, specifically northeastern Japan, we performed 3D geofluid mapping spanning
approximately 80 km east-west, 50 km north-south, and 40 km in depth. This enabled
identification and quantification of the distribution of aqueous fluids, basaltic magma, and
andesitic magma (lwamori et al., 2025, Communications Earth & Environment). The
geofluid mapping revealed:

(i) Magmas are broadly distributed along the Moho beneath both volcanic and non-
volcanic (forearc) regions.

(i) Aqueous fluids are released from the magmas, forming a substantial reservoir at
depths of 10-20 km.

(iii) Elevated fluid pressure is estimated at the top of the reservoir, exceeding lithostatic
pressure by more than 200 MPa.

(iv) The highest seismic activity is observed in association with the elevated fluid pressure
described in (iii).

(v) Andesitic magma is present beneath active volcanoes, possibly having ascended from
the Moho.

Expanding geofluid mapping to wider regions may facilitate quantitative predictions of
hydrothermal, magmatic, and geodynamic processes relevant to ore deposition, volcanic
activity, and earthquakes. Among these, earthquake prediction remains an urgent global
challenge. Geofluid mapping is expected to be particularly effective in regions where
subsurface fluid activity is anticipated. Provided that Vp, Vs, and o data are available—
along with distributions and chemical compositions of heat flow, lava, and spring water—
this method offers global applicability for estimating geofluid distributions.
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BT RILTIE, EAAUEFSL — MIAXRTIRE OKRIE - XILE) ORAD
HEEZITTVWB A FRTIhTVWS. BINREOREDEECHREFRIITEMH 5 Kb
ANDOHFR - ¥V MILERNTOC R ZBETEZCTHS. LHrLahs, BilTHFIKROY >
MILYIBE%E 2 ZEIZBR TIERWL (FIZIX, Arai & Ishimaru., 2008 Jour.Petrol.) . ZA%F
KT, WY YMENICET 270U EY « EFYARNLICES 2BEHESHESICEE
LTZ0EaFENLREE, TASEYHEROBRZRETS. LY ALENIEEDLS
74 ) EYETREILICALA DL, (EENF-OEZVWDSSDDEIHICKAINTWVS

(Defant et al., 1989 Geol. Soc. Amer. Bull.) . LY > KLIITISEH DM =D SBEKERE
EELHRE T3 (Pinatubo: Kawamoto et al., 2013 PNAS; Yoshikawa et al., 2016
Lithos; Payot et al., 2018 minerals; Iraya: Vidal et al., 1989 Geology; Maury et al., 1992
Nature; Fourcade et al., 1994 Chem. Geol.; Schiano et al., 1995 Nature; Métrich et al., 1999
EPSL; Arai & Kida, 2000 /sland Arc; Arai et al., 2004 Jour. Petrol., Dinem&: Soberano et al.,
2024 Jour. Asian Earth Sci., Lutao &: Shellnutt et al., 2024 Jour. Petrol.). Pinatubo A LLIR D
BEHERESIL, NLIYN=—2vAa DL, L=ILY FA4 RMEDPRWL (Yoshikawa et
al., 2016; Payot et al., 2018) . Yoshikawa et al. (2016)I&)L Y > A LGNDPinatubo & Iraya
KILUPDBEKRESLD MEEFEHNEEZITV, MEORICEAS LIREEROEWVWDH S
CrHEBASHICLT. FT-, Kawamoto et al. (2013)IFPinatubo X ILF DIFEEDRIETH
MIEBL, RRZFLEKTHZ CeZHRE L. IrayakILFRDOHESICIEIZRBICH AL
TNEEABAENEENICEEREN (Arai & Kida, 2000; Arai et al., 2004) , FiEaEY
LTEKXI EHIREINTWS (Schianoetal., 1995) . FAHAETERLDIIL—T T
57 L TWBPinatubo X LR DBEHKEHESIL, 3@THIN, TNENEEORHEZ R
7. (1) ARBERTIIENRZA AITHETAINILIYIN=-v1 b, (2) ERFEGE—A
REZzECEEBZESICENSZEABRICECHIRAYTI > TLWE ZEHREIND DO,

(3) MREHRHEICDHE L TVWEI DD THD. IRNTOFEEICE VLV THHEBERL S
ERILTLYRDAS FLESA MEROABRGE ZNSDEMICHES DL T LR TILE
ZUOLDZLVWVEAEBAOEEICL > THREMITONS. (2) HIZIE, ChEFTHRESIN
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TUWRWVWK S BEEIERIND. S VDD, FE-SEM-EDSHFIC K DRIASEYIC

DVWTIRE%ETof. ThETORELELH,0-COMME, BLUVENS LR MERNEE
L LT DOAEICHRERINSG. THIC, MERCDITRHBREHINSG. CNSOFFHZE
BLT, RMAEEYORBICOVWTHRET 3.
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#5BLIE. NEFRESFEOMEN110km. FE - /NERBEBELIV 7T BEEDORE
EBDOFEKI20kmICAIE T D RA60kmIZA30kmDEAFH TLEEKI2000mDMAZE £ D TH
%, TORANINEFBENERL. BEBEDIKEHIKIL000mEFRE « INERBEDIKFEN
6000~8000m & kR TE L <RV ZZ T %o

BEBLOMEBEREIZ1980FANS52000FRICEZEHEIN. AEEEL L TieaEb L
Y ML ABAE. KRE. IFANWVWE. RZFHA1 b #HESEHC L TFvy— b BK
A BE. BE. BEOIEH. —BICTrOF 1 bORRENHB(HEH, 1985; HiFh,

2005 ; AEIEH, 2005; Ishiwatari et al., 2006; Okamura et al., 2006; Wu et al., 2019),
EBLTIIMESREANLHD. EANPNETVWI E, BLUMETHERDOEERBEH R
TN TW3(Miura et al., 2004; 1E#&IZH, 2005),

AHRTIE. ChETHEBLUTITONICHRANRZRADMETREL. B#EBLOER
FPHREE ZDOEREICDOVWTBEERT %,

[XX#k] BF, 1985, #1EK, 7, 680-688 ; WIZH, 2005, NBE—BRE XL RBARLEEFF
B8, 3, 61-76; AEIED, 2005, #tEKS 4, No. 52, 140-148; Ishiwatari et al., 2006, Island
Arc, 15, 102-118; Okamura et al., 2006, Mineralogical Magazine, 70, 15-26; Wu et al.,
2019, Acta Oceanol. Sin., 38, 99-110; Miura et al., 2004, Geology, 32, 541-544; {£EEIZH,
2005, #EK=4Y, No. 52, 129-133.
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