tyiay —MRAHEAEABRLBYRFR02D2FF R - R

[ MEE:EE | SY/R6 BRIt v a Yy | KBEROMERIZE/FlE - XALE - T T o>a> TJ7o8)— |
2022498 18H(H) 9:00 ~ 12:15 | & B351 #A 5B HAZTAE BAR3F
SI/R6ERAty> a3y | ARIEBOMERZE/ZRERE - Mg - HTH4o>a3>T770
IJ —

ER: 8H FE(BERAE). X BZFRASE). EH BRACEFAICHAERE). 4 B LK)

1235

£ W © SIR6-01~S1R6-03

JIIARZEE : S1IR6-04~S1R6-06

SEFES/A : S1R6-08~S1R6-10

BHEE  SIR6-11~S1R6-13

9:00 ~ 9:15
[S1R6-01] HECTEMBERDFENL 5 R B L L fibitist & DRAf%
2z B Bt (1. B RS YR FERZEAN)

9:15~9:30
[S1R6-02] LLOR TFRITRALFEER, LfGs®H EREENRE D < U VIBIE & HE R
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[S1R6-12] Natural and numerical considerations of water budget of the caldera-forming
magmas in Naruko volcano, Northeast Japan

*Alexey Kotovl, Satoshi Okumural, Kenji ShimizuZ, Isoji Miyagi3, Masaoki Unol, Noriyshi Tsuchiyal (1.
Tohoku Uni, 2. Jamstec, 3. AIST)
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Relations between Kyushu and the other places from a view point of age of Cretaceous
granitoids.
Yukiyasu TSUTSUMI* and Kenichiro TANI (Natl. Mus. Nat. Sci.)

New 81 data of zircon U-Pb age were obtained from Cretaceous granitoids in Kyushu, southwest Japan over the past 3 years.

The data clarify that the ages of Cretaceous granitoids in Kyusyu become older toward both of continental and oceanic sides,

from central part of northern Kyushu. Ages of Cretaceous granitoids become younger toward continental side in Chugoku-

Shikoku region, southwest Japan, whereas become older toward continental side in Korean Peninsula. Considering

paleogeography before Japan Sea opening, these were “fragments” of the aging tendency toward continental side and oceanic

side, and the tendency of Kyushu is considered to be the “edge” of the age distribution which has both of them.

TN FFFAE RO E Rb-Sr 28 A
NSRSV T E 7o, iYL U-Ph RN K
L, ZOHEBHZ TNDA (72 & 213 Miyazakietal,
2019), TOFTHEMIIIL L THoRT—X2ELITIS
W R T o7, 2T, X IIEEEE T34
I D JUN D BB PSRRI 2L L, F 81
AEHZ W T a y U-Pb AGIIEEA TV, NERTS
F2 L C& 7= (Tsutsumi, 2021;2022; £ « 43, 2021a; 2021,
2022). ZOFEFIZONTELET 5.

TEREEEOERIE, PEUNCIE, mEROIEEHETT
—B 113 Ma DEANEDMFET D73 109~108 Ma (25
L, dEECIE 106 Ma IZEEF3 523, dbimd (L
e E 98 Ma A7 L7z, ALEJWINTIE, FEifC 100~
95Ma, FHEETIZ N2 Ma £ THLSRDD, ZIhb—
fir, JEECIE 112~108Ma &, FHOWEL 2%, D%V
U oo EEfCAEREA 1L, P QRRCE) 7Bk ORBEE(D
(2> CTHFNCE S 222D TiEe <, AE N R
Zerpuls & U CORREA & MRAEADBUS (2> Ty < g
D eV R 2R, HE - UEDF O il —
B = B R R RRERAN S [ 2o TR < 72 DA
ZFpo (lidaetal,2015) 725, ZAUIBEF — LB AL
INE Tl 27 B, AN FELREIZ R E S 4
52 e aasd. —J, WiEEEO Ak bR E RO
R, B E~ALEIERCANT T 119 Ma~106Ma,
BTN A D 1223 TC 97~87 Ma, 85~82Ma & 73
Y, R 7 D B A O LA FAIT 76~70
Ma %R L, KEARIZE2 - Tl < 22 DA g 2 FF

Keywords: zircon, age distribution, Cretaceous, Kyushu, Korean Peninsula
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Figure. Schematic age distribution map of Cretaceous

granitoids before Japan Sea formation.

lida et al. (2015) Island Arc 24, 205-220.; Kim et al. (2016)
Lithos 262, 88-106.; Miyazaki et al. (2019) International
Geology Review 61. 649-674.; Tsutsumi (2021) Bull. Natl.
Mus. Nat. Sci., Ser: C 47, 13-23.; Tsutsumi (2022) Island Arc
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Magmatic processes and geochemical characteristics of Tsubashiki diorite complex,
Sanyo belt, Shimonoseki, Yamaguchi Prefecture
Owada, M.* (Yamaguchi Univ.), Matsumoto, S. (Kikukawa Junior high school), Kamei, A. (Shimane Univ.)

The Tsubashiki diorite complex is situated in the Sanyo belt, Yamaguchi Prefecture, southwest Japan. The complex
consists mainly of the diorite, quartz diorite, and tonalite, in terms of mineral assemblage and modal compositions.

The whole-rock compositions make monotonous trends in variation diagrams, and their Sr—Nd isotopic
compositions corrected to 90 Ma deduced from biotite K—Ar dating are homogeneous with the values similar to the
bulk earth. The mass balance calculation and Rayleigh fractionation model indicate that the geochemical variations

of diorite complex were caused by fractional crystallization from a single parental magma. The Tsubashiki diorite
complex geochemically shares the previously activated north Kyushu batholiths rather than the plutonic rocks from
the Sanyo belt. It is inferred that the petrogenetic processes partly take over the features from the north Kyushu

magmatic activity.

(TR BE AL R A 3 2 Jiiic i, POk
BRI T 5, T OERITEIEEEIR S 7R &
W, IR ICE T 5, AL, PRS2 b A9
Pikaz L Cr—F g cafZbicEL C
& TRO W 5 %, Yamamoto et al. (2000) 13,
Pl a0 BHEL 2 EKEET BT 2 0 ED
HERE S O o AR S ER TR L 7228, A
R TeHR O ELER AR E iz D AT, SR
R Z I Z 72 E BN REHIfTb Ty, £
T ORI ISP FA % &, FsPIfs
DI HGETE % EEIVICEHE L 72, ¥ 72, FCI9FF
#, BER K-Ar F£RF X CFRAAEEK O R
SEROALE R T 2 BET L 72,

A EPIR S 13 TR ALER, FuEeEE o FdL
1 km 1ThH72 0k L CERE L, B AR
PuERE 2 B <, PIRRE IR IZGTIC X o TR
2L, R EEachs, Lrl, Bihda
I E ABIRIZEED SN, & 2 CIRIEREE
VifE L 2 oRIic X o C, P, AEMRE s
XU =F VB0 T 5, BRSOt odt
i, AEPIREEE P —F AR RETICER TS,
POk X ALK A R L, FIiCARA L RER
EEA, LIEUIEHHEA 205 . AoePdiks (38
A%ERE, BEREAEEZED, FP—FVARE
iy e L CEICERENZEAEIREIT 15 Kin
T, FNCAHY RAEMN Y. 2ToEHICHEERL
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72 HBERO K-Ar FRIZ 902Ma Z7R" T, ~N—7
—K<clx, —#EorL vy FanRL, HMeL=5A
TH K0 23 3wt% %2 5 2 & 137\, eSrl-eNdI
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DPIREE (Si02 =53 w%)H 5 b - & L L 7= b
—FE (Si02=67 Wt%)ZTER T & 2 2 & 2385
ne ot
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FALT 2, FEEPIRE AL, 2 BHDO VLRI
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L7zdbER N Y ) 20 B L T\nw3, 20
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BRAT L Ie~ 7~ DEE % —# 5] 2k <R Tile
ToTWi=Z & RRBT 5,

Key words: Sanyo belt, Magmatic processes, Magmaic activity, Tsubashiki diorite complex
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Provenance study of obsidian from Oki-Dogo and Northern Kyushu, SW Japan
Kamei, A.* (Shimane Univ.), lioka, N. (Nihon Chiken Co.,Ltd), Suda, Y. (Nagasaki Univ.), Naito K (Chiba Univ.)

The provenance study of obsidian is to estimate the geologic origin of obsidian artifacts excavated from
archeological sites. The chemical composition of obsidian is used as one of critical tools that can help trace possible
exchange and trade routes by linking artifacts found on sites with their geological sources.

This study has investigated geochemical methods for estimating the obsidian sources of Oki-Dogo and
Northern Kyushu. The number of sources examined is a total of 28. First, the Nb and Ti contents of the obsidians
are pretty effective in dividing the OKki/IKi origins from the Northern Kyushu origins. The next, Si, Ti, Fe, Mn, Nb,
Rb, Sr, Y, and Zr are particularly valuable in classifying the Oki and Iki obsidians. In contrast, Si, Ti, Fe, Mn, Ba,
Rb, Sr, and Zr have high functionality in discriminating the Northern Kyushu obsidians. New discrimination
diagrams using these elements have been established, making the obsidian artifacts provenance of Oki-Dogo and
Northern Kyushu understandable. In addition, we also examined a method for determining the origin of obsidians
by clustering technique. This method is able to promptly refine the origins using multiple elements. However, the
technique was also shown that the origins of some obsidians could not be narrowed down. The unclear can be
resolved by using together the discrimination diagrams described above. The combination of the clustering and the
discrimination diagrams seems to be most effective for the rapid and accurate estimation of the obsidian provenance.

@Japan Association of Mineralogical Sciences.
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Crystallization experiments of supercooled rhyolitic melt

Tamotsu Sugawara*, Shumpei Yoshimura (Hokkaido University)

We conducted crystallization experiments of rhyolitic melt under subsolidus conditions. Results showed

that various types of crystals were formed in the sample. A cristobalite layer was formed on the sample

surface and a spherulite layer developed inward on the cristobalite layer. Spherulites also formed in the

interior of the sample. Vesicularity of the melt increased with time as a result of secondary boiling driven

by spherulite formation.

XU HIT BB 1 5 O N TRITIRNS b B L JE T
DIRR R I RIR DI RS RET D, Fle, BERE W
EHTE E DB AYRR I 7L — R K%
FRAESHDIILRDHD. EREEDIY R LIR T 5% B
IZBAERL TWB Rl RS HY. B EIRAR DR R E
HBIOZ U T DAL MD R IR 238
FIEDOERB L BRTHILEE AN TS
(Fink and Manley, 1987), LAL. #f b0 kil
BEDIRHETRIY, EOINTHBIEEEZD

PITE BRTHFES N TORN, ZTTARFETIE.

VR TR N R 2 B R T 380 B S i CHRAUA - AL
rOFERALERZ T, HibE RO IY
JiiNTz,

EBRF LRI A KT T AF 2—T Tk,
FRCEE T T X G I3RS ) kLK
T P A7 AT 22 B AL, 800-900°C, 6-216 h
DL TEBEIToI, ZOLELFEDNIELBK
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BERTIZZ VARV A DADE ., ZDHRNC
BRI — SNSRI @A RS, EBHL N

Keywords: crystallization, cristobalite, spherulite, secondary boiling
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Evolution of magma plumbing system beneath a submarine caldera after
the Akahoya eruption at Kikai volcano

Morihisa Hamada™, Takeshi Hanyu, Iona McIntosh, Maria Luisa G. Tejada, Qing Chang, Takashi Miyazaki,
Kenta Ueki, Bogdan S. Vaglarov, Tomoki Sato, Jun-Ichi Kimura, Satoru Tanaka (JAMSTEC), Katsuya
Kaneko, Koji Kiyosugi, Reina Nakaoka, Kimihioro Nishimura, Nobukazu Seama, Keiko Suzuki-Kamata,

Yoshiyuki Tatsumi (Kobe University)

Kikai submarine caldera in SW Japan has undergone many eruptions, including catastrophic caldera-forming
eruptions. It exhibits a double-caldera structure and consists of a giant rhyolitic lava dome (~32 km?®) and satellite
volcanic cones. We have conducted research cruises to Kikai caldera to unveil its history of eruptions and to
monitor its current volcanic activities. We will report analytical results of volcanic rocks dredged from Kikai
submarine caldera and satellite volcanic cones, estimate P-7 conditions of magmas, and discuss evolution of the

magma plumbing system.

MEE®N
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LT HARYEKEZITUHE LT, KIMEA R HD
MK ZTERRICHR Y IR L CE kIl THh D, AR
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Structural state of plagioclase within volcanic ash erupted from Sakurajima volcano
during December 2020 to June 2021

Tomoaki Matsui*, Tsuyoshi Tateyama (Kagoshima Univ. Educ.)

Plagioclases in ash from Sakurajima volcano were investigated to monitor the volcanic activity. Samples were
collected from Dec 2020 to Jun 2021 at Kurokami Elementary, about 5 km east-northeast of Minami-dake crater
of the volcano. Plagioclases in the samples were collected by magnetic and heavy liquid separation, and analyzed
by X-ray diffraction to estimate their degree of structural order. Diffraction data suggest that the structural state

changed with eruption frequency during this period.
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BREOE 120~250 pm DFREHZSOW T, ok
D%, EIR RV 2T 27 U8 R T LKE
) ZRAVTHESRE WY (oS L/
SV (70 A MART A NE) RV ERE, &
RAZHEBELZ, ZOoREAREHZOWT, BR
X#EHrEEE  (CuKa#R) &2 HWT 21°< 20 < 33°
OFEFHTHE L, MEREBEHEET H7-OICHE
7RI RR T — & & 4%C, Scheidegger (1973)I2%E~
TiHFEEL (1-11), (-201), (131), (220), (1-31)iZx*t
JET 2 TR DA (20) 725 B (= 26(1.41) - 20(201))
& T (=200a1 + 20020 - 20031) ZRDT=, S EID
AUBHRBUSIM TIE, 2013 05 2018 EE TO—
HOFAERER L LT, B/T 712y DO
BWTERFEE, (LA & S IZPRWEIPHIZINE -
TWe, F72, EAEENRE -T2 2 A~4 AD
W, X0 BRFEMIOEEREOREA LS
<GB H LZZ & bR sh, #EA

DOREEIRAE DS KILTE B & B 03 2 W E R 7o te
BEELTHEMTHDZ Epmani, &8 kT
X 3 °< 20 < 700D FPH &M E L, COD
(Crystallography Open Database) & =1 B = —
H—WREIZ LY KIUIKIZE £ D ERLW) % [F
i LTz, BHRA OILFHEAUE EPMA & -V TotT
L, fHkENFHEEANPLOIHIKEAE T
(AbspANsg~AbypANng) i < FERE S L7z, A RIZAT
U 7o BHR ARG a1 V3R Rl S8 A 0 3 B R A 1 B,
HBivTe, —MRANT K LRI IT K TR ENZ 31T 5
Fx IR BB BT DA MPIBTEL TWDH Z &
D, B L7eRRADEITM TH o Thikx 72
(LSO E R B 2 & D ETA R O Bl 3Tk B —
INERAEDLI LD THD ERHTI&ET
B %, KILIK D Am MR T8 e X fRor Bk iE 2 H
WCEE 10 J£% (Si0,, TiO,, Al,Os, Fe,0s3,
MnO, MgO, CaO, Na,O, K,O, P,05) (Z2W\T
IIMT LT RESR, SIO sy D'E f1% 60 (mass%) Rl
% T, ARBTZIIEETHY, RIEEZ®E L
TRFE L7 ST 6T, e kLo~ 7~
PR RICKRE R (IT o b HEES N, &
BIOFAETIE, HEDBEEC XLV REAZHEET S
ZEIZE ST, INETIY EEICHEERAEZ
ETHIENARRIC/ -T2, £, BEABIENRZL
W HY U 72 KUK R O RHE A 23 K0 AR
FRFFE 2 n I SRR S LTz, A b KILIK &
MRk T DI O EIRBICE T 57 — % & &
L, HERBLEBIN T — % ORRFFEILE HIRG
LELELZ ET, KINEE 2B D872 72
RERMTHZ LI d E W S D,

Keywords: Sakurajima, volcanic ash, plagioclase, powder X-ray diffraction, structural state
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AR Wi v =71 v ke, FiREE (REK - BeERT)
Determination of chemical composition of andesite endmember magmas produced by
magma mixing
Ikuo Okada*, Tomoyuki Shibata, Masako Yoshikawa (Hiroshima Univ.), Hidemi Ishibashi (Shizuoka Univ.),
Takeshi Sugimoto (Geothermal Engineering Co., Ltd.), Yasutaka Hayasaka (Hiroshima Univ.)
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WBIAABTH CTHBET 2 ZIAE~ <, w7~
A (Sakuyama, 1979) #1534 & @ R4 (DePaolo,
1989) DEEZ T T 5. ThbD 7 a2,
;rlJJE'?ﬁ*\?%EE%'— Mo ERAC 22 I IRl 7 =

~ICBLE RS, 2D, TRE~ DK
Ilﬁ>7“tzaéézz Xt L CTE R - BRI A I
A D 20 2 L & KHIHR & L TR IciREm &
NTWV2 DI L, RILAESRE TP 2 Fife &
Lcigmz BHTE R WHArRL ., 2079
Zia~ 7~ ORI IR IEARH R 3% o, —
¢, BRI oLtk L, Zilig~ 7~ Xk
O A CIRIEF i~ /S~ Td, BE e 2
S LA & OFERR R L Tw»
5. 0%, miREEERT — 2 2SRRI T 5
Z & T, A O FEITCHEME D o P E A v
F DREEL, Fﬁ’?fﬁmﬁrfﬂfﬂi x5, Ml
A - AL OMEITER O 5 BUfR A3 5 R Al RE
&7z o 7= (e.g., Ridolfi and Renzulli, 2012; Putirka
2016; Zhang et al., 2017; Shimizu et al., 2017,
Humphreys etal., 2019). Affge<ix, LBl 7=F
Era L, %F?Ek?ﬁﬁf}”@(mﬁ? JE77,
FHITHE - MEICEM Z, ARG R IR
E’J CHEE T % 2 & T, BIlA~ 7~ O % 5EA
ﬁ#ﬁﬂﬁ“% &xHIEL T, JUNLEERICAIE
FIURC A Ko RIlaIcEEh 2 A0H D
I;c?'ﬁ?é R ICRAK % 0T L 72,

Txix, chFcic, MAXKILOLIAF DA
F’EJE(EBF@I&}/W@(MF J£7), FEICHE - W
BRICHEM Z RMANCHEE L 72 (22> 2021,
SRS, AR KL ORI T o AP 1
Leake (1968) D/ HICHK DO &, ~X—H ¥ 4 b

(Prg; Si = 5.8-6.2 atomic per formula unit (apfu))
b=y FFLy 7L v F (Mhb; Si=6.5-7.0
apfu) I HbNd. £7z, Prg & Mhb & O Ff

HEEANL T (ZNZENLLUT, melt-Prg & melt-Mhb
k?é)@mﬁ,rﬁ FEILHR - EITRMHK
DHEER D D, FICLAT O /AL 2Tk -
720 (1) mgAL MiEENEN, Ein s HIERILER
Koz A L, mfm kil Tic B a2 - EE&E

Keyword: andesite, amphibole, magma mixing, Yufu volcano
Corresponding author: ikuo-okada@hiroshima-u.ac.jp

THET % 5 (2) B KILDORINIE~ 7~ DR
LW R Tl AV AL OREPEE 7.
KRR TIE, BAKILORINA~ 7~ % LR L

7o~ 7= R A T DR A 2 R IS HEE

L7cTEIC DTG T 5. w7 =3, Sie A

ﬂ/ ]~ DRAYTH 5. kKL RIGICEEh

BRSO 5 b, An ICE UREH, Prg,
iﬂﬁﬁ%ﬁﬁiaﬁgﬂ? <k, An IZZLWHRE

i, Mhb, RTEADBHERE~ vl FE LD

hTw3 CKHIE2, 1990; A - #HAK, 1991). %

2T, SiOEE YBEOMRICEWT, AniCE

TRHRA, Prg, HRMEA, melt-Prg ORGEIR D

LIEERE ~ 7~ DI Y 153 % AHACHIPH % #EE L 72,

FERIC, ERE ~ 7~V 15 2 M EHIFH 5, An

ICZ LWiatRA, Mhb, #U7HEA, melt-Mhb DR

HGRRIOME L. OB, MEHD Y BE

%, ®REfH - AV FEO Y OSRGREDME
(Bindeman and Davis, 2000; Dohmen and Blundy,

2014; Padilla and Gualda, 2016 and reference therein;

Ivesonetal.,,2018) T &5 0 L{REL 72, T 77,

YA, RUAG O Y IEEIL, SRR ¥ (Bédard,

2014 and reference therein; Brophy et al., 2011;

Czuppon et al., 2012) & melt-Prg, melt-Mhb ® Y

h%&%%éﬁﬁ&é.\b%& ZETHEEL . b, SO
BIZRHIE2 (1990) DREE % V72, —J5 T,

v V< RAGICX o TEKREI N~ S~ DL

ﬁJZéi, TR - JCR QBRI F T i o D K %
/vf[Eyl\%E,j FL vV }‘%ﬂfé DT k—%‘olﬂ

’C HEE L 7o~ 27~ 15 2 HBCHIH &, HAm

KILNDOZIEEE D Sio, & & Y{%ﬁ@ﬁsﬁ%%"ﬁ

FOTAL U 72 8125 EE 70 5 RHI 2> &, T BRE 0 Ak o)

< EEREWES < =iz Zh, SlOz~45

wt. %, Y~ 10 ppm, B X, SiO,~68wt. %, Y =
21lppm TH 2 LHEEL 2. $ 72, Tﬁibf’ﬁ%’i

H - BEREIRK S~ 7 ~D Sio, &%, ek

Si0, D BEfR D EAELITRAT 2 2 & T, ﬂiUl:

ﬁ@l}%ﬁ?%i’ﬁmlﬂi AR, chEFc—EHW
ICIRET 2 Z L BREETH - 72, ~ 7 < REIHK

DEERENICFFELZdDTHELEZLNS.

- S1R6-07 -



S1R6-08 — M EE A B AR 222022 F 4 - 4
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HERE P RIRF S S BB RIUEE ML < U T #EBTE & ORRF
PR (B - BT, SMAZ (5K - BT, KT (5K - BT, RRHERE

(AR - #T), DASKAUSHIK (AiK - #HT), MTAE= GIKR)

Geochemical features of crustal xenoliths in dacite of Hime-shima volcanic group,
Oita Prefecture, Southwest Japan,
and their relationship to Quaternary magma evolution processes.
Takehiro HIRAYAMA* (Hiroshima Univ.), Tomoyuki SHIBATA (Hiroshima Univ.), Masako YOSHIKAWA
(Hiroshima Univ.), Yasutaka HAYASAKA (Hiroshima Univ.), Kaushik DAS (Hiroshima Univ.) and Keiji
TAKEMURA (Kyoto Univ.)

The Hime-shima volcanic group (HVG) is composed of seven volcanoes; Omi, Yahazudake, Kane,
Ukisu, Shiroyama, Darumayama, and Inazumi volcanoes. HVG is located offshore of Kunisaki Peninsula, western
Seto Inland Sea, Oita Prefecture. Granitic and gabbroic xenoliths have been found within dacitic lavas in the HVG
(Itoh et al., 1997). The HVG is located near the boundary between the Ryoke and Sangun belts. Hence, the HVG
and crustal xenoliths hold the crucial key to constraining the distribution of Ryoke and Sangun belts in Kyushu.
We conducted petrography, major and trace element compositional analyses, and zircon U-Pb geochronological
analysis to pinpoint which one of the three belts, i.e., the Akiyoshi belt, the Sangun belt, and the Ryoke belt is
located directly under the HVG. This also helps to clarify the geological structure of Kyushu, which is covered by
volcanic eruptions and is in an uncertain state. We found metamorphic, volcanic, and sedimentary xenoliths in
addition to plutonic xenoliths from boulders on the coastline near Kane Lava of the HVG. Lithologically, the
basaltic andesite and tuffaceous sandstone were quite similar to those of the basement rocks of HVG. The MORB
(mid-ocean ridge basalt) normalized trace element pattern of the basaltic andesite is similar to that of the volcanic
rocks from the Futago-yama volcano, which are widely distributed in Kunisaki peninsular. Also, the trace element
pattern of tuffaceous sandstone for xenolith from HVG is similar in shape to that of volcanic rocks of Futago-
yama volcano, although its concentration is low. The geochemical characteristics of gabbro xenoliths showed a
strong similarity to those of the Ryoke belt. From the zircon in the gneiss xenolith, the U-Pb age of ca. 111 Ma is
obtained. While the U-Pb ages with high Th/U ratios are obtained from 188 Ma and 195 Ma. These results
suggested that the xenoliths from HVG were derived from the rocks of the basement made of the Ryoke belt, and
hence, the tectonic zone beneath the HVG is supposed to be the Ryoke belt. It can be pointed out that the
distribution area of the Ryoke belt may be more to the north in Kyushu, as the Ryoke belt extends directly below
the HVG. We will also discuss whether these crustal xenoliths have influenced the magma evolution process of
the HVG.
Keywords: xenolith, volcano, trace element, magma evolution process

*Corresponding author: takehiro-hirayama@hiroshima-u.ac.jp
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Reactivation processes of shallow magma reservoir in latest magmatic eruption,
Azuma volcano

Masao Ban* *

Shun Kanno * Motohiro Sato * Takumi Imura (Yamagata Univ.)

Petrologic study of the latest magmatic unit in Azuma volcano was performed to reveal reactivation processes

of the shallow mushy magma. The mushy body acquired repeated injections of mafic magmas from depth and partly

remobilized. The mobilized part was mixed with the mafic magma to form intermediate magmas. The mobilized

and intermediate parts grew over time. When growing front of these reached near the top part of mushy body, these

were mixed/mingled and erupted by further injection of mafic magma.

EFNFHEIEAARKIL 7 a v MIThiiET 5K
HofEXKILTH 2, RFFETIIEZLDRT~
reEka=vyt (KRx=v }) OB
FEITO, WP Z D 725 L 72k~ 7~ oiftk
LBREHL 72, KR =vy Fix7rn 7 &
TAWED» O 5, HFENDELEDKILHIZEEIK
tEBKEE A TICpEINDG, MELELALA
AE A BRI A% LA T, 2% SiO & IXHT#H
1 58-59.5%., #%#F (% 60-63%TH 5, SiOMME
LM EclideToEEPTER Lic e vy b &
na,

PR AR - RIS SRR Y B B, I PSS 13

a 7 A AME Mg THMEER IC~80pum D15 Mg mfz
FFob DLz vwd o, B XU Mg HRHEA
DA T8y FARICE Mg BTG &K Mg §4)
WOZE0bDOBRRDLNE, AL AABERI
ERFEA T EHRTEZA TOLDORRED LI
3, FEBHEDL DT T H Fogs FEFETHIZE D
Fog, ., WRFDOD DI X DHDOMMERT,
Foss T2 D531
ARSI, HEREHEIC Y FREE S E
BLaTzRobo, BoRREELZRT27
ZROobD, MERaT 2ROV OBHEET 5,

COULAERALEAFLTWAS,

B BaEE- -y FIREE % 4 7 DK An, 5 An
. D HIR 2 4 TR, ¥ME £ 4 T OKE D
AL IE A % Ansses. Anzo.go. Anzo.90. Ango.go FEEL T
H5,

ER DMK ZC X T o EREL K
BE SRR - FHE D S RRME I F IS 2 Sy~ 7~ D

BAICKX-oTHHTE 2, ZOEAICL-oT, M
g% Fomfl~ 7~ BRI Nz e Ex b

%o Sk = I RKREICHIE ST =y v 2 kT
A% A4 b BLIOR~FEHTCrALARE 7 1 4
ACANERERLL XA H < 7~ LT &
ni-,

K~ 7= oEiftir, XE~ 7 ~okik~
y ¥ alke S ~DEACIHEED, vy v 2T
DB DILK & £ DFENER & K E~ 7~ D
BEICX a2~ 7~ oJE, BN & i~ 27
*D7 v va E~DRREHE. T 575 HE
< 7= DFEAC XY Fic EERICALE S 2 RE)ER
]~ 7~ DRAMELZHBEC Y IEKICE > 72
EHEE T Nz
Keywords: mushy body, remobilization, intermediate
magma, mixing-mingling, Azuma volcano

*ban@sci.kj.yamagata-u.ac.jp
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Aol HEE. R Fod, g P (EEKR)
Estimation of emplacement depth of granitoid pluton using melt inclusions in zircon:
An example of the Miuchi pluton, Ehime Prefecture
Yuka Taniwaki*, Kazuya Shimoooka and Satoshi Saito (Ehime Univ.)

XL ®IC EEE~ 7~ OEERER, &l
DOAEEFEE L B~ DFER AR DO~ 7~ it
T, INWEIPHIZ 72 D U B G O BRI R e
RWERIEHR TH 5. B fAE IR D EBIRE 245 f
FHNCHIRT D 07EEE LG, ARa Al BT
FAMBIES LN TWDR, ARG EE E2WE
AT A CE R WHERH S, —J7, kil
EHTIEA T ABFEY ORI NS AL kD
A RD, v 7~ E D OBERENRFT ST
L. Lo T, EEEEIZOWT S AL O
A RO D Z ENTEIUR, v/~ DEBERE %
T 2HEMBIEONDL EZZOND. L L7
Do, WACERRIZIIT 7 ARG ENW=9, H
P AV NHR ARG D Z EIXNEECH D ARBFIET
X, B IR I RIS E EN 58 ThH
LHUNAZER L, ORI NOAY O AR
Bralii. I, Hohiz AL M) HAE
AR EBIREOHRMNEB 2o,

EBRFE - ERFE AT, ARNAEEE
IRWBRERAERE 2 TR L 5 TR PSR

ARR L Lo, HNEROE A EER OR L LT,

BAREE & OBFEHIC A O IR, £
At U AHFIZE ENHAAAEARET L,
LI E ) DR OWHBE R B A LZERTH D
ZLEWNRIBEEND. AV NMIAEMOEELERIL

ERA MY o H RS R AL E 2 VT T
Sfc. T AV MM E I ELSE DT
DIZ 1000°CT 1 KifElfRdr L7-F%, 840°CT 24 If
[FIPRFF L7, EBRE OREHIRR £ Tam S8k
DO HEYL L, SEM-EDS THIZ - i &1T -7z,

Keywords: melt inclusion, granite, zircon, emplacement depth
*Corresponding author: ytaniwaki.mi03@gmail.com

R UrarohV—KLrIxyker A8
ZLy, vradiariié ) NEnEO N,
AV MOAWITE OmFITRD iz, EDS 43
Brnd, A0 Ml EYIE Si0, AlLOs, Ca0, NayO,
KO % & iefbhda Bz b, Sio &H &
(74.6~79.9 wt% SiOy) TP /L =2 Z i L7zt
BEO 2B AR (71.8 wt% Si02) KV &L,
EE N—D—EKIIBWT, AL MNIAEHOM
FUXA RO AT b LY RO Sio, A =
DEWE ZAINET D, LIzR-T, vbay
VG d R R RFIC SRR D 3 b L7= AV N &1
e L TIRVIAATE LD EZEZ NN, 20O
T E RS BIER N S Vv 3 IS Rk
WRIEIZRRD BN D Z & LR TH D, 2E
IIRF DT, AV NIAWRERZ /v 2 Qz-
Ab-Or 25 LTz, < O AV hafgWids &
Z 180 MPa LA F &R L, KJEZ/RET 2 HENE
ROEFALPER & FHFITd 5. —J7 T 300 MPa L)
LOBWENERT AL NEEMLHY, 2D
1% Qz-Ab-Or X & W= £ RAE S 0 DR & 72
LHAEE RO Lz AV b O/ Z R L
TWRWABREMERS BV, £ 2T, AL MEERD A
P& BT LW 0 B EEHI A ATRE 72
Rhyolite-MELTS #E £ /15 & 7o £ iREt %
1Tolz. ZORER, U LEHD AN NEFEWNG 114
~80MPa (N=4) OJENBHF LI, ZDOIFE)E L
FEAER ZE ) DN AR DOEREE S & LT 9113
MPa (ZREE 3.5km f2) #RfEH 7. 2D XD
2, v A NMaEYOMESENTICE YD, 18
A RO EBREZHIKTE DRt H 5.
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Mineral and whole-rock chemical composition of felsic rocks distribute on
Kajishima, Ehime Prefecture, Southwest Japan.
Kazuya SHIMOOKA*(Ehime Univ.), Yasuhiro OGITA(JAEA), Satoshi SAITO(Ehime Univ.)

1. Zt»ic Kllco~ 7 ~oBER4A T
“TLT Ty IEMEN, EEKERSOKE
AT 22008 LGEHINATWS, 7§
MHAWNFE IO 2 BEREEEE AL 7 L
TT v 74Xy FCEKEN, RS AT
REIFLDE LENELL, ZOKIKE LT
PRE TS O E RIS R E T B (B 2
I¥, Nakajima 2004), L2>L %&b, ZD XA A=
XL DOWTIEIREHL IR >TELT, 1L
R IO K M A B ER AR TH %,

PURR B B 13 B AR AL R I A7 L. 2035
NWEBEIC X VIR X, BIRIRICERE G239
fid %, Yk, BEhWEEICO W TN
(1985)IC X % Go#iA 1 FWF9E % Kagami et al. (1985;
2000), Okano et al. (2000)1C X 2 R iARE AT 2R 5%
BRI N TV B A, HEEEHAICD W T O IIHM
DT L VHEN985) TE 2 I ik & 7= 5 A ED
HIFFICB o b, AFRICENT, REDHER
BHEADPOHICTRAFY 74 v 7l E RH L 72,
Z T, RREETIE., FAXFV) T4 v Z7HBAEHE
T 2O WAL R EZ AL 22 i 5 L &
b T, EREE IO W TEE L AT 21T,
W B O EERE S OTEABGETEIC D W T L 720
20. BARR REOHEEESEIZEINERICLY
Frkam & BRIREMIC KA T & 2, RREHH X,
BB WEHE S L oEFugic gikiRicE L.
ENRFDER T BNk E ATT 17 & FAFI 7 2 TR
WaRRT s, AR CIEBRIc s, == F
AT X 2 IR bR a~Ttm s oK %
AT, WA CEAYEA, REAOFR—T7 487
TR T ML AT - RELREE
TE, BEMIARO R TE IS ICFRFI ICi
32, BRER I I E— o BE L EFE R I
BIIRICE L, A, fAHREA. BXUCEREND» O
h, LIFLIIMEo A2 ) EA2 &0, £— FHK
IC X 28I ERPIR S ~E R a DM Z R 3,
2.1. RRBHEANFEOFRA XV T4 v 7B =4
V74 v AR, FRCRAREE B9 2 8A
ey FRICEL, # ) EAPMEHKEZRT

MEA. BRRoa%E, AE~FAFBORENZT
45, E—FHRICX 30T E A0 ED
M %R T, BRIRATEIE, CLIRTRIOAME & 133k
M RAERDaT 2B TE 3,

3. A FEMEK Y OERE S ICoWT, B
WEHIT Sio&H R 73.2~75.7 wt%., K0 &F &
3.4~5.5 wt%, BLIRAEM 1T Si0&F & 72.0~72.9 wt%.
KO &H & 0.9-3.0 wt%DAHHEE AR L, ~—7
—X Eclit, BfHZC L ICEE ML v KRR
T, U VEIRRRERE T 770~790°C o L
REDKD bz, Ao8— X =% REE X —
ETIiE St Eu B2E 2B E S0y,

4. FYALEMARK B E A o SRR AH AR &
RAFY T4 v 7HARERICEST 2 REREREN
2 W T T 2 1TV . Mg#(100*Mg/(Mg+Fe)E
L) & An#(100*%Ca/(CatNa+K)E A ) 2 BHH L 72,
4.1. BER FRKMEABITOREND 27 28
Mg#26., VU L5 Mg#27~26 DAL % R"3, &4 Y
T Ay 7B O BRERD 2T X Mgh63 & 26 D
NA = XNTREZ . Y LT Mgh26~25 D—IE
DAL % R T,

42. REA FARAMTEORNEG X2 T 20 Y
AT HNF T An#DIHEH I T 5 (An#62~37), —
KT, FAFV T4 v 7S ORNEL X, TTHE
~ v 7K ECRAME & 3T R 2 T ABIRTE,
a7 B An#67~56, <V P Y LITH T T
An#45~37 DA EHE ALK % R 3,

5. B FAXV T4 v il oRESCHKE
ABRIANERD 27, K oA EE, {EfE
FE S O X _E(Whitney 1975) T O i EE & E
X ze, FAFY T4y 7 M ORK IR
SMUVER O A TIREATE v, — 4T, SYF
DATEE D a 7 L HPIH K O A H e 1 2AH R D TR
7' & RACER IR O FEE 2 o L. {ERIPORRS
B o MM L (Whitney 1975) T D i JE S HEE B
INEXFT2%, cozenrb, BECHMAT S
HERES LRSS E S o8 miEmic X - TE
L7z ERRBING,

Keywords : Cretaceous felsic rocks, Kajishima, Southwest Japan, Mineral and whole-rock chemical composition
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Natural and numerical considerations of water budget of the caldera-forming
magmas in Naruko volcano, Northeast Japan.

Alexey Kotov* !, Satoshi Okumura?, Kenji Shimizu?3, Isoji Miyagi* Masaoki Uno !, Noriyoshi Tsuchiya®
L GSES, Tohoku Univ, 2. GSS, Tohoku Univ., * JAMSTEC, * AIST

This study is aimed at establishing the petrological features of the origin of the caldera-forming magmas of
the Naruko volcano, as well as estimating the amount of H,O accumulated in the magma chamber during evolution.
Naruko caldera was formed by two eruptions: the Nizaka pyroclastic flow (c. 72 ka) and the Yanagisawa pyroclastic
flow (c. 45 ka). The pumice stones of both eruptions are rhyolites (K20 1.5-1.8 wt %). Total erupted volume around
12.5 kmd. Phenocrysts in the mineral assemblage are plagioclase, hypersthene, quartz, magnetite, and ilmenite,
which are immersed in a glassy groundmass. Low-Al Mg-Hornblend occurs as phenocryst in Yanagisawa tuffs but
absent in Nizaka tuff.

Volatile concentration in melt inclusion (MI) and groundmass glasses were measured using SIMS. Volatiles
content in Mls from Nizaka phenocrysts of 4.3-5.9 wt % H,0, CO, <18 ppm, Cl 1.1-2.0 wt %, S <30 ppm. Volatiles
content in Mls from Yanagisawa phenocrysts of 4.5-5.0 wt % H.0, CO, < 20 ppm, Cl 1.2-1.8 wt %, S <40 ppm.
Melts from both eruptions are H,O- saturated. Using VolitileCalc (Newman and Lowenster, 2002) we estimated
minimum saturated pressure for the melts of 1-2 kbars. Using several mineralogical barometers, we estimated
pressure of 1.0-3.0 kbars for both eruptions. These estimations correspond to shallow magma chamber conditions
(2.5-5.5 km depth), which are consistent with geophysical studies (Okada et al., 2014; Ogawa et al., 2014).

Based on several thermometers, Nizaka magmas has been formed under 790-830 °C and oxygen fugacity
of ANNO to ANNO-0.45. However, a significant heating of magmas to a level of 870°C at the early stages of
formation initiated the crystallization of specific mineral assemblage of high-Ca plagioclase and High-Mg
orthopyroxene and removed amphibole from its stability field. Thus, amphibole was taken out of its field of stability
in early Nizaka magmas due to increasing of temperature. The subsequent drop of temperature didn’t lead to the
resumption of amphibole crystallization, since melts were depleted of Mg. Crystallization of the Yanagisawa
magmas also occurred under the influence of heating of more primitive magmas, which is expressed in the rhythmic
zoning of minerals and olivine finds, however, the range of temperature variations is narrow between 800-840 °C,
in slightly more oxidized conditions (ANNO+0,5), which allowed the amphibole to stabilize in the last stages of
magma evolution.

We applied Rhyolite-MELTS (Gualda et al., 2012) to modelling equilibrium batch crystallization of the
most primitive known rock on the Naruko volcano. The most primitive composition of the basaltic andesite xenolith
(54.7 wt% SiO») described in (Ban et al. 2005, sample TR-4) was taken as the starting composition. Modeling shows
that the crystallization of 75-80 wt % Naruko basaltic andesites to temperatures of 800-810 °C, at a pressure of 1.5-
2.0 kbar, QFM+2 and initial H2O content of 5.0 wt% H»O successfully reproduces the composition of the Nizaka
magmas with a bulk H,O content of about 4.9-6.0 wt %. In addition to prove the relationship between primitive
magmas and Naruko caldera rhyolites, this modeling also allows us to suggest that the volume of water that is
accumulated in melts corresponds to only 20 wt % of all H,O that was obtained during the generation of rhyolites,
however, it is not fixed in the compositions of melts due to limited water solubility in shallow conditions.

Based on petrographic data, melt/mineral volume ratios, MELTS results and H2O content data, we have
attempted to estimate the bulk volume of H,O accumulated in the Naruko magmas. The total amount of H,O stored
in the chamber (dissolved in the melt) is 1.15*%10° tons, but bulk amount of H,O (dissolved in the melt and separated
as fluid during fractional crystallization) is 5.74-10° tons. Taking that the time difference between two eruptions is
27 ka, we estimated total water input into the Yanagisawa magma chamber during this time relatively to arc length.
Such estimates of the accumulation time are preliminary and probably provide the minimum estimates. But
mineralogical futures of the Yanagisawa tuffs allow us to suggest that it is newly formed magma during the period
between the Nizaka eruption and Yanagisawa eruption (27 ka). Based on the above, the H,O input into the upper
crust is estimated at 4.82 t/yr/Marc_lengtn) based on only accumulation in melt and 29.1 t/yr/Marc_lengtny based on bulk
amount of H,O including separated fluid. Arc length was taken based on assumption that the diameter of the magma
chamber equal to the distance between caldera rims (7 km). (Kimura and Nakajima, 2014) estimated the total H.O
flux into the crust in NE Honshu subduction zone is ~13 t/y/m. Regarding this data, we conclude that one caldera-
forming magma system can serve as a spot for discharge of the subduction zone by volatiles, i.e., as a place through
which more H;O is realized per unit time than on average accumulates in the island arc.
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