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[R7-11] The magmatic conditions and hypersolidus deformation of lower crustal magma
chamber below a fast-spreading ridge. Insight from the core analyses of the Oman ICDP drill
holes GT1A and GT2A

*Trinh Nguyenl, Susumu Umino?, Takahiro Fudai3, Yuki Kusano2, Osamu Ishizuka2, Akihiro Tamural,
Tomoaki Morishital (1. Kanazawa University, 2. AIST, 3. Pacific Cement, Co. Ltd.)
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Amphibole in highly depleted peridotite

A. Tamura*, I. Nishio, S. Arai and T. Morishita (Earth Sciences, Kanazawa Univ.)

AZAERNDASARIF By L ERET
LHA7T, WoEENc X ) e m BN L %
BBV ETHZ., DALARTDODZERL
DCr# (=Cr/[Cr+AllLL) (1 XF AR D X v
BN, fahoftEiELEDL v
a V8 F PNIEHEME D & IZIEBEOYE O
MAL EDFEHRBIHR NS,

UL N O e B OEIT IR D E & X
s NHEE»A L ARS) TlE, Cr#130.55
&S, 0.3DU ek d 5, —77, W

HEDOWETH NS TR LA S ARG T
ZCr#130.81TE L, MEEDIA S AFITHAR
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HIAATE TV — 6 DYEDIRAILK B,
GKTCTOFREING, ZDX ) RiEREE
DEVDPA L AEE, WAHRIARTITRH 7%
R=F A b= DERKE DERIRBIR D
INTn3

NPT _a—F=_T7P_2—ALF=7D
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74474 MIZELTWw3 (Igarashi et al.,
1985; M - dJil, 1986; HAHAIZ D,
1999) . AFETIE, BINNA 74474 b
DY vk 7y ary (RMNEE - Eins
) OVLALABEDREE EHiZ, DAGA
BhOAPAIZOWTHET 3,
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A+ FFALL2ERET S, DASAET
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IV N=HAL F I FA FANDE—FE
LIZERINTD 5. xe%ww&#ﬂwuk
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GAERIMELS (0.7 wt%), £ v a v F 7
LVILEDPFZELAMBLTWS (Y < 0.01
ppm, Ti = 2 ppm) . TS LZr&A &I
g < (= 0.02 ppm) , Z ORBMRIZWE
DA Z ) o vaRLZ S LT 5

NIV IN—=HA oA i/\—ﬁ‘#q’
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JRD AV b DEFEDRRIN, AERILHD
WEYELTHRDONDE Z L5, AR
W7y 7INTEKRANVMZHERT S EE
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*Corresponding author : aking826@gmail.com
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Plausible candidates of the IOA-IOCG type magnetite ore deposits in the Kanto
Mountains.
Atsushi MIYASHITA™* (Seikei Univ.), Hiroyasu MURAKAMI (Waseda Univ.)

In the Kanto Mountains, some Neogene magnetite ore deposits have features such as (1) formed near the tectonic
line; (2) accompanied by hydrothermal brecciation of host rocks; (3) with actinolite or chlorite and carbonate
alteration; (4) with REE-rich minerals; (5) magnetites including chlorapatite inclusions; (6) high formation
temperature above 500°C. These characteristics indicate that these magnetite ore deposits are the IOA-IOCG type
candidates in Japan. These ore deposits are thought to have formed a metallogenic province with the Miocene to

Pliocene granodiorite.

RETT LI IRE SR, 55 = A8k AL A3 HES
IV CETREERILFL IR 235341 L T\ D (Nakaono et al.,
1990). ZDoh, HU/NRGLLIBEERILFLIRIE, 4 Rl
FEAIZRRRA IS XD, AV RITTIRRL, BRI R
FR Y 25 By TR OBUIRBEERELIL IR Th D LN B
W27tz HUNRER I, AR IS, PRIk
Z 5 O CRIIT A AL AR, B IEITE DI
REGLTWD, -, BT, AIFOMIK A1
EMEE&L&Er ARSI THY, —MIZHTHE
Mushketovite Bi#fRZ 7R3, FibIE, D EOREHT
BRIL BRI - AL BRIL A > TV DL TERIICH
DAV A MR O JE AR A ) IR E 3 LU
r-WAL SR SL DAL R X, 500°CLL E oo EiE S
ERLTWD., 2L DR #IL, B b8k- KA
(1I0A) L& D\ N T /L F BRI DRESREEHLIR D Z e <
—%T 2.

AR, BRAQHL LT R IRGEIR 3 OV A5 916 1L
FEWSEER L, AAV > H S LR BEERILSL R Th D
23, LT, (ARG 7 =y M T
PRICHRIR 4L, MERILIXE 7 A RHEILTHY, B
TEOMFRBIK A LA MEET. AT, A IRGL

NO uz

10 20 30 [ 10 20

Rix, A LS Ce VA AREEMES. -, H
EAGFLILTIE, El Lako FLRZE CHROOLNL T Z
RO BEVA R 2 FE O BEERIE (BERRTIL T &/~ 7 %
AN ARHIINTWA. 2L, TV
DAV LS AR #k -8 -4 (10CG) 7Y
WEERIE DR AL T,

BAH (L1 TOA-TOCG BUBERH OSLAR ORGSR D
VW, Palma et al., (2021)DR48kHEHVE IR FE 341
35k, ARIRESIEEN RO, BRI
DA IRDB B IR T, ANRLL, B ERAE 5 LA
(DNEIZ725(X 1), ZA S ORGSR LA 0D B e pl
L, PR~ T O B~ S~ IG B L HE
ESHTEY, IOA-IOCG RIRESRLHLAR X & TR L
TVt HEESND.

ZIET, HASETIXI0A-10CG RIREELIEHL A
DOWET IR T2, TNOOFRILIEZ AT DA
TR EE 2 65,

5| 3k
Nakano et al., (1990), Econ. Geol., 85, 794-815.
Palma et al., (2021), Nature, 11:18424.

KBS AZ KBS H

] 10 20 10 ] 10 20 10

1. BEERGLIR BT (Palma et al., 2021) & WV - AR EHEEME D v 2 k77 A KBS H I3BEE% DR

Keywords: Magnetite, IOA-10CG type, Skarn
*Corresponding author: miya@st.seikei.ac.jp
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Chemical composition of tourmaline from Li-pegmatite of Myokenzan,

Ibaraki prefecture, Japan
Takuya Echigo*, Hotaka Ishizawa, Yasushi Watanabe (Akita Univ.)

The chemical compositions of tourmaline from lithium pegmatites at Myoukenzan, were analyzed using EPMA. The
tourmaline samples from this deposit can be classified into five types: black, indigo, dark green, watermelon, and
pink. For each type of tourmaline samples, chemical composition was measured and the apfu was calculated. Our
results identified those tourmaline as schorl-elbaite series. In addition, as the differenciation evolved, Fe tends to
decrease and Li and Al tends to increase. This difference in chemical composition can be reflected as the difference
in color.

@Japan Association of Mineralogical Sciences.

1. IXC®IiC

R E R K IO E T 00 Rk, AARE
NTHED I, VTF U LG B ZRES DT~
A+ THD. (FEH-5, 1977 ; Matsubara, et al. 1995).
AT < ZARNKVPET DI OOD, ERAITEES
FREMEEBITERL, FoEATMIC B0
ERBHBZEME, BOEIESA DILFEFAKDE
[ZDWTE LT L, EPMA-WDS% W T{LF 41
R EZAT 7.
2. BBLOER

ARPFEHOE L AL, MmOzl T, ()R
A7, (2) MEarAT, 3) IRiktaZA7, (4) “Ur—
H—Aa " (LR INE 7 0« R DSk ) A,
(5) B I BAAT OSFIII 3 ITHND. ZIHD5TE
BT, BOBRROTIATIIZHE DD D, )
HICTEAEEZONADONBMZLT T, 2T
EOeSAh, AERLLLIZETD. D3V TH
FHEAT, BRI ATTHY, EHLobAREAER
EEBIZPET D, Z LT UA—F—An " Z A7 LK.
ZHUTRN o7 2GRV F TG LI HET 5. fth
WCE I REAT T, ZHUTVTF T ERRA R EEDIC
FIPETHHDOTHD.
3. M FE

BBk —F— A0 B I DELAT D
BRAZENENIRES D, FH5EEHI DWW T
Mra1T o7z AL AT i, Bk 0@ EPMA
(JEOL JXA-8230)CiT~o7z. 72 BEPMA TIIV T T A
BIOKRTHE, ARG TERWD, LA
BLZHOUWTIEClerk (2007)12 853 HE RIS &Rk
7-.
4. FER

R A NEXY3Z6T6018(BO3); VsW TFR SN DHHLY)
T, TNZ1X=Na, Ca, Y=Mg, Fe, Al, Li, Mn, Zn, Z
= Al Fe, Cr, V, T=Si, A, B=B, V=0H, O, W =

Keywords : Pegmatite, Tourmaline, Myokenzan, EPMA
Corresponding author: echigo@gipc.akita-u.ac.jp

OH, F, O\ o= i E &G T,

{L2EALRR D 3T s e h, B0 DITEER
A, ZOMOLDITVF T EKAITTFEINL LD
ST (1) . ZENENDIATDEKAIZENT,Y
YA e 5 HTHLER (apfu) NEHCEEE (L%
RUTE. FRICERIE, BEYAT7 TlIS1apfuz itk
oM, ERkEA A7 CrX0.15apfuE TR L, B2
HATTIIEEN 72D 7=, L TIF UL T EAY
A7 TIE0.30apfuTH D03, LB INCE DT oI
L, EAEHNCE S 782 A7 TlL0.89apfuft £ £C
L.
5. B8

L EIDO AT E ST, BRA DAL F AR DN b
IACERRDT LB L, TAR=T ALY T T A
DHEAIL T ZERHLNZ 2T, D XH7pa
INTF AT IVINSA L AL IR T 4T IV TEE~DHER LA
CLENDOYVTF T L FER THH R RICFETHER
B D5 HE F (Shirose and Uehara, 2013) OfEAI &
— T 5. AR CHERINTZERADEDOENIL,
THULTALSEFH R OENE LTz D L b s.

A Type 1 Black tourmaline
A Type 2 indigo tourmaline
’ Type 2 green tourmaline

<> Type 4 Green rim and
pink core tourmaline

<& Type 5 Pink tourmaline

Dravite
ErTESA

BERE | HMESA
Elbaite Schorl \
ah,
Li Fe

1 R ZANEBEKSAHD Y VAMNIBIT
% Mg-Li-Fe f& (apfu) 2T =AXAYT T L.
BRADILFHENSRER AT TERAIC
M TENL WD EERT.
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Characteristics of the granite from the Iwafune pluton

and its relation with the Takatori deposit, Ibaraki Prefecture
Haruki Yamazaki*, Terumi Ejima (Shinshu Univ. Sci.), Kon Yoshiaki, Yuki Tsunazawa (GSJ, AIST)

The trace element composition and zircon U-Pb age of granites from the Iwafune pluton were investigated to reveal

the relation between the Takatori deposit and the granite. The granites are ilmenite series and contain high amount

of Ga, Rb and Sn. The zircon U-Pb age of the granite lies within the range between the age of forming the Takatori

deposit and the minimum age of aplite from that. The results are indicated that the granite of the Iwafune pluton

might be associated with the granite that formed the Takatori deposit.

e BB IR 1 R R BT I iE 3 5, R
ARV AT VIR TH %, HEA(1941)1%,
LR O LA 5 km i< H B EM AR D
6 fid 45 7% 1= BUHE R oo B K B S & HEZE L 7=,
— 5, NS R IZ A (1993) 1%, H MR A R 13 PO A
B LEREINTEYVCHAES - BRI AV
¥ —JT, 1986), EHLIKRZEK T 2 1CiE <
CEHETHLEEREHL, BhEaAR
G HUBE R o B KA Tld e v B HER L 72,

A ARoEFHEICE W TIE, HEA
(1943 & L b a O FAEP IR T
7z (IR IE 22, 2021). L AL, SEAfTHF%EIC
BWT, Zofbfa & IR R o B E 1 %
BEEXh Twiw, L7z2->T, KK
Bl AaEoMETTEMAKBE LY Lva v
U-Pb fEfIC X v, fE A & & UL IR o B
HicowTo@HZIT I,

AR ECHRE» ORI, B
fl 5 13 POk S o m B 0 B P 300 m o i B
KoL TWwad, miEl: 0.09-0.21X1073
SIThHY, A AF 4 FRIDEREA TH
%, fbmelx, 7TArAVEA, ¥, HE
B XUOCERER2rOBERIN, EIKDIEY
&L CHESRIL, FxvAH, ANVAFAL,
TREAL Y, Prayv, VFABIULESF

RhA%EaU, 2t KL, Si0, 2% 70.4-
71.8 wt%, Ga 2% 27.5-29.7 ppm, Rb 725 272-
341 ppm, Sn 2 3.5-4.7 ppm TH %,
AR-R VT AT VIR EEKT 5 L
A3 A A F A4+ FY THY (Ishihara,
1981), oita Ak ofbEa b FRKTH 5, {E
e O MEITTEME I, SWEKOT 77
A F Db D(Ga:29.6-33.2 ppm, Rb:340-410
ppm; /NAEJRIZ A, 1993) & MBI L, & W Ga,
Rb D% /RT, £72, 2V I AT VKD
fBRILHEL R 5% Sn(AJE, 2002)1%, &
fnEE Db D3 3.5-4.8 ppm & HLELH & W
xR L, EHAD % v 2727 VELKRIX
DIt E Db D(1.0-12.4 ppm, FHEAE 4.6
ppm; £J5,2002)8 —E T 5, AR AR OTE
g DY a v U-Pb K (64.6 £ 2.1 Ma:
IR 1% 2>, 2021) 0%, & HUHE IR o §I5 R T i 4
RET7T 774+ 0HEANERD R/ E D i
(71.8-57.3 Ma: Shibata and Ishihara, 1974; /]\
BIREIE 2, 1993)IC AN D, L7izdo T, Ak
e NN (A =R =& N7 N A W O sl (A b
i, FIRIH O KEGES) IC X > TR 1Lz
EERIND, TNOLOREDLL, B
o A IXEBIEIKR Z B L 2 fEma &
BET 2 [fEE N Em W E S 2 5,

Keywords: granite, Iwafune pluton, tin—tungsten deposit, Takatori deposit

*Corresponding author: h.yamazaki@tutanota.de
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The mechanism of bipyramidal quartz formation in Kuroko deposits
Jumpei Sugioka*, Ryoichi Yamada, Atsushi Okamoto (Tohoku Univ. Env.)

We analyzed Kuroko ore specimens and conducted hydrothermal experiments to discuss the mechanism

of bipyramidal quartz formation in Kuroko deposits. Fluid inclusion microthermometry revealed that the

bipyramidal quartz in Kuroko formed in fluid at about 300°C. Hydrothermal experiments revealed that the

bipyramidal quartz formed by phase transition from amorphous silica. The bipyramidal quartz is thought

to have formed by supersaturation of silica in a fluid maintained at high temperature in the stockworks in

the subsurface of the Kuroko deposit.

BERSEIR D B A DT & KBEERR & 1T\ B8k
PR ICE T 2 MR EDIEE A =X LITD»
THEHEL 7z, HEACEE IS O ERMSEL (5 EH)
PR, IRIEFEIR) 2> & BRI L 72 WS A 5 % & ¢ S
PLFEIR DS % FEHTIC V> 72 FSERLIE BB O
MEERL @AM OE X2 0.01-0.52mm., 7 &
T MHD~3 TH o Tz, AEAICE T B TIE
WHY DGR 1Z 281-309°CTH v . B
PR @ #1349 300°Co ik CIEK L 72 2
ERHL I T o T, E 2, IRTETEE % FF0 IR
HEEEA AT, TOMERL 2> Y HKER (Si=

~300 ppm) % LA & I X & 7 SEIT H TR
AT o7z —EEIIT, KISE ZHIKICH > T
Besclcr ) A etitid 7, ERIE,
EEERF S ORI SR SFIc B W TfT o 72,
e D TSR 2 & ML EIL T 'L T 7 R
U AH OB L TS 2 2 L B0 o,
¥ 72, BRI SAESR BT IER L 722 &
O, AT RIRAHICE N TO RS 5 C
EDHD AT TR o e, MSEA S IE . BERRR T ER
DALY 2T =212 WT, ¥ AP 5w CEAT
MCR2Z&iICXoTBHLZEEZLILD,

Keywords: Quartz, Silica, Kuroko deposits, Submarine hydrothermal deposits, Hydrothermal experiments

*Corresponding author: jumpei.sugioka.r8@dc.tohoku.ac.jp
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=R, NRHE Y, MR, HEOAES, 2RI, ITRRAY, ZiERE,
PULBEAS o, ARARHET, IEpELe, BAHIRY, TR, =25t
(RAECK, 28R, 3SHRAGHK, *SPring-8/JASRI,
SIRINIBBRAVAARFGERR, AR, "THALK)

Melt inclusions containing platinum group minerals
in Tahitian mantle xenolith
[. Mitsukawa'*, T. Kogiso!, N. Akizawa?, T. Taguchi®, K. Uesugi?, A. Takeuchi?, M. Yasutake?,
A. Tsuchiyama®®, M. Matsumoto’, J. Matsuno®, S. Okumura’, Y. Igami', A. Miyake'
(*Kyoto Univ., ?Univ. of Tokyo, *Waseda Univ., *SPring-8/JASRI,
5Guangzhou Inst. Geochem., CAS, °Ritsumeikan Univ., “Tohoku Univ.)

H4%t#% (Platinum Group Elements, PGE)

X, —~ v P AGEERIBIR Y E DA L

> T2 PIHAHBER D s LE R 2 HlF 3 2 EcEBER

HWERLFE P L ——TH B, TNT TKRAD

~v h v vEEROCURERNRIBRP~

v kv (Primitive mantle = PM) @ PGE fH k23
HEINCEAU, LaL, =V IV AV I VA
D PGE fi 2. AL F kDRI X ) =K
ML T 5 2 e RMbnNTEHY B IEiER PM
® PGE it E D=0 1ciz~ v F A NERIc BT
% PGE D534 LMk Bt %2 B & 2> 103 2 223
Hb, FODITE, v~V bk v T VERIC

BWTPGE 0%k X M) <TH 3 Fe-Ni-

Cu MLy & AEHESY DA EETH 5

Bl, Fflicw AP E LTHafi L Twd b olid, Hisk
fhocoEfteiREEZ RN TnE LEZLNLS

7-HEETH LU, = ATV ETD Fe-
Ni-Cu HifL§i-° 2B &Y 12, — ML 10
pm AR EUNTH B, Lo L, TfrifFgE i,
ZRITHI A D pm AT — LV CREEDBITHO LTV B
B 03% L. ZRIT A ek kELL, oA
EORFERPHIEICRE N T o7z,

KrlizonEclc, xeFEBfE~VYPLAY
7 VEEST D A FEEYNCN L TREHE X
CTiRF 2 FEM L., PGE Z2& T pm L F o
A N EEY) % ZRITIC um DL © 22653 A RE
TH#E L TE 2, 2B, HAEA T AL
FEEY L LTHH LT3 Fe-Ni-Cu HALIEY
ic, BITRICB I 2EEH LV DLE (144
vol%) DHEESMAEEN TS Z L2 R
L7=B, F7-, H&EIEY) & Fe-Ni-Cu ifbisy
k. EERRIE N T R0 ARD L EMT LRk A B
CTHEL T B Z BT,

AWFFE T, BEEIY) & 73 2 “TRikS L
ZHICERLC, ZoMEEEZHWIC I~ vy
WM % T o7 X HIC, |7 U HAHES Iy
A3 2Rl A0 aFYICx L CiEiailEE 15
WEE (TEM) & T 3 F — 80 X for et
(EDS) ZH W=zl ot 211 - 72,

ko LEMICH LTI~ vt 2{T-
745 1360, 1600, 3000 cm ! i3 Ic BEgHE #
5 2SR D v — 7 L IZATEIC R
Ja—Fhv—7r»nEonr-, LaL., it
HOCME DD 3 LK EZDO FEAGHO &
— 7o NRD o7, “TIRL LEMH 2LEH
Nz~ v A7 bvit, BICESTIERALKE
roBELNE Ty ARZ FAICELLTE
D, ZOHFTHRICETFEYEDO 7w v AXY
FLEHELIL TV B, GRS L EH"2EEEY)
Boehhid, ARBIME S BIcEh AL M E
BRI RERECURE I N T L ZREL
TWw3,

X HIT, AEESY % & AL P OBV
il T ah oo 2 v N aaEY & E
BXoic, X 1um © TEM HRE %2, £ 4
Fyve—ahnT3E (FIB) #HWC/ERL.,
STEM-EDS i 2T - 72, % Df5H. Fe-Ni-Cu
WALsE F I Ir 2 Pt 2 &L HEESM A R 5 1
2o L2 L., “UifkD L " OfHEE2 512, ¥
fEICHRAEL LEMH BkTchr LEZONDLICE
BERCE D o7, ZDFRE L TiE, HE
LCHRICHODTEEL TWin o 72, 72133k
X ZFRE X BROWIN D2 MR T %47 - 7=
Ttk o L EMH"NEFEEYELUNOYIE TH % T
CORREERFE 2 bN D, Sk, AR L
IR 5 “Wifk & L E M7 ISR LT X 0 26l 27
Z{ToTw 2T, $ROHASEIMZED
AV b OUEYOBEREE 2§35 & L A HHEE
TIN5,

(5 | STk ]

Becker et al., 2006, Geochim. Cosmochim. Acta, 70,
4528-4550

2Alard et al., 2000, Nature, 407, 891-894

SLorand et al., 2008, Elements, 4, 247-252

4Akizawa et al., 2020, Can. Mineral., 58, 99-114

SZEINE 2, 2022 HAMBRERE RIS S 2022 RS

%Akizawa et al., 2017, Chem. Geol., 475, 87-104

Keywords: Platinum Group Elements, Bitumen, Melt inclusion, Raman spectroscopy, Tahiti Island
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Hydrocarbon fluid inclusions in authigenic quartz from Torinosu limestone at
Sakawa, Kochi Prefecture, southwestern Japan
Taro Kido" (Univ. Tokyo, Sci), Masanori Kurosawa, and Kei Ikehata (Life Env Sci., Univ. Tsukuba)

Hydrocarbon fluid inclusions trapped in authigenic quartz from the Jurassic Torinosu limestone at Sakawa town,

Kochi Pref., Japan were characterized by measurements of UV fluorescence, homogenization temperature, and

Raman spectra to investigate behaviors of hydrocarbon fluids in organic-rich calcareous sediments from

southwestern Japan.

HERES TP SAFTE T D IRALK R 1L, fe R/ EH 1
FECAEMIRABE D BTSN D & S,
ICHBEMICETARE RO SO, il ORERY
BHE L TERISN TNV D, APKETRERAEH O
BT, acadi s A E LTI 5 2
END Y | FEFOTRE IR OA Y & LTS
L2 EBHONTND, £ I T, ABZETIIAIZ
B DD 7\ il - R 5 OHER S H D fRAbAK
FIEDACF IR 2 5T 2 720 i )1
HT D KA D B A AT O RILKFETRIKEHE Y
(ZOWTESNBREEBIEE . B EALIRE ORIE, 81

M7~ 3 HE AT > 72,

FBHT I, BT D BB RS T O fhiiIC B A
TLHABEE | AREIREET 2 W E S ORGRZH
AT LA ENER 2 AWz, BAERRIT
RE SHmmO ARG T, ARE PO
M5 D2 ﬁ%ﬁkﬁ%%@ﬁ%%&%ﬁ

%@@ﬁk WCHAEL W, liF DA

IERE S umDZ EOFARAIEY &
DED E%EFE%:M%E%w®Im RYEEZLB
SENTW e, TRARTA IR + KTu o N
BT DR S I, 2RO FEY & D

o ELL )
B IRE
37
p

P

==
=]
e

J]IH oy &

BEOKMHOEWN D 72 - T e, SRINRIBE T
9ENI < DWFHBEMNE R E R L, DEN
FRESCH B DO HO LA | OO UAY bz H -
Too 2D EMS, HHEBCEME FIRE T DR
{EARFERARTH D 2 & B HER Sz,

WAREA Y OYECIRE L, A E T OA TR
BF T 45~49°C (ehiifif) . ib’a o O 5ei BT 35
~39°C (pcHifiH) T v\ BHF O UAWITER TIE
ETRESIREEIC B o T, APCAE T OIREEIRE Y L
F IR O AL A W) % B T ~ > o el Tl
ET DL ZRTFRCEMITRERY 7 1350em
P& 1600cm™ FHED ' — 27 R3EE 0 b, HEFEE
EMELEICET Z LR SNV, IR EA Y
BILORMHEEDIZ H0 £ COICHKTHE—

IR S e o Tz,

IRTRERDN O | APRAE D RALK BT IE, 2K
EOREUBRNKES LIRS EFEILEY &
ZRITETZ &N T, RALKFB RN AW
D VB AR 13 R ALK SR D 43 iR 72 FE AR ) &
HERETT A Bl OARV R 1T e 7 A IR ) D
IIRINHEE R B Lo b e o T SR FIE LA
YVIOAFAE L FRFB T - 72,

Keywords: hydrocarbon fluid inclusion, authigenic quartz, UV fluorescence, homogenization temperature, Raman spectra
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Formation of anorthite megacrysts in Oguro lava of Mt. Kayo, Akita Prefecture:

Insights from their inclusions
Takeyoshi Nishiwaki* , Takuya Echigo (Grad. School Internat. Res. Sci., Akita Univ)

KIS Z T DBERIEA D 5 b, KRN E L
CREL An g nmORHR A (BRE IR AR
lem PL_E7>D An>90) XK E A & FEZIL, B
BN PE K LB R B 2 85 T D 2 & D3
5N TWVW5 (Kimata et al. 1995). JKEA B LT
DR L L THEORBMRESI L TWD
0, KEAESONIEERTY —=v 7 &%
JE L7 T /T2 0. AT, Bm IR
BE IR K I PE 3 2 KR A B db OS5 71 FF
Bafidl L. &b RIS S gk
W PEH S D IREAEMORINEEET 5.

WFSEEBH I A BE & ORI oA 3 2 R EREE
O FEEB L EH» RS N ZRAE KL
B ThD. RABEMEBEIC LY, BRIEYITYE
WA & IKEA, ARTAEREALLRY, £
MUK EA B A LT 7o 7o Ml A
ZOUALTND Z EnBIETEle (M) . EPMA
ZHWBZRIZ LD, IREABEAHIZIZR An#(50%
FREE) 28Ry & 18 An# (83%-86%) 7258y 73> 0, LA
T XS RPERERT Z ERHALNT ST (1)
HULERD i An#t ORI LA EERHR A LTV An
#Z R T IERE . (2) | An#O FLED HIK An
#OBUIEICES ETIC. ERB LR ZKY
W HORBEEARL (3) O & ODOBERTICER DS
An SEIRS BRICTFEEL, ZTOMEK An BHEAD
WO XM LeBR D 3BTHL. ER
AT K BERAE O TE 5 B E T @i fF
fFEL, WIREHRIIEICKERE X0 ENED
ARV A & OBESE CHRIER L 7230 CRIZ S 1
7o BB KBS B ORIEMRE LW a0

DERI L7 CRlZE STz,

LU D& B & ff 5 K L D JR KA B dh D R
K EAMBREEERT 5. 7, —HOKEAR
PSR Lol a ANV E A S5 2 Lk, bl
HIEWE Db &, EEiEA KR4 KD BAEIS
i L, Z0%, EEa ORESRMMH BN
BRE T CIKEADNEE L= 8EM:2% Bindeman &
Bailey (1999) OHEEBROFERNOREBIND.
Fio, EREEREL A RO IKE A B OIFE,
B E L~ 7~ T2 0 e kofbin~ 7
~BNEHEEASND L) e~ ~IRAEDIKE
LFEHOREICHEG L2 L arnd. S5ICEK
RNZBWTIE, & An #5 L AR An #5> DEER A
BRI R CTH v, ROCBMEEEIE TW T2
VIR TIHEAE R —B L TNz &b, JK
EAEmB~ 7 ~iRAIZE - T, K E 2500
< DBEGh Z AN EY JAZ A — (coalescence) &
BZLEB~SKELEZLDOTHL EZZHND.
SEBHEA T2~ 7~ &Rk~ 7~ DIRE N
fEZBUS, E An R T ESY AR AT L D I
U LER S Lie & B8 LT,

. a2 oA 5 KE AR

Keywords: Anorthite megacrysts, Mt Kayo, EPMA, Chemical zoning, Crystal growth
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In-situ heating TEM experiments of minerals

with laser irradiation system

Akira Miyake”, Yuki Suzuki, Yohei Igami, Ryuichi Nomura, Mitsutaka Haruta (Kyoto Univ.),

Ichiro Ohnishi, and Hiroki Hashiguchi (JEOL Ltd.)

[T Uiz EiRZ 08 E st (TEM)
BN LT, Mle =2 —FR&R VA
— ZALPIAATER N T =N BT ET208,
iT 42 T X MEMS (Micro Electro Mechanical
Systems) T 7 & W T2 INEKR LA — 3 I
o TETWND, Ll 1500°CZ iz 2 i
FEE LW e S, AR ERCMOER L D
MAEDLEIITHIRER S5, —FH, L—¥—R
FHC X DBHNBIE S B < BFI S TR Y
[1]. EFEF L —V =/ 12 X0 B
W RS, FTETHERSNATWD (BIZ
I 2LBD. Lol Be(b¥). FrlCEERREIY
TOWAFITIFIER\, £ 2 TAFZETIE, &
JERDP/NS VI T, & HIZ TEM H O
BECH b— VP —BREHZ Z 0 MBS W TRED & 5 D>
THED DT, EEREESI OMERIZER L
T, TEM W T L —%— RS2 O INEER 217
272,

[FiE] BUBHE LT MHEEBIRE S D)o T
DRI TE (SiO2, P3121/P3221) & Ak L7 Bt
T RAEZA KN (MgSi0s, P21/c) Z v, Heigd
TEOBRERDFENF A YEL FH AW, T
RCHEFRA A — 2% E (Helios Nanolab
G3CX, Thermo Fisher Scientific) % VYT Mo F
X Cud 7y Rz i Lo @il E
TEEMEIIL, L — Y —M4 T~ X7 A (Luminary
Micro Compact Specimen Photoexcitation System)
Z5# 7= JEM-ARM300F2 (JEOL)%Z H\C%
DR TR Z 1T o T2, Wiz L—H =ik
RI% 577 nm, K1 3W TH D,

#3100 mW %A T, BERIIC L —HF— D7)

Keywords: electron microscope, in-situ experiment, laser irradiation
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o dolF, A H ) THIBRIEE B BT XY 2 B
L7c, £ 2 OB RFRZFHIIL ., a3k oSk
E[4)12 W CIREEZHEE L=,

[ 5 & 5%2]573.15 °C Tl bl (P6221/P6421)
~HEER T2 Z RO TV D AKEDZ DY
BEORER, 1000mW L —F—RS 7520
L7255 BT E 9 BT ¢ — 3 WAk 842
TERPSTEN, 1500 mW L—H—FREH T 5
DR TITAEREI L O DN BIEETE T,

Hpe o 22 % A ME, 1000 — 1100 °CHHET
EHRBOHER T 22 2 A b (C2/c) £72137 1
o A% %2A K (Pben) \THHEERES 52 &8
MHNTND, HElm 27 2 A N OZDGE
EOFERTIE, L=V —D )2 2300mW T,
FREDEHT AR > FSER L, SR o A
Y AZZA b (C2e) ~HERR LTz, MEsR T
L—H—H77 2200 mW (25 1F 2 aUEREEE 1, 15
OB TR HIE & B RR O AR o 72
LA KI1000°CTHD Z &b, FHERIRE
[T EOHEBIEE & RE < FhTnin, Z
NHDORERNG | BRI TH L—H —IZ &
DIEATX B Z ENRbroT,

—J7. FEWIIBREROENF A VYEL FT
T, AWz =Y —WE X7 ADRKHT)
3000 mW & THRES L7223, BUZIE Lie o7z,
TROBIRE FABFHITE R2h o7z,

[ 51 FH ¢k ] [1] Takaoka et al. J. Electron
Microsc.38, 95, (1989) [2] Wu et al., Microscopy &
Microanalysis, 24, 647, (2018). [3] Grosso et al.,
Nano Lett., 20, 1041, (2020). [4] Hugh-Jones,
American Mineralogist, 82, 689, (1997)
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Thermal structure of the oceanic crust as a proxy for the spreading rate
— X-tal size geothermometer of the sheeted dikes in the Oman Ophiolite
Susumu Umino (Kanazawa Univ.), Ayumi Okugawa (YKK), Yuki Kusano (AIST), Miyashita, S. (HRCG), Yoshiko
Adachi (CRIEPI), Akihiro Tamura and Tomoaki Morishita (Kanazawa Univ.)

W B CHER U7s B T, s
IR T~ 7 < G R OEOTHRHE L THIER O
ECE SN RFEHNCEAT 5 (S - FEF, 2021),
WsElhE 7 A > FOPLTIXEFICY 7~ EY
TEERD AL b L R0, wHEVEREE & JE U
HEBNRET S, —F, B AL METIEEN
AR L ABNEFNCH DD, TFE LRV, EH
AHE LD BAENRENES BET DL, B A M
DOFNREE D b~ 7~ RNE N2, AL
MU ANRELS D EEZBILD,

BAEDOWSE T O FEHzRIz O W TT L < bon
SRV, dA~—rF T 4 AT A IR
T A NNO NEHEEE S B A NNOAL
BIZISE LT LT B, B Ay LI HT-D A
~ — > ALE D Wadi Thugbah<°"ICDP A~ —  HE I 3
1T - FEE DO Wadi Gideah Tld A 23—V U & R
EENEHRT D7+ ) 2—T 4 v R T a g
<, BFERE— NEgiiEz 3 @ik y 7 it
REBHE ORI TDH, ZHUIRLTES
A2 MRS T2 HALE OW. Sadam TlL o — MfRE
JREEIE T & CEWEIR Y 7 a3 ET 5, 7 R
Y ML T~ 7~ G RPEmN T2, EB% R
LI~y v alko~7~<lETonEgEL, &
W73V —T 4y RhTutholztEZHN
5o —J, K~ r~fGEov s A METiE~
T EY OWHDNMER, RIRRERELZ/E TS
<, ERFTBANVERF T v TFENTIV LS
TR 7enRELEZEEZOND,

ZoX o icHsElEE 7 A 2 Mo T 7~ it
RN EDDLDITSE T T, HBEEDEWRA T
B P TC, M~ ~HIEEOE T A RHLO
MR ITEIR T, KRR o® 7 A v FMRITEIET
ol THREND, TNEHEID DI
B FORE#EGEEZMLNEND D, bivbiusbl
3 U fE R IR E T, RO U DG kL
BN REEOREEZHEET 2 HiETh D, LA
~— AT 4 FTA FDO— MRENREEC AR E
FEwA L, ARt 2 A > b L OW. Hayl &
U2 72 DW. FizhOAREEDIRE 2 HEE L=, &
T A NHUL T ENREEZ 18 L T600 °CLL k& &

BTHhADITH LT, B AL NETITEIREE -
G200 °CLLF, FEBTIEA 7 v ~Jai CIRAE A
BLS A BT DR EZ~T, B A MR T
I IREE EERNBUKAEERIC L 0, FEITEICEME
EBIZLoTHHSNTZ EMIRTE 5, 2Tk L
TE 7 Ay MHLO—RKISEHIROEIREY, A
THEKIZE > TEIRBEDS MBS N LB 2 6
%o BUNEOETIVHEORRE, 7 A hd
DIREHEEZFETE 53R TRY, =
XY 7 L— b OYEREEE 2 Hl# T X 5 a[REME:
DD, HEMIIATFERICBWTHET 5,
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Umino, S., et al., Scientific Drilling, doi.org/10.5194/sd-
29-69-2021.
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The magmatic conditions and hypersolidus deformation of lower crustal
magma chamber below a fast-spreading ridge — Insight from the core
analyses of the Oman ICDP drill holes GT1A & GT2A

Trinh Nguyen*, S. Umino, T. Fudai, Y. Kusano, O. Ishizuka, A. Tamura, and T. Morishita

The ICDP Oman Drilling Project drilled the lower crustal section of the Oman Ophiolite in Wadi Gideah, north of
Ibra and recovered 400 m long cores each from Hole GT1A and GT2A. Microscope observations and La-ICP-MS
analyses were conducted on the core samples to obtain microstructural data and trace element concentrations, which
help to understand the magmatic conditions and hypersolidus deformation operated in the lower crustal magma
chamber beneath the Oman paleoridge axis.

Progressive downhole variations in cumulate gabbro microstructures are observed throughout the hole GT2A to
GTI1A. Plagioclase changes from flat, platy crystals with high aspect ratios to short, stubby crystals with wavy
outlines. The proportion of primary, cumulus plagioclase decreases from more than 70% to around 3% in GT2A,
and from about 7% to less than 1% in GT1A, while that of broken plagioclase increases from approximately 25%
to 95%, and from nearly 85% to 90% in GT2A and GT1A, respectively. The amount of recrystallized plagioclase
crystals ranges from 0% to 5% in GT2A, smaller than that in GT1A ranging from 5% to 10%. Clinopyroxene is
deformed to distorted rectangular shapes with a quarter structure, and then changes into crystals with sub-grains,
which eventually forms neoblasts. Equilibrium texture shown by polygonal crystals that meet at a triple junction of
obtuse angles around 120° appears in downhole. The percentages of primary clinopyroxene in GT2A drop from
100% to 80%, most of them are more than 90% while in GT1A, they fall from 90% to 60%. In contrast, secondary
clinopyroxene crystals including subgrains, neoblasts, and recrystallized grains increase to 20% in GT2A, and vary
between 10% and 40% in GT1A. Ophitic clinopyroxene is present throughout the drill holes, although gradually
decrease in number downhole.

The progressive deformation and recrystallization of cumulus crystals shown above are associated with compaction
of cumulus piles that led to entrapment of interstitial melts. Subsequent cooling of cumulus mushes caused in-situ
fractionation of the trapped melts to form zoning in the rims. Most cumulus clinopyroxene shows normal zonings,
while there are a few unzoned crystals in GT2A and in the lower GT1A. Trapped melt fractions were estimated by
mass balance calculations on the basis of the modes of olivine, clinopyroxene and plagioclase, and the
concentrations of La, Ce and Pr in clinopyroxene crystals.

Ophitic texture is present throughout the holes suggesting that all cumulus plagioclase and clinopyroxene
crystallized under large degrees of supercooling, which is typically observed in the sheeted dikes and the roof zone
upper gabbros. Furthermore, high trapped melt fraction and the common presence of zoned cumulus minerals
suggest that both GT2A and GT1A drill holes penetrate the thick foliated gabbros in Wadi Gideah section, which

crystallized on the axial melt lens floor and were transported downward in the lower crust.

Keywords: Oman ICDP, GT1A&GT2A, magma chamber, fast-spreading ridge, foliated gabbro
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