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Verification of the Effect of Plasma Etching for Rock Thin Sections

Momoka Yamakawa" (Nagoya Univ. Env.),

Yui Kouketsu (Nagoya Univ. Env.), Katsuyoshi Michibayashi (Nagoya Univ. Env.)

[IZU®IZ]

EATIZE ENDEWE, EATERROWEERY
EEIZ L - C, MEfEERPNRATES A — @R
TERL S 553 H s S 41TV % (Inoue & Kogure,
2012; Kouketsu et al., 2019). Z D X 5 2GS
1%, B om BEOEIDNLIEREZHFTND
SEM(E 754 78 1 BA % 8% )-EBSD(# 75 #k &L & -7l
IOIHTIC BN T, IERE 7L FLM) DRGSO & 15
BT, FA—VBORRENENEE 725,
Z @ SEM-EBSD 3#rd 7= ORiLE L LT, =
2 A XN AW TZAAERHERE I TED,
FATIFRIZIRBNT, AL FRAODam A XL
U T ALER SR DS FRGE S LTV D (B FH:1ED, 2015).

AW TIE, A & HRLEE%OB IR
WPLL LT, 7T RAvx v F U 72 X DHIRIGER
DRREEE T~ T~ T A~vx v F o VI3 LFS
TIFRORIMLEIZHNONTWD S, HIEK
BESHFTIHIFEA AL TR, 207
W, PTRATZ T U ITREAERICED L S 7
R % RIETDIERRFETH 5.

AKHFFETIE, 7T A~vx v F U T ORIREE %
D10, (1) R[S TAXICL Dy TF v
7N LT A B A OBGERHAL (2) K&
At 7T ARSI D2y F U TR LTZ 0s 2 —7
74 VT OFREFHP AT, IBIT, AAER
DORIMREZRGET D720, (3) KRT 7 A~IZ
Lo F o T EATST AL AETER D EBSD
T — X FRRGE LTz
Keywords: Plasma etching, SEM-EBSD, olivine

Corresponding author: momokayamakawall29@gmail.com

[RER - im
(1) A b A DB ZE I

MA B A ZE TN T N—TT T A TR, K
KRNI 77 A~y F o 7% 30 7T -T2,
BEF oy 22 BER T CRHIG 2 &, N — LTy
& LTRSS T 100 nm F2EE D ZE B S 4,
~3 nm/min OHEE THINTND Z ERahoTe.
(2) Os 2 —T 4 > 7 OFBREHH
EX10mm®d0s 2—T 4 T ENTATA R
HIZRN DT O TFT ATy F T E2IT, IR
SR HAIEET-IR) 2 W =B R O FH 21T - 7=.
ZDOFER, KRR, Ar 77 A~ & HIZ~5nmm/min D
HWETHINDFN RSN, KRE Ar I X~
O HIHH LI BAE 7R 2T R b o Tz,
(3) A B AETE D EBSD 7 — % ORRGE
anA XN BB EE LT ADARD
HOMRIICKEA T T A~ v F o T EITV, DA
5 AF D EBSD [Bl#ff 3% — v OFli 21T > 7. &
B MIRREIX, EBSD ¥ —rDar b7 A R
7<7 Band Contrast (BC), f58fH1T DO IEME S 2%
Mean Angular Deviation (MAD), F5%uf T DRk
wFRT b v MR, KL OE N E 237 J-index
ERWEZ. a2l e 3, 77 X
YTy TF U 40 AT o T E, FEEAHT ORSEE
iXanv A v HALER 6 K & [RIRE TH - 7=
ERROFRNG, BRI L TT I A~y
FU TN EITH) L Taaf XY e
DR %2 e CTE D EPH L N7,
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—RAEEANB RN ER2022FF % - &

SRLT DER T BRAR - R E AUV LEROBRUREHE
R EATIER - BB - A ROLK - AR

Estimation of firing-temperature of Neolithic pottery from Iran based on melting and
decomposition textures of mineral grains in the ceramics.
M. Kurosawa*(Life Environ. Sci., Univ. Tsukuba) and A. Tsuneki (Human. Social Sci., Univ. Tsukuba)

Firing temperatures of Neolithic pottery samples from the Tappeh Sang-e Chakhmaq site,
northeastern Iran were estimated by SEM-EDS analyses of microscopic partial-melting and
decomposition textures of mineral grains and rock fragments in the pottery to evaluate a technical
level of the pottery making. Based on melting temperatures of clay minerals, alkali feldspar, augite,
it was estimated that almost all of the potteries were fired at about 900-1000°C.

R EN
NEEBORIE L L TEHZ B CIHFICER
SN TW5D, LERIIRAMEOI T CER SN D
728 RKERMPEFDER 5y > B 138 - S O E R
LHINE R & AENEIR - FEHIOD IR A, IS A
DITYEED N 2 DOIAL » ARG « VEREANT « &
IR AN 72 EOFRBHF LN D, MR
TOERIL, EMFRTFETELND Z EBEWN
72, T4 B i) ¥ (Archaeomineralogy) O —
iR D=l = VPR ¥ SR A iR/ S B A A Y
LTC& 7, 22T, BIEMFHR R Ao
AT DLEROBERIREZ, LERICE TN 58
WL OB 725 53 Bilfig - 53 R OREREZ 18 U CHEE
T 5 FIECOWNTHENT 5,

TEROBERIREE L, —A%IT, BPBEE 0D EHE
AR ZE D 72 Lk & T i IR AR AR 00 %S B B
ERRL TRV | FRCEEBIEIRE DS EE R
ETeb, (HL, HRO LR T, ERIRERR
AN T & Bk 23 & Bl A DRk
XD R ENSL, 1 OO HMNE T BEkE
FEDOARYE)—NRE L, ZOMHTIIE L2 D%
NG AT E B 5, Fio, KRICET DR
W& EIRAFREE A E NG AN Z N 2D, g
HORERER CA= U 280N 28k « 54 O 53 RS0
B RO FET N L T2 D

AEIFFE LT=3lBHE, 1 7 B D &2 2 - 4
VX - F vy 7 HEEP(6500BC~5500BC
E)DO LT, A 7 CThiihkoLazE s s,
Z OEHNE., EEobiE - FERENERE T D 5
R OEHEYNC, FROULEIZIX 05
RELHERINTND, Ht Lz BL8RoE #8152
B L SEM-EDS - ¥k X #RIEI4T - 4255508 X
B X2 0 4T - 72,

ZRRTRBRETH RIFICREFESND T2,

2SN, R HEEM OB, SRR &
FBIOEZOEEZMNSAATZELONEL GF
Nk CcH o7, Lk 1X, Ak 7L
W) EA - BERER - MEA - AERT, bR
D@L - T X - AL - A - RA L
o FER USRS ATV, ERERIT. £
fEmAT - fEREE - REACThoTo, KEAIT
DEDRE N TG TV, JBALIZ K D IRk
T B OBIXIFIEE o T2, KO LRI 5
wt% L FOaen CaO Mk Z R >IEAIKE O AL
T, —ECIE, KRG - R 2 v a2 %< G, b wt%
LLED CaO &% FFoaIKED a3 bIFE LT,

WK 2 Bl22 5 5 &, 800°C~850°C T /iR
AT DR T XTI L, VY VICE
e AV MEE Y HIERICEFRICER I LT
Wz XA B — 27 OISR A 850°C DERE
MO — 7 HiEL L TV, IWEHEE 2 980°C D
TNAT Y B, S VRREIREE DY 1050°C O i
Y, —EESRO U NTEEE LTV, BV
MRV K 2 MIRE P SR 2 s 3 R EEA R 870°C C
@92 TR - 2 v O EHRR b BER S h
7o E720 K H8 AL R & KRELA ORIC 1050°C
THELLEKAOHUNERm bIER I, S HIT,
960°CTHA LD A « T H Y EADEKFTD
ERLREE L IE A AT O — IR BT,

ZNHDRERND . TEROBERIRE X 900°C~
1000°C & HEE & iz, 1000°CLL b BERRIREE D
BERRIC X LERBER DB ZEDN LT, BRI,
Rk, HLBREFMOTH D, BELST, &K
TREOEE O LT 2 OBERIEENRTED 5
N2 & T, AT R ClT g HELT 5
BN & 8 e IR AR A AT 2 R > T
722 LD TRENT,

Keywords: pottery, firing temperature, SEM, melting, thermal decomposition

*Corresponding author: kurosawa@geol.tsukuba.ac.jp
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FEAET « ARG (FhEK - B
An experimental study of Egyptian faience bead
Yohei Shirose” and Daisuke Okumura (Sci., Ehime Univ.)

[1ZU o]

Ty AT AL, BEE ST ARN SR DT
TADE O BWEREFFORE DO THY, =7
FBH T L 7eFAOLEM N L BT
Do 77 AT 2 ADFEHI AN A TITAIKR
Fhuy, fERGSEEZLOLEZLATVD
(IUAE,2005), LoL7eav s, R - (A% - A E
(2020) (T HHES KRG D EEFTRT 27 M+
BEROMMNOHE L FOON 7 Ak — X
DOWT X BB Tt a1ro7- & 25, B,
HNTMZ T, BY UL SN, £/, X#
EIPTEBR T, 1ZEAEARNSRDDDED S
ANEENTNDLZ E LR TE T, 20—
RE 77 AT ATHDZ ERDLI>T203, FE
WZIET MU O AR T DO D FHTIiE
72K, BV T MEEWD A B AV ATREMED R
ENie, £2T, RERTIE, Ak, LA, F
AT &N o T RIRDFEMNTIN 2., WK DGR &
L CREE Y 7 L% HBEWEIZHNT, 07
7A T VA= XOFBEREZ AT,

[ FBrFik]
KIROAIE, FLEA, FfazmRICL, KR
I TLEERELTZEbOEHEYE L L, BRE
L EEEZ T2 D% 850°CTZEILE I 8 KEEN
BL7-, HREWEIZA ) VHBETRE LIZOD,
AREKZ T LIEAS 5 mm BE O B — IRITAIE
L7=b 0% —Bi iR ClE Ui S, ks
FIZ AN~ 7 VIR E W TR L 7=, BE LY
SPHTIZIE JEOL BUEARIE 1AM EE (SEM) JSM-
6510LV & U RIGAKU $Fy K X #RIEI 724 (E Ultima
IV & Huvhiz,

Keywords: faience, bead, quartz, potassium carbonate

“Corresponding author: shirose.yohei.eq@ehime-u.ac.jp

[RER - B4

850°COMBERR CTH LN AMIL, Hk
1T 7 AJREFD, W/ NERE L&A
TV (Fig. 1a), K X BB ER I, A%
W%, MEOEEKA, BHEE, R—h7 2 A
REZRDE—I PR TE I, KRBT ) U L%
%2 <IMAT=b DT, AROEPRENE L <K
KRV IEREWEIZLILZ2bDEZ 2N TR
— RN 750 RPRMGRTET-, £72, 4L
ELESZLSIMATZHOTIE, &/ 35 B850
%< 70, RIANERGL ST,

SEM BIZ2DfE R, ARk L7z ©'— X OfHfkIkL
& 30-50 um OAFRL - OERNLR Y, kiM%
K1.1Cag 74Cu0 45Sia 13010 DILFHARR & 70 D EERR IR
TS (Fig. 1b), F72, 30-100 um FEEEDZE
PRISEVENZ AT 5o SREAFLIE 100 pm ORI
R & L TER TV,

HEOFEIZOWTIE, RED Y U LD E
ZAL ST A TR B AN ETH Y, K-Ca-
Cu-Si-O L R DEEBEN L BRI D Z & T,
RECLRY, BRIORENKE LS RV EERDT
TAT VA= RAOERIAL 72D, REBRTIX
Tr7A T ALEET LEE CHLI YT Uy
VITIN—DREDHLEThDLX 2T r U NRNT A
I (CaCuSisO10) DRI THERR S V70 o 72,

(b) K-Ca-€u-Si-Q
Quartz

Jenorite

Fig. 1 (a) Synthetic blue bead consisting of sintered quartz.
(b) BSE image of cross section of synthetic bead.
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Listvenite from Omotegawa River, Toon City, Ehime Prefecture, Japan

Yohei Shirose”, Hayata Taniguchi and Satomi Enju (Sci., Ehime Univ.)

Iz oiz]
VU [ D Hr e p SERR OTE BN A 5 STWTH IS 13 e
o M OVRE Haﬂtﬁk@%mér&ﬁﬁ%

YL, FE LIS 72 DR DO EE AT D,

IS DEAITEESRES DMK, Bk
ERZ%Z 5 Z LIV ER SN AT =)
A M EMHINOEE S
2008), ZAVE THIEDO D o - EERHET &
JNOVEE R ASErr L0, JEEREDERD Y A
U= A FROFEICER Y A E RISk D Z
B LIZWSCEEZ R LD TENL OFER &L
WP IR R, BRI W THRE T 2,

[FEWR - 30k}H]

FINIRIZIZT A A OB ANELES JRE
EHOTIWREN LTV D, IBER AT A W
A MIEERBEETH Y, JeEHEFITES 5-20
cm, Mg 1-3mFEEDFEEADY 27 =F A FDOERR
W IRAT D/NEBRDFAET Do Ak EEITITE mm D
= VLRSI S R T X D, F T2, T
AT T2 10-50 cm FRE QIR O EE
L72BERCE NI IAE LTV S,

[FBr k]

BIE2, /31121 JEOL BEEAAYEE - PR EE JISM-
6510LV X O RIGAKU R X #lal#rdLE Ultima
IV Z iz,

[RER - B2

TIHTORER, FREDY AT = F A NMIAGE,
KA, &r7abhd A eEE L, Hfia,
EETH, ATA4 N BHRAVPGENDZ LB H
Do ETz, MEOHALILM E L T8 = v 7 VL,
POEEAGE, BaERIL, TRERPE, SRS, JFendL, v

H

EBEZHLNTND ()b,
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TNEL, U= EREERTWD, IS

(2008) DHEIZH D Y AT = F A N TiTkaD
JRIR & 72 D A5 T E 7 v AAERRSE 7 1
LARATBA N TholzDIlzxtL, RINEO SO
&7 a st FA NedEd BROBEEIZDS
WTH AV T A MEERBRBETH S,

ST T O L I BRI RS X v 2 T
A b, A%, WIRA, FAaEELLTERY, M
WigkdL, BHEREL, <> N7 NEL, fLAt=v 7L
Prie EEETe, £72, 100-300 pm O R ARFEHO
7 aLSEO LY 7 MR TE, 71 L4,
PRICE AR EKEERREI ) ICER S TV
(Fig. 1a) , £ DOWEUZITE pm FREED /X FAR M
T A ZAROIERCAVHAE L, 73> FARIERCA D
FICITEES 1 um BEDO 7 v ASENFET D
(Fig. 1b), 7 & A, SRICE T RHIE /KEERRIESL Y
(2P DAL R DO F 1T RS STV
M, T A —F—TDr a ©EHL LR 7R E D
REWTHDRED B R bID,

F)NTIX, HTFIAEAET DIERCA AR AL
K OEACER 2520 F, BERCA, 7 v NEREEDN 53 iR
L~ 7% A, 7mA%:y#w%%ﬂbLa
72 SO AR IS BT B #5127 » CIRE s & U L
VAT FA MEHKLIZEZZDBILD,

Chromite relict s e
: - ]
5 v A CrFe-Si-0.
50pm o o o
Fig. 1 (a) BSE image of chromite relicts in altered serpentinite. (b)
Enlarged image of Fig. 1a. Srp: serpentine, Cal: calcite, Chr: chromite.
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Mineralogical study on zeolites in gastropod fossils in Miocene sediments in
Minamisoma , Fukushima , Japan
Atsushi Ishihara* (Sci. Tohoku Univ.), Hiroaki Ohfuji (Sci. Tohoku Univ.)

The mineralogical characteristics of zeolite crystals in gastropod fossils in Miocene sediments were investigated

to understand their origin and formation process. Our observation suggests two important factors in the zeolite

formation inside the fossils: 1) the shells provided a (semi-)closed environment in which fluid was retained over a

long time period, and 2) diagenesis provided suitable temperature conditions for the formation of zeolite.

IZC®IZ

ferfl U7 A RHARR &2 SR 23 A2 R L7V |

WENZEE D g L7 0 566N X< s T
Wb, 2D XD b OFAIT AT A/ S—/L 7
EOVY HIZED L ORI THIC Y FiRA
REEIL EOFIL B H N, WA TR E I TY
LHNIFGE T D, WA X DA DI LIz ONT
!X Modreski et al. (1982)72 & DHWE N H 503,
W R HER L BFE S T2 BiliE A 2, R
WL CIIAEAE (2011) IC X D A STV D148
S WRFAFRRS T2 5040 5 g i HERE ) h o2& B
b I ET 2 A ORI & Bk~ v & A
ERALMNITAZ EEAME LT,

FiE

JE & X AR DO IRIN VO T8 OfEiE L v b
a R A B S K ONERE L 7= & B b AR
B el Uz, B2 R, =R g FIZ
IR U 12 K 0 B L OVE R AR L
7o F7m. —ERBHZOWTIZ Ar A A E— A

(JEOL, 7 u At Z v arviRl viv) ZHNT
Wria 2 (ER L 7=, UBFOBLER I IT R LBAMEE 3 &
UNSEM-EDS, BEfS 7 ~ otz iz,
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SUALEESKI 45 B30 REETIRTFLTWS Z
LMo T, ZHUHME AR ETIERl T Fr L
AN DI A ~DER LR D Z LB TE KL
RIMFRIZ BT 2 B EE OB (b E K L T\ D
LHEIEN D, — ., RigE=a 7 ) —va o
O BAbA N CIL IR B K & 72 A O B TG HE
pa 2N &5 O BRI ST,
INoOERERE 25 & CEEAANETTO
WATEROEERERE LT, 1) EHITHEL I
ERREEE D (OF) PASHRIERBE 2 Hakn it
L7=Z &, 2) HerfERIC X0 iba EkiciE Lz
BESMNE 20N 8. O SARFTFoNns,
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Cotunnite from the Nii mine, Hyogo Prefecture, Japan

Masayuki Ohnishi®, Shoichi Kobayashi (Okayama Univ. of Sci.), Daisuke Nishio-Hamane (ISSP, Univ. of Tokyo),
Norimasa Shimobayashi (Kyoto Univ.) and Takeshi Hisano

Cotunnite was found from a dump of the vein type Ag-Cu-Pb-Zn deposit of the Nii mine at Sano, Asago City, Hyogo
Prefecture, Japan. The mineral occurs in cracks in quartz as white granular crystals (several micrometers in
diameter), in close association with fibrous pyromorphite crystals (Figs. 1 and 2). A SEM-EDS analysis gave the
empirical formula Pb; ¢oCl;.96 on the basis of Pb = 1 apfu. The powder X-ray diffraction data were in good agreement
with a synthetic compound (ICDD-PDF 26-1150), and the refined unit-cell parameters were a = 7.623(2), b =
9.046(2) and ¢ = 4.534(1) A.

WAbsRIL (= F = > f) 1T PbCl, OEAE(L3(
b OEST R, ZEMRE Pnam OFEGH T, 19
fAdZA X VT « T AT ¢ KU BHERIN
7o RIRTIRKILFHEY & L CORERBINZ IR,
BUKFNRILR 2> B DPEH B BN TN D, HART
IZ Africano et al. (2002) 12 &> CHEEE B - pEEE
s & DK LMEE R B R OMER H D b O D,
ZEHM T ABBICESILIZELIAERTZV IS
F2—T ORHEIERKLIEZLDOTH L0,
Ef& iﬁf’i?ﬁ?ﬁ fi g%:’i{;%; @i%%ﬂi@f‘i e Fig. 1. Photogrph of aggregates of cotunnite and orphite

S S R T R (T B R
WK g o BEXE T D Ag-Cu-Pb-Zn FENRILIK T H
5. AUnbiE, HEE, fLEM, Tui v
9L, HERGE, T UM, R—UFNTH, Va—
LUV TR, T WAy T LW Te SO
ZRIDE T D (KB - &, 2007 5 K7EIE
73, 2010, 2011). F£7=, FEFHIIKAEL, 707
YE=NADEHBHEGEL TV D.

WALERILIE, AEOFN B IZ A AHER A 22
FRENIL 2 B IZAEY, B~ A 7 v A — RV ORDIR
Fn a7 LCHEHT S (Figs. 1, 2). RIIRAGICIZH
BTHDHN, FEERFL & IXXBI LA T2, FTERSED
£ 9725 Po LA I & OIAFITRRD HiLe .

{E5255411% SEM-EDS 12 X » TiT - 7=, Hafkén
FLoMREFEANRERNXIL, Pb=1agu £ LT
Pbi.0oCli o C, BARAUZITV . 47T 5 A DRk
FLORFEN 2 FEEAUL, Pb+Ca=5apfu & LT
(Pb4.86Cao.14)55.00[(PO4)2.68(AsO4)0.22]52.90Closs T,
D Ca, As =5,

AR XBREHTIZ W3RN, kEndE & S
DT EMMTE o Tany, HBRRELShIE DT
#ar L, GaUi{kés ICDD-PDF 26-1150) 0
ThVE XL —ET 5. Boh TIRIEC o CHigL T e
L7k TIEHIT a = 7.623(2), b =9.046(2), ¢ = Fig. 2. Back-scattered electron image (a) and Cl distribution map
4534HA THS. (b) of cotunnite (Cot) and pyromorphite (Pym).

Keywords: cotunnite, lead chloride, PbClz, Nii mine, Hyogo
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Johannite from the Kenzan district, Okayama prefecture, Japan
Takefumi Niwa* (Min. Soc. Nagoya), Tatsuya Kubozono (Fukuoka Min. Club) and Seiichiro Uehara (Kyushu

Univ. Museum)

Johannite (Cu(UO,)2(SO4)2*8H,0 tric) was first described from the Elias mine in the Czech Republic (Haidinger,

1830). In the Kenzan district of Okayama prefecture, uranium ore had been explored since 1959 (Hida et al.,

1961). Johannite from this district was found in a sample stored in the Okayama university. Qualitative analysis

with EDS yielded results consistent with its ideal chemical formula. The results of X-ray diffraction are in good

agreement with the ICDD PDF #01-076-6179. The unit cell parameters were obtained as triclinic cell: a =
8.907(6), b = 9.505(4), c = 6.808(7)A, o = 109.9(0), # = 111.9(9), y = 100.3(5), ¥ = 470.3(6)A>. The results of

Raman spectroscopy were similar to the previously reported spectra (Driscoll et al., 2014).

Johannite ¥, & —X F VU T7 D3I~V RN

(1782-1859) ICHNA THnd 7= (Haidinger,
1830) $i#C. JEEEHIZSF = = LA Elias $5111
TH 5, HE{LFERIZ. Cu(UO2)2(SO4),-8H,0
M5z 53T b (Mereiter, 1982),

Fig. 1 Johannite from the Kenzan district
] Ly SR i L1 v e X e o0 I L X . FT A
HDOAERE DL < i LT 5, &l o PERHE O
WP 2 e iE, 1959 026 v 7 Vi) B
Rl Tz & 2 BT, ek U 5 EREEY) -
fdes - AR & i D B T v 1 AT
@I L e EY VMRS L3 n s (IEH

Keywords: Johannite, Kenzan
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5, 1961), YHiik2 6. 274 VA, BV B,
WA 7w Ny 20k, BEHY 7 va iy 7 v
A, A2 7 vaREDEY 7 VIO EH
PBEE I N TS (IBHES, 1961 = (LH, 2012),

LA, ZOMXEKE S nsHA» LR R I
7z Johannite I¥, &K 1 mfEE DAY #HFOE
BEoHnY 777 —koEL T EREDENH
o, Fy AR, T b7 —h, 7y Vi
L flo CEMT 2, YalkHI it < L7z filk
FREAR T, L WE R AR I 351 2 EEIREE
WA RS 528, HoIa L FRIETH Y,
X ke EZ NS,

EDS ic X 2 MM ofEHR, B IC Cu, U, S
B X 7z, X eI of5 8 1E PDFcard
#01-076-6179 & X< —E L Tk Y, HEHKRED
LbiEoN-TERIZ. a=8907(6), b =
9.505(4), ¢ = 6.808(7)A, a = 109.9(0), g =
111.9(9), y = 100.3(5), V=470.3(6) A3 L 7z v |
Mereiter (1982) 12 & % a=8.903(2), b= 9.499(2),
c=6.81212) A, a=109.87(1), p=112.01(1), y =
100.40(1), V=469.9A3 IE WMl L 72 %, T~ v
I DGR L. Driscoll et al.(2014) D/R$ v
—I7fiE L L —HL T3,
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Cuprospinel and cuprorivaite from Aogashima island, Tokyo, Japan
Daisuke Nishio-Hamane* (ISSP, Univ. of Tokyo), Yoshiya Ohki, Shunsuke Ohsumi

B BT\ LS D S~ 70kmIC AL E 35 0k
WETHY ., BiFdbHmo R kiLEznsEH5m
o> FRE KL D oD KR TRERR ST
%, F PR ORI B WD T A 2 a0 D
IRH A YT DAL GRS RE T IX R A Rk
Gy T BTV UL OBE I STV, R
AFZE CIIi A &% /L (Cuprospinel) 35 KX ORHY 7
7 A 41 (Cuprorivaite) ZF7IZHW/E LD TZ
ZITHET S, HiA vV iERamblerdi 1L (7
)VIZBWTHAREA LR U RSz
M THY | SEATR RIREREL Tld Tolbachik K (LI

(ILFXYA, v T) ITBWCTHETRY E L
THELD, Y TrAA8 EAHEIY T,
Vesuvius’ K[ (4 Z V7)) ZREAMEST D, WT
WO PEH BRSO THi 728t T 5,

R B W CIIEAZ SO —H RN A2y T
Lo TR RGO TS @A~ =
A, =D A PR A SIO8EY
IRERSE, T4 CEREES A TR L, —ETAT
DRGNP, HEEEIKA, A ERL ]
U7 A ADRERDBDIVDIEZ T XA~ ADN
e b,

§i A B RV K ImmER JE D ERFZ > & 45 1 Bk
BT, &R ERE b OBRADEAKRE L TZEKD
BEEIZR - TREM L, LA NERITIZAER L T

72U, A RITEBRL OF A BRI 72 H1ED,

WERIZIRERIE & D B D T REERIL N & T2 D %
FoZenbs, 8 77y AA0 F 2R OMIH
WCOHFEH L, FKRS0umD F 4 O HOR AL S TR
RICESTHZERD D, WTILL BRI TH
D EREBIZBWTENLLDOREREERKT 5121
FEIRNVETH D, O, A2V TEKRHZ
PR MRSy & IRITZEBRNIZEL Y 7% S 7= SR oy
D3 R CAREREESC o A FRYEIE ) & ST 5 2 &
THIAERX AR Y 77 A AN ER LT L& X
bDd,

Fil A BRIV OALFERRIT O & D DOEESERNT
ITIZIEWE CUEARIT LIZORERH D H DD
Cu/ia —Aib5sA A2 (=Cu#t) DAEI0.80-0.86 & >
O < INOBRNEIFAICIN E D, b Cull Bk
=y {Z AR 5 =g
(Cuo.36Fe? 0.0sMg0.04Mno.03)s1.01(Fe**1.08Tio.01)51.9904
DR DG B LT, BEHLO S A &0 L DAL
[u

Keywords: cuprospinel, cuprorivaite, Aogashima Island
*Corresponding author: hamane@issp.u-tokyo.ac.jp

(Cuo.80Mgo.10Fe?0.05C00.02Zn0.02Mno.o1)x1.00(Fe3 "1 80Al
011)220004 TH O | Cul TV & D DRI 73765 D
AL BIZOTOREVNNEOLND, iz, &
KH DA &R VIS dbR (Fd3m, a=8.369A)
W, Br BEOHFHA X VITIE SR EZRL,
IA/amd\ "3\ Ta = 5.8279(14)A, ¢ = 8.6803)A, V
= 204 81(1NDAPRE STz, thibd K 9 IZIEH
RPEZEMTH D,

ﬁﬂ ) ‘77 A E!iCa1,01Cuo,9gsi4,00010@ﬁﬂ”%ﬁj‘zég\,ﬁ’:ﬂ
BT, ESERR (Pd/nce) 128V Ta=7.2994)A,
c=15.122(1DA, V=2805.6 (10)A3 % 157=,

FEERINZITE A & %3760 CLL EDIRE NS
BT 5 LN TERE (EZEM) & LT, IRGT
% EIER M (ZZER) & LTRSS, R
HCIERY LD BRFEKD K TH Y | L5 EER
ZRTZEIXT0CL Enbamani-EE x5
nNs, —F5., BrBETIIEFRRTHDLT-D,
B CAMRBICHRG STz, b L <IX760°C A
ThHEmib L7z, D EB LN 5D, TEAARFOIR
El3mafch b,

cuprorivaite (b).
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Ferro-holmquistite in granite pegmatite from Hayama-dake, Tamura, Fukushima

Prefecture
Daisuke Nishio-Hamane* (ISSP, Univ. of Tokyo), Etsuo Hashimoto, Seiji Harada

Ba] 2 B L Hb X S S 3 B R A JE TR S T
B, R~ M LE DT EnD, D
OTIHEANMAMEE U CTREAIZERIE S L,
NI B A MIFRPRELHOTEZIZZE > THEL
T 5008 HRFVICHALIZOR TS
DD RPN B, FRE D RINTELRAE H
F U EDIRWVEEA I STV D, R AT
PHUE T T RE Y YD H 5 Th b RN, E
TAHERXT=LZ A FOOEDELTHLIL, ZNVE
TWL OO R IR OEHPNHRE ST
B AR T T-IC 7= ahm VA7 4 A NG
ZRHLTEOTZ ZIZHE Lo, Wb 57k 0
LT AARNAEIZAY A FRZELERVBY A B
NYF T ATHIESINDARNAORKBTHY 7
TRV ETAANIHIEE - F o2 T
LEERETDHRT~ XA MPLIKE D Greenbushes
gl (A=A NZ V7)) M ET 5, 5RO
FRLUBNIZTZ 2 v RV A7 A4 2 PRI
HT UL PEH D BV TV R o T2,

PHUE X EA T EEERT ICALE L, & 2 Tl e
POkkAa 39340 3 D 1E D INRBL 72 1 RS DM b i
TW5, RBFZE TR L=~ % A MIaRE
Z B < ME20ecmfEEDEIRTH D . AR L OFR
EAEFRET D, XTI ~F A NMIAIKA &t
LT, XT<HA NNIZEFA, IREE A,
< U EL AANEL TV D, AR ENITITEE
SAPL-C G NE UL BESRSE 21X B um)» & %%
Fum TRER e~y ZPL, U 4 v TF~UHPL =
P VEENGE (Parkerite) 23MEbND, 7z aik
W7 A AN IFART 2 A NEIRO R JH
WHEPLTELTEY . 22 TCIEARB LURE
AEIEEE UTKB-BEK A ar7aT Ay
N T L~T > N, BEL, 7 v FY SJRAN
tEoid, 7o a RV A4 A2 NIEIEHT T A%k
RO B B A4 T lem F2mmiliE O F5CHR S & 23 51
KOS BERICES LR TRONDIEN, KT
IR CREpm O EHRAE E A R ICEART H 2 &
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ICPENZ NIV VF U AN INT-Z &
7> 5 SEM-EDSZ X 2 3 fE 2 DT, 0=22,

Keywords: ferro-holmquistite, pegmatite, Hayama-dake
*Corresponding author: hamane@issp.u-tokyo.ac.jp
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BRIV A A RNTAITBRIGIC~Y 7322 T LT Z
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2D HDD, PnmalZEB\Ca=18377(5) A, b=
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T EBNE ST, FetDIRWERHEAR (¢ =
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EHET D & FetD @ WO I EEAR TR & 7ok
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IND, FERNDEHET D12, AIKE & DRUGT
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occurrence of

Figure i Representative

ferro-holmquistite.
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Aluminosugilite, cerchiaraite-(Mn), and ferri-leakeite from the Funakozawa mine,

Iwate Prefecture, Japan
Daisuke Nishio-Hamane* (ISSP, Univ. of Tokyo), Yasumitsu Suzuki, Yoshiya Ohki, Takashi Ishibashi, Norimasa
Shimobayashi (Kyoto Univ.)

PR (LA T IR EBFET (S AL 3 2 KA S
RF ¥ — MBS s Bk~ > T PR T,
WA 3 HAE A FEIT K o THEANZE sl E
BT TS, £ F UL E TR ETHHEE
ARFI & L THRAINTZZETHILND,
AWFFETILT VI #A4 (Aluminosugilite) ., ~ >
W F V¥ T Z4 (Cerchiaraite-(Mn)) 7 = U
) —% P9 (Ferri-leakeite) % R\W/ZL7=DTZ
ZITHET D,

TV A ECerchiarafL [l (f Z U 7)) &4
H & U C2018F- I HIGE ST 72703 D
TERBEAAEIL2 HEEH L TV FREk 3 ik -
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J& (ES1emffE) (THFICEH L’Cfrtljﬁ‘éo %
DFIIHE~ 7 @IcgFE Y, KA TlmmE
ummﬁ@%ﬁﬁmﬁﬁﬁgwmﬁﬁﬁéomP
JE Ot 4y i kwf)%vAﬁ@mén
SEM-EDSIZ & % 53 T R A& Li=3 7> Si=12 THL
S {K L
Ko.9sNaj 96(Aly.10Fe* . 77Mn** 0,09 Ti0.09)x2. 04L133112030 0

IFF BT, BT EEITP6/meclZIB N Ta =
10.007(2) A, ¢ = 13.994(4) &, V = 1213.5(5) A3 & 7¢
of:o

VU HF X T T A F 7 Cerchiaradll [
ZARH & T A8 C L IR BV TR
U TCHEINTZT T 0 UV HLFEROH A 28] 5
AR & UTREH L7z, IR Cldme R ImmD Wik 2,00
BERRKE DSBS T 0 N Y U LA A
B> THRemDOFPHIZ AT 5, RIDIZ
owf%mm%ﬁ ﬁ CRWTY FU LRI S
AU, SEM-EDSIZ & 54 TMY A FOREE Y

?A&ﬁﬁL\M@HTﬁ%M?é&
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=1214.0(18) AL 7p o7,

7 = U U — B34 13Kajlidongrifii |l (f > K)
A & 95 A P A T b IREE LT i FREES
A DAF O, KilCE D B E FATIZ 7 = Y
U~#%E+E%+%EE#%&5H@@%E

DEEFE I, TR OO EHIR THRIES00umIZ 2
T2 RIT20-30umfRE IR £ 5, F OAMBLITAL
ROV, ICPHEAGIETY FU LRI
72d T, SEM-EDSIZ X % 7347 T, 0=22, OH=2,
Si=8, Zcation=16Z{f7= T/ DU F 7 LE% H
b O, MM 235 L 7o, Mk ix
4(Nag.62Ko.38)s15(Naj 74Cag 23fromCo 04)s2(Mg2.31Mn?
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Fgure Microphotraph of aluminosugilite (a,
cerchiaraite-(Mn) (b), and ferri-leakeite (c).

Keywords: aluminosugilite, cerchiaraite-(Mn), ferri-leakeite, Funakozawa mine
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Mangano-mangani-ungarettiite from Tanohata mine, Iwate Prefecture, Japan
Daisuke Nishio-Hamane* (ISSP, Univ. of Tokyo), Koichi Momma (Nat’l. Mus. Nat. Sci.), Masayuki Ohnishi,

Norimasa Shimobayashi (Kyoto Univ.), Ritsuro Miyawaki (Nat’l. Mus. Nat. Sci.), Tetsuo Minakawa (Ehime Univ.),
Hanako Okada (Ehime Univ.), and Hiroyuki Imai
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(mangano-ferri-eckermannite) 72351 5L T\ 5,
FEFRIEDY (1969) 1Zi% THRAIICH RB ARV L
Bfa | T T AR EZ T EERASS TH D
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Keywords: mangano-mangani-ungarettiite, amphibole, Tanohata mine
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Figure Y ‘ Microphtgraph of
mangano-mangani-ungarettiite (a) and
Mn?*-Mn**-eckermanite (b).
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Gobelinite and its Ni-analogue from the Nakauri mine, Aichi Prefecture, Japan
Norimasa Shimobayashi*, Masaki Takaya (Kyoto Univ., Sci.), Daisuke Nishio-Hamane (ISSP, Univ. of Tokyo),
Masayuki Ohnishi and Takefumi Niwa (Mineralogical Society of Nagoya)
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wt% & 720 (6O THEE L7-8HE) . ArtHEn
101.99 wt.% & i 2 Rl e o 72, ZHUEE
FRRE— DI LD A=V OB EZ T I21-
LEZBND, U ErbEmnni- 25T,
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Figure 1. Photéérph of gobelie and its Ni-
analogue. The scale bar represents 1 mm.

Keywords: gobelinite, ktenasite, Ni-analogue, Nakauri mine, new mineral
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Density of sodium silicate melt at high pressure
Akio SUZUKI" (Tohoku Univ.)

The transportation of magmas is governed by the density difference between magmas and surrounding rocks.
Because magmas are generated in the Earth’s interior, the density of magmas under high pressures and temperatures
is crucial to investigate the magmatic process.

Density of magmas (silicate melts) is calculated using the partial molar volumes of the oxide components at
ambient pressure. Based on the measurement on the sound velocity in various silicate melts, the compressibilities
of the oxide components have been proposed. It is possible to calculate the density of silicate melts under high
pressure using the compressibilities. However, such a calculation is applicable to the limited pressure, because of
the pressure dependence of the bulk modulus (dK/dP) of the melt cannot be ignored under high pressure. Therefore,
the data on the partial molar volumes of the oxide components in silicate melt are required to calculate the density
of magmas under high pressure. The partial molar volumes are obtained from the density of melts. In this study, I
measured the density of sodium silicate melt under high pressures by the sink/float method.

High pressure experiments were conducted using large volume presses installed at Tohoku University. A powder
of sample and a crystal of density marker were loaded in a platinum container. Stepped-graphite heater is applied to
reduce the temperature gradient in the sample container. Temperature was monitored using W97Re3-W75Re25
thermocouples. The sample was heated above the melting temperature at a heating rate of 100 K/min. After a desired
duration, the sample was quenched to the room temperature by turning off the electric power supply. When the
sample was recovered from the press, the upside was marked on the cell. The recovered sample was cut and ground
to identify sinking or floating of the density marker. Experiments were conducted up to 6 GPa, and a compression

curve of the sodium disilicate melt was determined. The detail of the results will be reported on site.

Keywords: density, silicate melt, magma, high pressure, buoyancy test
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Technical developments of high-pressure and high-temperature neutron diffraction
experiment under mantle transition zone conditions
Sho Kakizawa* (JASRI), Asami Sano-Furukawa (JAEA), Hiroyuki Kagi (UTokyo)
Yuichiro Mori (UTokyo), Jun Abe (CROSS), Takanori Hattori (JAEA)
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Local strain measurement of minerals by electron diffraction imaging

and application for in-situ indentation experiments
Yohei IGAMI*, Akira MIYAKE, Ryuichi NOMURA (Kyoto Univ.)
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Sr-Nd isotope geochemical characteristics of meta-dolerite dykes from
Western Dharwar craton and its geodynamic implications

A.S. Silpa* (Shimane Univ.), M. Satish-Kumar (Niigata Univ.), Toshiro Takahashi (Niigata Univ.)

The early Earth dynamics including the cooling of mantle and the onset of plate tectonics that modified the
composition of mantle through subduction is understood through the limited Archean record. Gradual destruction
of the early formed crust at the convergent boundaries has significantly altered the composition of the primitive
mantle from Late Archean to Proterozoic. However, periodic emplacement of mantle materials in the form of
mafic dyke swarms associated with Large Igneous Provinces (LIPs) into the Archean crust has since long
survived and is exposed in the Precambrian terranes all over the world. The Dharwar Craton (3600-2500 Ma) of
southern India is one such well-preserved Archean craton where mafic dykes of various generations and
greenstone belts are exposed and preserves the evidence of large-scale volcanic activity in the Precambrian. The
Dharwar Craton (DC) is chiefly composed of tonalite-trondhjemite-granodiorite (TTG) gneisses, greenstone
belts, younger granites and numerous mafic dykes cutting across the entire craton. DC has been traditionally
divided into two cratonic blocks, namely the Western Dharwar Craton (WDC) and Eastern Dharwar Craton
(EDC), based on lithological associations, metamorphic grade and crustal thickness. The mylonitic zone along
the eastern boundary of the Chitradurga greenstone belt is considered to be the boundary between these two
crustal blocks. The Western Dharwar Craton (DC) contains the oldest nucleus with 3400-3200 Ma TTG-
greenstone assemblages and oldest mafic dyke swarms that shows the record of late Archean metamorphic event
that affected the craton. The intraplate mafic activity like dyke swarms preserve the composition of the
subcontinental lithospheric mantle and is key to our understanding of the geochemical evolution of Archean
mantle and early earth dynamics. In this research, we consider the oldest mafic dyke swarm in WDC, known as
meta-dolerite dykes, to understand the mantle composition and evolution in Archean. The meta-dolerite dykes
showed a remnant ophitic texture in which 50% or less plagioclase laths preserved, and pyroxenes had mostly
altered to amphibole. Chlorite was also present in some samples which are confined within areas of lower grade
metamorphism in Dharwar craton. SiO: content varies from49 to 53 wt%, AlO3 and MgO varies between 10 to
15 wt% and 5 to 15 wt% respectively. The trace and rare earth element geochemical characteristics show an
overall depleted nature. The primitive mantle normalized pattern shows depleted LILE and LREE patterns with
a slight Ti, Zr and Hf anomalies. The Chondrite normalized rare earth element diagram is more or less flat with
a few of the samples showing a slightly enriched LREE indicating the derivation from a depleted source. The
initial Sr isotopic ratios (3Sr/*°Sr) range from 0.70011 to 0.70168) and epsilon Nd values mostly negative (-0.4
to -8) except for three of the dykes showing positive values. The low initial Sr isotopic ratios and negative epsilon
values along with the trace, rare earth geochemistry suggests a late Archean depleted subcontinental lithospheric
mantle (SCLM) in the source region. The presence of such a depleted source is viable after the major crust
building activity involving the TTGs in the craton.

Key words: Late Archean to Proterozoic, Mafic dyke swarms, Archean dynamics, Dharwar craton
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Zircon growth process in granitic pluton by 3D cathodoluminescence patterns, U-Pb
ages, titanium concentration, and Th/U ratios:

Case study of the Okueyama granite, Kyushu, Japan
Takashi Yuguchi®, Daichi Itoh (Yamagata Univ.), Tatsunori Yokoyama (JAEA), Shuhei Sakata (Univ. Tokyo), Satoshi

Suzuki (Yamagata Univ.), Yasuhiro Ogita (JAEA), Koshi Yagi (Hiruzen Institute), Takumi Imura, Satoko Motai (Yamagata
Univ.), and Takeshi Ohno (Gakushuin Univ.)

AT, fEREEbFO v argE 7Tt A
Ml 57201, =T — R Ix ok
» A(CL)yN% — >, U-Pb {8, F# U EE, ThU
RS DT T e FIEERET 5, WG e
LT, KBIUEREEO v ar OENS, w7
~Y 7t AOFEEIIET OIME 21T o7, KA
ILAE RS R (OK G SR E T I T % 3 -DDMEHH
DOAERR ST, BREHIE N E N DA DERIL 7=,

DV a RO =Rt R, vra s
oKW (Wi ORI 5-10 pm) HHELRE
CL $Z—u D biHliziT-7- (X 1), fEREED
oary UPb FFREF X REDIRREE &
(Yuguchi et al. 2020) %, TV = OfEFRLFRE
HEDOWREZ FERIC L, fEREE~ 7~ ORERH
JBIE DS 2 FREIC T 5, T DOREE, OKG DFEHH

E1 23y (HG2) MEHEEICEH(+HBSER ECLE

[33E L2z R L, 15-10 Ma O 800°CH 5
650CE TOMAZFELZGT 52 & A LT,
F72, UarHo ThU g~ 7 <0 hosy
B ORIE L b Z L3 ME STV D (eg,
Kirkland et al., 2015) , AWF7E THEHiid 2% U-Pb 4L E
F & EEDRMRERIT, Vo ORI LIEE D
24t & ThU D2 b Z BdEAH T 2 2 &, I BT,
~ 7 =10 ORI D 4 BIlAE L O R D
Blbawd b2 L &2mkIcTs (K2), 205 —X
VY, OKG (23BN TIEAI 670°C & BEIZ 53 Bl b D
ETENETHZ L2 RM Lz, 72ds, RlEIE
RFFEEBEER T RNV X—TEREHE (O 3 FE
T LU it BE ) A 00 g AL 5 2 B9 B AT B
FEEE (MU BREE R 2 e PR A B I 8 EE L BR3E) |
(JPJ007597) DEFED—ERTH D,

1.60

(N =215)

KA
i

i
AR

Crystallization temperature (°C)

B2 RELThULLDZEIE

Keywords: 3D CL pattern; Zircon U-Pb dating; Titanium concentration; Th/U ratio; Okueyama granite.
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Crystallization and partial melting phenomenon of Kita-taku mafic complex:
Potential as a heat source of Northern Kyushu batholith
Keisuke ESHIMA™ (Yamaguchi Univ.), Masaaki OWADA (Yamaguchi Univ.), Atsushi KAMEI (Shimane Univ.),
Toru YAMASAKI (AIST)

ITUwiz] 4, ALERIMICEET 5 [l ek
B E Mg 22 1L12H (HMA) H 3k O Pafk S (HMD)
NRESH TS, DX dh~<r FVEEROE
B~ 7 ~ix, B~ 7~ ROHBRER O & LT
fERAE~ 7 ~ORRICHRBEEGT 526
Tk, pfdEIVUNERE Y ) 2D~
~ R IR R R0 Ml 7 K R 0D AR Y 72 BRI GRS
filfEFRF>. LavL, dBEIuNixAffiiqs L
KUPEBHOBHNIEF DR T=d, ~» by
& ILAF AR e R LI AL DR & B E 5 =
LIEREETH 7. 2D X o AN S ALER LN
\ZFET 2 HMA HiR O A OB I OWT
X, BET L DB BENC L EE o Tk,
T, ARRTIEIRSME~ 7~ bt Lz
Cumulate (ALZAEEREEAHIR) x5 &L,

T DB A TR L OEAPER 2 & AEER LM
\ZPET %5 HMA HRESE S OTE BN HT 72 72 il
G 2%, 6T, fEENY ) ZA0BYEE LT
DOAREMEZ RE & O TR IS I U~
S A NOFSEETNAHENOHEET S.

(MR EL] b I CESREE A S NI R A
MR (BEm 1046m) FAREICFALAY 3km AP
3km OFPHICEH LT\, KILEZLOME L,
APE LIERCEE R & L, TREE LS ACE
{& (Cumulate group, Gabbro group: 7 types) & &L
1Ehisa  (Ms-Bt trondhjemite) 35 L OMEZ A A 1K%E
E < EEREANR (Trondhjemite—Aplite) & BEIRHRL
Plkka (PFT) SANRD DR S 5. EEREE T
TN E 7SR T 3 f0> Cumulate
DEHWVIZOA LAV, SROFREEIZIZ Y FIR
\Z Flow structure DFEEE L 72 BEAL NV, 15 D%

L7 Pl 250N VER L OEIREE L R -
72 Cumulate 237413 5.

[FEd bER O %] b2 /A5 K Cumulate group
Ot AL TE T I AR OBRFS 0 b~ 7~
DIV, O1-Cpx-Opx — OI-Cpx-Pl — Cpx-Pl-
Hb — PI-Hb DIRICHEAT L= Z &R ER NS, F
72, AnfEOEW PL A2 ZEm L TREL TS
ZEMD, BT BHEEESND. BAKEHET
TiE, Pl DU FRFZREOETF & & HITAN -
RHRAM O Ca—Na OBEURE S 2L 5720, i
EMNMET LT ALYy 7 I O RHE A %
HLEE T 5 Z & AIEETH 5 (Yoderetal., 1957) .
Ui~ 7~ OME] b2 /06 i The b AR50 EH
FAZUTV Y Cumulate @ Cpx DOFHALD B A A L
MR ZFHR L7z, £ ORR, WHAKIE Sanukitic
HMA HO~ 7 <IZHET 2 Z LR L E o
fo. FEiz, FOPESTBILF LI~ B
Ao B s DRAIE Cr>0.5 BHEE SN D. 2D X
DY = A= MVITAARIIE TO~ Y MY
HELTETRIZHY 2 HMBETHS.
[BUR] AEZ2 ACERITET 2 I 7~ 2 A FOREIR
WO ESRE~ 7~ 2B L LTI-AE DS
MBIRNEZOND. METLEREHWET VE
BORER S A PG ORI R A /L b & Sanukitic
HMA ~ 7~ %695 2 LIZL - THEMIUNIC
FET HALMAE~ V~ DS FMEETRT 5 2 &
MTEDH. 2F 0, ALEIM DY U ATEE) DO
JiI% Sanukitic HMA T 2 AIREMEA & V.
Keywords: Cretaceous, Northern Kyushu batholith, Cumulate,
Parental magma, Sanukitic HMA
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Petrological characteristics of the Habu granodiorite in the Kuga Group, eastern
Yamaguchi Prefecture.
Yusaku AKIMOTO*, Masaaki OWADA, Mariko NAGASHIMA (Yamaguchi Univ.)

The Habu granodiorite is an elliptical stock with about 5 km from east to west and 4 km from north to south,

intruding the Kuga Group, eastern Yamaguchi Prefecture. The granodiorite is composed of marginal facies and main

facies. The marginal facies are exposed on the relatively high-altitude site with dark colored and bear hornblende,

whereas, the main facies show light color lacking hornblende. The main facies include dusty-zoned plagioclase

grains at the site of close to the marginal facies. Based on the occurrence of the granodiorite and its petrography, the

main facies of Habu granodiorite, at first, intruded the Kuga Group, then the marginal facies magma was

emplacement on the high structural level of the main facies preserving the fluidal state.

[1Z Ui ] AL POk 13 A R A EA B
BEC A9 5 K Skm, FALK 4km DIE RS
KThHD. KEERITANA %S T ERE S A
R LS EEMEDP DR SN D, ZIVE CARERIE
W~ 7 < RERICO W TEm SN, —F, &
FHORFE & = Do, WM DFCHAIRE, £
— R R L O L AT+ fdt S T
BOT, v/ vEOMPIZITE > T, £
ZCTAMIE T, BEFOR AT — X 2B L,
TAAERPIREA O R CRL S A R D
AR E BB A R L.

[ LAAERPARES OFCRIFFE & BB R ] JE
fafl & AL, EnEnARNARER N—T
NVa~ GBS & BRERERPIRE ~ L s
T, B TOBIEMEIIT, WAHICHRZREA
BT JEGARIIARE & O @ WG AT IS AT
DR DD, £z, AASEMEAFAT VT
BEAORLIZIE, AOHERD 5.

[ ORERSIIL, BFR~YAROANA
ERER, FAROREA, OB A,
FHPHRY, FEME, BE~FREORE

Keywords: Habu granodiorite, Kuga group, magma mingling
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L7z BEERITERE L oo d 5 Fa & Akt N~
7R TRR LI E&2md. EAEMEOMK
IR L R DIZ 2N Tk I H
5. N—J1— T, ;@&mﬁﬁ%’zbw
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Petrological features of the Early Miocene Hachiya Formation

in the Chuno Area, Gifu Prefecture, Japan

Seiya Saijo*, Toshiro Takahashi (Niigata Univ.)

e o o | sl B IR PP RIS S A AT L, AT P i

(20Ma RifR) o FNZHERIK A S ~ BECE 70> D AR

b, W HAMTIE 18Ma HO K L7 2 v b
WA AR E ST A 1. L, X
ATIMAT oDl B UR H i Hidsle | 2 5 W TR R 8 D KRG
RMONTWAICHEb LT, ZihvE Tiefze
SEATFRINFTRIIAT IO TR, ARWFSE CTlRE R B
ERERR T A KIS OV TR AR 21T 5
Z LT, FO~T~Tuk RO, % L Cai#
Ttz 381 A P RE B AT~ k1L~ = >k
TOXKBIEEIOREZ H) & LT, oA A
B, B PRI TR L > THREEZ{T- -

BREIIERTE L L, PR SR
BETEY. MERITEROWBEITHMS S, T
NED B RS B IR EE I S ORISR BE A T,
T A A NERHR AR OBER K S E, L
B~ LE B R fA I 35 IOV A O K8 KA
=, BRIACKPEEE, FINA KIS, A
AR, B kR, SEAPCEERENRTNES
TRETH[2] .

e 28 K LRI 2 BRI B T, iR
EEREEICE, AAamEAT A YA F 2 LT
ZIE~ LA D 3 7 — 7 TH B LR
TLHRXTENENMSL LT2b F Ly RERT.
@Groupl : ViEHCE EIARGEEIK A

B & U CEICAREE S B, flfh b
i, BER, PREAVEGEND. Si0,273-75%.
@Group2 : ARAEEEAT A A b

FERBERI IREA, APNE, REa, B
RHEA T, WMITAENEEND. Si0,763-68%T
&5, Fe0/Mg0O vs SiO.XITHINLZ T4 RF
DRy RERT. £72, & Sr/Y e (030.2),
Y &= (24ppm) THV Y vs St/YRTT EH A
EIRIC T m 35 [3].

@Group3 : T A LA~ ARAE LA

Bensiy & U CRHERA, #Ea, Aa, K

NN

Group2, Group3 (22T ICP-MS IZ K AT
FHAR AT 24T - 7=. N-MORB Hik&{bIXIZ BT
Group2 1% Group3 XV & EA BT 5/ %
— 2 ERT (7272 L—8 D Group2 REHIIXE AT
THETEF OREBITRD by . £72, Group2
IZ(Yb)y vs (La/Yb) xEIZBWTHLT XA FHE
Wiz 7vy bEnb4]. —7F, Group3 IZ—H%AY
7R EIVK IR DR E R L, FORZ — 3k
HUR ORI ~ P e s g 2 fERk 35 Y L
A FRFKILIEFE & EPERTRD BTz,
Groupl—~3 1% Fe0*/Mg0 vs Si0y[X|CTHH &z 8
H MLy RERL, ENENOREAILERLED
W7o %, Group2 1IT7 XA FOKHEERL, Mo
eEZR =Y Cr, Ni& (2 F KT 214ppm
T6ppm) ZFFOZ LB, AT T AT 4TI
Ko T ESNTEHERE~Y /Y ~B~r My
VA LRIST D 2 BT ko TR S Lz ATREME A
b 5. vk O HERREN O T X A b
NHESNTWD Z &5 [6], YEHIRHIET
AT T ANT 4 2 T HFEA LT ATREME D FE i
D, Groupd I LE D43k b L RABESLIEY D
RN L > TR TE 2 00, RNlEGLHE
DEN—E TN EOMERR DAL ST 2
Enn, EREE~ 7~ b AFCIZE > TR S
N FREMER B 5.

71 FH SCHER

(1] &#6, 2006, HWESHERE, 112, 1, 14-32.; [2]%F
K, 1992, EmRTLATEMENEHRE, 19, 75-102.;
[3] Defant et al., 1990, NATURE, 347, 662—665. ;
[4] Martin, 1986, Geology, 14, 753-756.; [5] JE381ZF
73, 2018, HAHVE TS 125 B RSEF
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Whole rock composition of Early-Miocene volcanic rocks
in Noto peninsula, Japan
Akitaka Shibano'*, Toshiro Takahashi' (1. Niigata univ.)

Ab R LIS 1 E B AL RIS > TIER S iz
EEZLND KIEENIEL 9 LTS, REX
AN S AT BT I Y - HERE L 72 ks
B OHER S D DA S 2 TS REE . wifn(:fE
[ EMffEREEZELS FLoa4 FENEN DT
L. EMEEMMER»OIEL, TATN
23-19Ma[2]. 21-18Ma[3] A SN TR Y, EHE
O BILRITHERE S AV TV RN, Z AU 6 [ [A)Rp B AH
OBRIZH D EBZHNTWAHIL]L [BlIZ LT A
K23 20Ma EHOFERZ /R Z LoD FEREICE
HTND. AFEFR T, BHEE &R ORE
AT S T2, FBHE O KA D B Mg#iEL 7 i
fEGULRLAEN L ENTZOT, HFET 5 k0L
AeEbicEaRE L Ak E ST S,

A RLE & A2 Si02, Ke0, FeO*/MgO DH5K
2SN, BRI T 2 KA % 4
DD Type(A~D)NZ/¥ L7-. Type A & Type B I
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HAE A 2 FF O LA ERL IS & Z T E T
FHEMRIZZIZEDN DRI D, HANEA & B
FHEA D 3T IXZNE4 Mg#=75-88, 85-88 % I
9. Type A 1FK-HFH Y U ARFNTEL, KW
FeO*/MgO(0.96-1.4) %/~ 9", Type B iZH-m U ¥
LARAICE L, Type A 2 TEW
FeO*/MgO(1.0-5.1)Z 7~3". Type C [T F )& D7
VT AR IE & ERNE A E A RIS T
%. TypeDIZ RV Z 4 NT, Fo=80 RifED > 7
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Sr-Nd isotopic composition of Miocene felsic volcanic rocks
in the Kamo area, Niigata Prefecture

Naoki TAKAHASHI*! and Toshiro TAKAHASHI! (1. Niigata Univ.)

HHA T ERE H A (2, A O HE K I B s O RN AR AR & A2 L < IR
L 72 KBOEBNIC SR 3 2 KILE DA K i BT U 7= bt o0 5 88T K Ls % i3 2
T 5. ZDOKBIEEIT 16~13Ma lc v — 72 Zill 2, &, E-group JiAlE & WEKE KILA & DEIXRE

TVl C IR E O ERE KIS IS BE Kl W ITHf LT, D-group kA & WEE KILE D
DS FEE Feo[1]. ARWEZEClE, Bl N AN T (W FRoBE bSO
Sk O A B UL R R s o AR 9 5 T I EE R E JIBSNEIRE) . TR RIS oA 5 B oI R
K L CTERZPRIIR 21T, % DRSS A X, % LRI 72 [FIGL AR LERL K 2> & T #

Doz Hi e 3 5. BVE OB IR S Wz LR T T

AHuldix, THEEY 2 FRATIE 2 B L L, %[1]. E-group MthCa D [FIRLARLAHAUE, ik IR
Frit OHERC A & KA AR CHE S 5. ALE D b o & [A CHKHEHZ 5o 2 e 26, &
COHFHHRIE TOLL Y P ANE, KRE, EaE, o b TR E O iR CIE R S 7z H]

FMABENEICK SN, SFECKIUAER T 5. ek ® 5. —75, D-group il (2% D RINL A
F 7 NBITET A 34 Misa, REREICIIRCE e B X OMEITCHEME DR, LS
HAG, taBiciiimisaBEAG L S3REE A, 5 WEBE ~ = B E 2 Rt L oo L
MABENE X KUES s KOS SE~HRE e S N AlReE 2 E 2 b s, REEHKILE
KA OREHRKILAETE), msaBEAS (EE FUCE N 2L A RIER R I LidoE 2 %

LKA RE) 2013 5. RREORBGEE XFET 5.

S 16.6Ma, LAJE D FREUE & SR E A D ZI:ﬂLJi@Z ICHEB L 2 0BUA ~ 7= ld, 17-14Ma
5 14Ma, FREH KA D 5 11.4-9.5Ma, ALK I MR D ER AR A v b R S L,
75 13 8Ma LG I T 5[2]. 11-8Ma EHTIXXRE~ 7~ H D AFC T

AW I, MySHUIS O FRALEFE D Sr-Nd [[I67 INFHEEED R E N, 2 DT LT 14Ma DL
AL Z B & 2212 L7z, F I F o FH ki P 1 B 1 M N D IR EAR T (MR A Bdic &2 k) 4L

LToRICR 72, RBEHRSE © Sr1=0.7053- 72 A[REME 2 R L T\ B,

0.7074, NdI=0.5125-0.5127 ; L @ FH 5

SrI=0.7061-0.7072, NdI=0.5125 ; J& & K LI FRAL (51/]

B Gr=0.7038, NdI=0.5128 ; T &l k¥ : [1]Shuto et al., 2006, Lithos, 86, 1-33p,

[21TREIZ A+, 2011, DOSEHUS OHE, 1:50000 HE I,
Sr[=0.7040-0.7043, NdI=0.5127-0.5128. X}/miic K S P

TR ANTSEIT, 162p,
A L ERTE O FBCE 1 NEIRAY 7 7 A7 44 e K
2R L, REERKIERBUE & EA LKL 3 Keywords: Volcanic Rock, Felsic volcanic
. e o - k, NE]J , Mi
B %A RT. KXo T, A& % E-group HiAl o apan are, Wocene
A, %&E % D-group iifila & X3 5.
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Petrological and geochemical features of High-Mg andesite,

High-Mg orthopyroxene bearing andesite and dacite from
the Choshi area, Chiba Prefecture, Japan
Toshiro Takahashi*, Akitaka Shibano, Jun—ichi Ohki, Naoya Iwamoto

(1.Niigata Univ.; 2.Natural History Museum and Institute, Chiba; 3.Choshi Geopark)

T-HE RSk Hig 1L, AT i Rk <
B LI v 7 v asiiagaLlis (G~ 7%
T RIWCEMEEAT) B IO Mg B A %
BERSE) & T D A 2 LS & E AT A
A SRS, FERTAREZRERT 5.
INHRIEEE FRoE~ 72T RILE) I
DT, WL OO HERLSERIEFZE DM T
TBY, ATZTANVKNED T VHOKIG]R
OIB JRME DR/ IR~ > NV DB G-
RINFEm SN TWD., —J, & Mg EfiA %
ELETEAT A A MZOWT DS A FHIR
FIXIFEA SN T, Bl ns T
NG & AT 2 KILEEFEIZ DWW TR A IR
MEITW, BT oA EREE R, ETE
ARWE, BEHEATA YA SoZnEnid—
HOBESLIEY D53 B TIZE N MR & 2B
T LT, ARETIEZNS KIEEEIZOWT
i LFECHE & E TR EILHE M & Sr-Nd [RINZ AR
AT &2170, ENENORIR~ 7 <12 O0N T
BEEEIT.

Hgiit T AR AT D0 v 7 A B A
HRNER X OE Mg B A ZERmIEMm &35
ZIEETAYA ME, EBIQEEEKEEE L
THEL, MHFRINVICEEE L TRET .

T AR ER NS, T
LERMI E L, D EBOEMES & EEG
PRI E LTET. ZOh T U HBERD
27X Fo%=84-88 kL, mWNi A& (&K
0.55wt%) THHESIT b5, BEHEAZILAR
FOETEAT A YA b ORI, Bk
LADHNERY, TA YA MITFHICRE A
AR OND. ENENOEGEABSD T
IE Mg#=82-88 (1) B IO Mgh=84-89 (7 A
FA ) BT

N-MORB #i#ALIX Tix, FAZRKILEHEZN
FAUTHE U THRWATE T30 O — 2 &R
L, WANKIIEERO R~ 737 Z21lEed

I EET D s E ~ I R T L L 4] &
BT BRI A T, 2L, BT oA ER
HELNE DR, — A7 Ik, FRIZK
(7w MK ILEIZ R B3 558 Nb & Ta O
ADORFNRDO BT, iR HrHEAL B A
HEMALK LS (] K 0 55 VA D RE 2R,
o<, BloFETAHEEZHNTAT T
AoV N (HEEHSE IR A v N +HERE LR A L
F) &~ MBI T B DRISIZE > TTA
BlE o LR EERZINEN ST A YA RS
NDHPER T 2. FORER, WHEHZHRER
AV K EHEREELIR A v R DIRG B L O~
NVT1 T 8 & DROGSEDEVTE AL
s, EFEAT A A hERENDOEE L
WA B X ERMAT 2 KD, LavL,
T VALRAEERIEDE W N & Ta 5 A
BIX ERLETARAETHEIE T 2ol GHAE
FERITA T 7 AV MEBE ML TR . F
e, BT v ALREERWEDT T A5
pe TG E W) Fo% % md 2 & D, AX VU~
B A X% T Te~ v MVIE O SERC B IE
B S AL D ATREMEA N B DAY, WIS HE L HFS ot
FITIIRA 72~ > N VIE OB 5-0RTg ~
MLT = v PNTD A S DO Nb-Ta DA
DB AEEZEZDMLENDD.
51 Sk
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Mineralogical occurrence of alunite-supergroup minerals in the 1895 CE eruption

product at Zao Volcano, NE Japan
Takumi Imura *, Masao Ban (Yamagata Univ.) and Tsukasa Ohba (Akita Univ.)

T g UNUAREENE, #3 D DO EER
TR SN D BRI R ICE L, PEHHERBRICS
U CEER 2 BRI 2 3, 15 KL, kil
BUKRICH T DMK & DK K RS
HZC, BUKEE SRR O & LCET D, 2
DY, I a U ABIORER I BN ZE D
gy & o LA BRI, BRI LBk o
RALF RS K LK R DR & ST 5, AR
WFE 7 N—7"TlL, KILBUKRD G LIk
BilE LT, kil 1895 4EME M 2 w5 & LIk
WIS 2 Bl LT 5, 2 2 CIEARE T
D 3 UNRUARI OERIZOWTHET S,

R & U7z L 1895 4EME M IEmE kA
v MERZIZ LD Layer 1~Layer 6 D 6 B2/ 6
b, Z® 5L Layer5 3 L O Layer 6 (3, KL
D ZE S TR KD 7 T A~ > 7 AT KT
IS T 5, WITND 6 8 b FHIK~HRIK RS KL
JKZ TR LT 5 KIHER TH Y, KILEED S K
WS XD AEEE R B LOZIEE~T
AYA NEA=2Y T & 5T, Layer 1~Layer 6 @
ZINEIUKIK IR (< 250 pm)IZXF LT, #R
XRD 43472 5 NS SEM-EDS /3 #r % i L 7=

XRD AT & 0 A€ S iz EERIMIL, R =

7 N A7 SR (alunite-natroalunite-huangite), £1 &,

HNEVFA N, AATZAL N, T UAITA ],
T 4~A FTHD, I a v\ ABEIYE &
W7 VR IRT A MIeRehictm L TEEh
%, Layer2, Layer5, Layer6 OFEHIABR /248
D X #E—7 %7579, Layer5 3 XU Layer 6 D7k
BHZIX huangite ¥ U8 natroalunite(-2c) (2 A 72

11-AD X BE—27 8@, B4V FA B
ot me7 474 hovE—27 HHBLILT,
SEM-EDS % F\V 7= 31 Kk 1L PR - DBLER T K
D, < a UANCAEIY & ST KRR X B
D3 HATITHEEIND (1) ERKRI a oA v
17 1 S5 W)k fib (huangite-natroalunite) 2> & 72 2 e 4E
W2 ZIVAMNTGA M-I T4~A T AY
FA XA BT 4 T A bR DR AL
Ji (alunite-natroalunite-huangite) ; (3) 7 U A h X\
TAM-FNIT 4~ MO RDLEREN
(alunite-natroalunite fE2%), Layer 1~Layer 3 OalEk
EARERT D KILIRRLFDIE E A BT X A 73D
HEtahTdd, ZE~TA A NEAa YT
AW L ZIBEERE KIS bEEND D, £
DL VTEBTENCHALZEE L T 5, Layer4 Ok
BFCIIGWTM A TH A 7 Q)D = F OFEIA 13 E 0
95, Layer5 3 XU\ Layer 6 Otk Ci, fh2 #
A TNz, ZA TR A-MEER L 720,
huangite #LEX D X = U N A RIS EEH T D,
FLEEIR T2 & NI A B D E DN D, 1895 4F
PO 3 TS RIS A A KLk 1
%, BLE 200-300°CORRELEEMETRIAIZ L - T
Al L7z (WARNER O ZE A k3 5, kIZB b
L7=BOKiiR b RO A AT 5 &2 6N
%, Layer5 LAFEO ==+ b C huangite #1% D I =
TN TEGE MBS b e D 0, RIRRA & e
HEUKO pH L5, FiR7220 LB b3 £
e & Zmmled %, ZIVUIMKHERICE Uik
EEK SR~ D~ 7~ VEH A DOFENREO NI
W28 LivZguy,

Keywords: Zao Volcano, Subvolcanic hydrothermal system, Lithic ash, Alunite-supergroup minerals, Hydrothermal alteration
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