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Grain density measurement for milligram samples by gas pycnometer

Junya Matsuno* (Ritsumeikan Univ.) and Megumi Matsumoto (Tohoku Univ.)
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*Corresponding author: jmatsuno@fc.ritsumei.ac.jp
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A nugget of platinum group element sulfides found from a Ryugu sample
J. Matsuno* (Ritsumeikan Univ.), A. Miyake (Kyoto Univ.), M. Matsumoto (Tohoku Univ.), T. Nakamura

(Tohoku Univ.), Y. Takahashi (Tokyo Univ.), S. Yamada (Rikkyo Univ.), A. Tsuchiyama (Ritsumeikan Univ), S.

Enju (Ehime Univ.), H. Yurimoto (Hokkaido Univ.), T. Noguchi (Kyoto Univ.), R. Okazaki (Kyushu Univ.), H.
Yabuta (Hiroshima Univ.), H. Naraoka (Kyushu Univ.), K. Sakamoto (JAXA/ISAS), S. Tachibana (Univ. Tokyo),

S. Watanabe (Nagoya Univ.), Y. Tsuda (JAXA/ISAS)
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Keywords: Ryugu, Platinum-group minerals
*Corresponding author: jmatsuno@fc.ritsumei.ac.jp
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In-situ observation of thermal evolution of primitive carbonaceous chondrite matrix
M. Matsumoto* (Tohoku Univ.), A. Miyake (Kyoto Univ.), J. Matsuno (Ritsumeikan Univ.)
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Petrography of syenite from Hakata Island, Geiyo Islands, Ehime Prefecture, Japan.
Toko FUKUI*(Ehime Univ.), Satoshi SAITO (Ehime Univ.)

1. BL®ic FIRERT7AH Y ERICEALE
ZIREACEERVERERTERESATDH 5.
Wedepohl (1969)1C X 2 &, _E#BA R i< 5

THLEAGHO Y b, AREB LTV AD
di 2 E G 1T T H 05%LAT & T 528,

Fe R ez Fro IR E O B I, F#EETTHE I
& U KBS O TR HGEE 2 g3 % L CEE T
H5. FEEDOKAL LCTREIER & -
Ho2onFz6nTEsh, HATIE, &AL
IR oA 3 2 PIRE 2N KERIE & 2T
W Z0E, BEI1E2,1983). —7, PHEEHARN
T D F HACAE a5 B 0 73 A 380 13 s RS- 1
B TN RADRIEL T Wl 21X, &
1,1976). AWFFETIE, BIREZETREBMAAET
W-cPEEEZRH L2 L2 0, FIES D
PER - mARE, e tFEHE R B R,
A S AR R RS T 2 L L b, Z DK
Kz ELRLT-.

2. A EOHE HAEOHE TS D b
AERPIRRE 22 5 72 0, TERIPEA IR 5 B SR
BINHICHAT 5. RA 13MA77 B Dbl ic
JRFTINC A L, = OREIZAL R~ rE /i1
40m, JLPE~FE A HIC 1I0mfRETH 5. T 7z,

fEfaa L T3,

3. FpAER PORSG R ~tN T, Bk - B
BiEk R T, ARSI EMOERE & DRR

DI C, AU T IS AN 12 L 3 5.

¥ 7T, fbia LR EOMEICE 2285
BEHE RS A bNS, 7ok, s IFEM L
R o L, PIREIIEEC, B R Bl
TR b iL7R o,

Keywords: Syenite, Hakata Island, metasomatic alteration

*Corresponding author: tecol4.hm@outlook.com

4. B KRS IIMERRAEBEZ 2L, K
e Ly an ) RBA, fRA, BREA,
WO, CXOH, Yaay, BKE, BEL, W
PR LN S, TAH Y EHIZRE 1~4mm
BRET, X=% A P37 v F o= A4 AR
BH NG, HAHESG & A IR A%
L, FEIZ01~05mmBETHSL, Yray
FABDOb D LD DL RA LN, LIFLIE
W BBIR BRI N ERARO LN D,
5. &8 MR 77 EOIRE 2 56k & AL
20 lRHS D W THODE X BT E IC X % FE
TLE - MEICHEM T 2 B 2k o 72, FIRA I
fEfaa ic e, FEITHE T TiOs, AlLOs, FeOotan,
MgO, MnO, Ca0, Na,O, P,Os & H &=25E <, SiO;
SHEBREKC. PHEASD KO0 &FR I EHED
FRKCEIPHICUN E 5. LIL 7% TIIPIRA O Sr, Ba
GHEIEMEA X V&<, Ro &F &KV, HFS
LETRARAD zr BRI EREE XV &<,
Y, Nb & & (IfErE OMKEIHNTH 5.

6. BE M BoMES I, FEoEREE» S
D WIS 70 G HHZEAL 2 HARE A & MR A D kL
REAMM, NaO ICE T2A b R (NaO =
6.1~6.4wWt%) & Vo AR LN Z L Db,
Z DK E LT, HASEIH T NayO ICE L7 v
7V EERER S 2B E L - R EE AR %
N5 (KL, 1976).

BIFSCER  FF L 1976 AHSEPIHLR Y- 258 Rl
51 261-281; #f L3 1983 S G SEMISLR Y&
it 78 497-504; Wedepohl 1969 Handbook of

Geochemistry. Springer, Berlin.
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Amygdale minerals in the alkali basalt from Kabeshima Island, Saga Prefecture, SW
Japan
Satsuki Kio"(Shinshu Univ. Sci.), Terumi Ejima (Shinshu Univ. Sci.)
In this study, the amygdale minerals of alkali basalt from Kabeshima Island Saga Prefecture were described. The
minerals were observed, and the chemical compositions were determined using a field emission electron probe
micro analyzer. The amygdale minerals mainly consist of fine white-pale blue aggregate minerals, and rarely calcite,

Fe-Ti oxide, Mn oxide, and dark blue mineral. The white-pale blue minerals have a spongy texture and are composed
mainly of Mg, Al, and Si, and might be a type of clay mineral or zeolite. The dark blue mineral is porous and Co-

bearing Mn-oxide.

i O o I T el O S VA IS A T2 W
EMEENDEZTAA ) ZREB AT 5.8
il = A o SRS 1 B i (1974) iC X
STHEBFICWME IR T VB2, INEHE D HE
HEEZRA LB THECEVWETFOS
REGAZET 2 B2 ENL 70,
IR B o B & E X UA o AR SEY) i o
WCEHEH Z AT o oo MM o M Bl 5 B
X UMLK 4 #7113 SEM-EDS ¥ X ' FE-
EPMA % W 7z,

AWFgE R o W MSE XA T HKE
THREZETHY, FTCHrALAADIGE.
MEH. Fe-Ti It R XY K
N, 8T BHumBEOT LAY E
H. B A S L MK O 28 EhIic Bl
N3 . BROo»PALARIBZEEBICA T 4
vIZAAEL TR HECRERD AT
VAP EELLBAERBY, GEDORXAT Y
U R b RIGE D X9 T Wl 7 k1
DELGEDBR LN D,

AKMIENRTH 2 A5HFICITE DM
WARDOENDE, ZDEFADE L E 100~
500 umBEEORKE X T AT 3em fEE
DO DVRDH B, % 7o PR TIE & AR 28 %
HOrET 3L icR 23 . MM icizi
pumBEOHAE» RGO EET SRR
DIV EEL THEY, ZoflicEHED

Keywords: amygdale minerals, basalt, Kabeshima, cobalt

b HED Fe-Ti BBALY. 73 4 T+ DFi.
fthJZ > Mn BBL Y B FEEAEST 5. F 72,100 p
mBEoORFCERAGrbREOAEYET 2
B ROoNB DB, 2 RET14B
KTk, 20 REOY 2T 2 HIFAEY
VAR Ze AR R AL AR A Fr oo F A LiEARIRAE
adic s um BEOTALAI)VEARF LY
Fe-TiB{t MR HEET 2. Htar bRGE O %
23 2 YO EMEDH T, FIT Mg, Al
SiAmtiEh, PEDK, Can&ihTwn
o 72 EH G M T % fLE T MR
L. MMl e Ba SEY & AT 5, MK
i, Mn Z ¥ & L. Co. Fe. Mg, Al,
Si. K BLXU NI BZxhZThE %Rt sh
7z

LNEoffro, #EBZ 2T 2 8K
Pz, AR o K H M & WOt E D S
LMD L IMEEYTH 2 LEZD
Nz, 7. BEGALEYMIE. V4710
ko —~fThH2 Co L b~ v
S oM & AL T B,

AR OKE., WF oM HE XA+
DI, AR (1974) L FERICH
A FB XV Fe-Ti MLV BHEZ I N, F
HREOERET2WMAELEY D L S ITHM L
EREEOEET 2 Co H%EL Mn
BBt il s iz,

*Corresponding author: konpeit9o9u@gmail.com, 19s4009a@shinshu-u.ac.jp
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Petrography and mineralogy in a skarn zone in the Matsitama area, Botswana
Theo Maswe and Kazuyasu Shindo* (BIUST)

The Matsitama area, located at northeastern Botswana, is distributed to the western part of the Zimbabwe Craton.
Furthermore, some part of this area include copper mineralization. In early 1980's, JICA and MMAJ (currently
JOGMEC) detected a skarn zone with minor Cu mineralization by a drilling campaign in the Matsitama area.
However, detailed mineralogical work of the skarn is scarce. The purposes of this study are to identify skarn and
copper minerals and to infer the condition of the crystallization of these minerals in the skarn zone.

Geology of the Matsitama area is composed of the Matsitama Metasedimentary Group. Lithology of this group
consists of metavolcanics, metadolerite, limestone, quartzite and dolerite. Skarn zone in the studied borehole is
observed in relatively shallow depth and contacts with dolerite. Furthermore, this zone is affected by later
hydrothermal alteration. Minerals in the studied skarn zone are composed of garnet, clinopyroxene, quartz,
carbonate and opaque minerals. Garnet grains are greenish in hand specimen and show both isotropic and
anisotropic under microscope. Chemistry of garnet varies, especially for between Al and Fe (total). Clinopyroxene
shows eu- and sub-hedral shape and occurs as moderate-sized grain. The chemical compositions of the
clinopyroxene are typically diopside component with minor amount of Fe and Mn. Trace amount of Cu-sulphides
(bornite, chalcocite and trace chalcopyrite) in the skarn zone occur as interstitial to skarn minerals and later
alteration portion, implying that copper mineralization was later than the crystallization of garnet and
clinopyroxene. In general, the amount of Fe (111) in a mineral is a good indicator for assuming redox condition.
Therefore, based on the chemical compositions of garnet, it might be assumed that garnet was crystallized in

relatively oxidized condition.

Keywords: skarn, garnet, diopside, Botswana

*Kazuyasu Shindo (Corresponding author): kazuyasu.shindo@gmail.com
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Iron mineralization in the Waga-Sennin skarn deposit, Iwate Prefecture, Jpan
N.Igarashi* Y.Watanabe K.Seno T.Echigo S.Aoki (Akita Univ Int

BRA AV v ERIRIE, —RRICEREEA & L Clggk
WEFHRE L, PEOREKIEEMES. LaL,
KIS DA T H 25 F RAEA AR A
WV VEERIE, RERPEE ERE T AR R ERT
5. DX RREIEESPEST B ERA AL VL
PRIZHTSEFRAEE R AL VIR D IZ 0 1K 2 H
F, REILOEHOBRIRIZ X DA o T,

FEA A3 13~ v 2 e o Heli e i, [iffifd
DALRPIRE L MR EIRAE AL, ARG
REIREICHE L TR AL Y BER T T W
%, F 7 ARHUSEHGE I T o iU SR A5
ffLTwb, REKICH T2 2H 0 L ER
b 725 L 7= BRI 13O H #AC o 6 a P
a L ARERAIR, O HIRECaaIRD 2 o
DHBBZLNT WS, ThbDFILTRIER
®, WREEYOEEMRE R, digsIc
HownwTs, RALVEIMLIER & REksLsi L
YEF OBAMRIE XA IC > TR\, £ 2 TR
WSS I AREIEIALIER @ X 5 = X 2 % fiiH 3
22 & & BT R AN v EEY) R L O 26 75
BT, SIS AT 2> O AR ERSLSL (L /F
Z b 725 L7z Bk O URIEIRIC DO W TRk
5.

RILRIT 7 DOFAFEC X o TR I N TE
D, ZD5HD5DDPMRICE W TERIABIE LD
Y7 vy, HENEIEE, R X#ETIC X 2858
VIRt 217072, SR CHER X 7= SE4HH 4
b LRI T SR E R T,

WA G DS & LT, SMLIEREI KRR
B S N7 & & 2R3 R G Z R T

Keywords Skarn, Hematite, Nishiwaga area, Iwate Prefecture, Garnet

Naoki Igarashi: igaiganok@gmail.com

WG & A7 2 RN ARSI L T b &
& B ORESEAMBE A QIR L Tw»
27 (BEA), $722H 0 v DBHEOHLT
Ron7zHEIRICHRESEDES 2 BRI N
7z.

¥ 7z — RO TIXEPRIL 2 £ & 3 2 AL
VIHSBIEE & 7=, BEEREE I3 B ARSI o JE B i fth
E~FtAFOMETREL T 2R 2AEE X
N3 (5HEB) . 2EA2S 2 SHALEYICE
W, RESEOSSMLsEE I (BE C) |
LA FRCHEAE R 2 &, OEFESE 7 T - KR E o,
QKRR - EIRE D E D D> OMWE % Foi
ROTFEDRBEI NG, 20720, DOWHE%
DEOKA, A A v SIACIERNICRE S ARERSESELAE
x5 &k L7z e fEmat g 5.
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Silver, lead, zinc, and manganese mineralizationat the Shirakomori deposit,
Akita Prefecture, Japan

Shoma Yamada* *

FKH AP IERICALE 9 2 A LA, Bk
EIRSLR DS < FEL T D T RRELRITI AT
LD — T & 2 FK H HRLL =N B ZR IS
B L, H#fd O RSB RSE E A2 R &3 D HRREY
R+ B - WL - v VW VIR TH D AIKIT, H
FARITE Z AL & U CRaE 51 ~K93 km, 182
km D53 419 2 FEARRE IS & » TR S T, 2
~ U H PN D & TREOIT BV DFIIR
Ths.

ABFIE T, SRR O 2175 Z & 2 A
E’Jk L, 1) 85K HL@ﬂﬁE AT, 2 ) G DR E

O, 3) mkeaamm~A 7 et —E X b
U —IZ K 2 EAIRE K OMSEIRE ORE, 4) &~
2 R OISR IE DI HT, 5 ) B U
A M HOWTEK-ArFERBIE 21T o 72.

BEORER, SERITZE~ L VoA L L, POl
EhEIL, IRk, SHERHL, TRENGL, AL, 228, FEER
P, IRALERIEN B EN D . SLRREE & 72 3B RIS 1X
UV A NEE, FEAEE 2o T D, E, 8k
ARIZIZE U YA bosm =230, — S8 CREINLEE(L

NRDHND.

PIHR & QNSRS ER B2 DA SR, RELRIZ3H DK
WA B 0, TN/ R THM D PERSHL A
Azbﬂ“?‘ot SRR BN D, IREE I3 R1IC

LRSI Tl a v 7 4 — LEEST R
T a4y Z R R L, S A EOD IO ALT
PLROTTENGE, FEERIE, BRIRDZE~ T IR D D
NH. N R2TIEEROES A ghaF e L,
B ODIHENIE, J78dk, Hib A2 E .

Key words: Rhodochrosite, hydrothermal deposit, granodiorite
Corresponding author: yamashowaterpolo@gmail.com

Yasushi Watanabe (Akita Univ.)

LD/ R3TIE S EDZE~ T Uk OVE
pafa & 3, $RE A EO L\ A PTRENIECJT E0 L,
TEERIL, BEERGL, IRALERIL S ES 5.

FEARICEE S = U S b OK-ArFEHE OFE F 1T
3.43+0.1 MaC, fiERTHICIZR SN SLR CThH D =
ERH BN ST 2~ T R ORRIE A T —
VI LB AR L, BEENECan Z <, HULENE
Fein% < GEND. ZDZ b AT —I 1 TR
A EBUKD ST X0 CadVElL &, CalZl & AT
BOKINOZE~Y A BRI L, AT — 2T, B
AKHlZgkb~o b A4 ELTHDIZEEN
TWD D, BUKDHIE M D 7 ORI TTHRITZ
LW~ U B BN e L, AT — U3 TlIEukh
DEk,~ > oA A NHRERETH D HODOEK

DOpHDIE FIZ &k » T, 2~ W U8 5 T 2E8k
PLITHAER ORELL U 7= S Tk L= &8 2 B, Sk
{bIRAR DS IACAE FH OZEE D 1T, AHECOIREE, SRR
FE7p EOEMEEL S TR N BIRE A LT 2
EWTRIBIND.

A FE~ U T LT AA R
B: iERITIA - Tl SPAHEEhEE T O A EGY
C: BOJEKREE
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Mineralogical description of rocks difficult to identify with the naked eye,
including Rodingite distributed in Itoigawa City, Niigata Prefecture

Takahiko Ogawara*, (Fossa Magna Museum)

BB RCR)ITNE, EAICRESNTZE XA D
FEMITH D, & AATRHENTHTNOWERETH A
JoZLlnTE, MROBOLEN R TOAEL
ERLATWDS., 74 vH~rFa—U7 Al
BREE 475, TTRICIA < B -1t tE 4 B 5

L, MR ETHRE LIADEELZ RO TYER
MWERLTE . ZhuL, 2HOEARFHAENR
B 1= DR T ORI e <, WIRTO#EEL L
THEMLTND.

HOEEICFHAEND B AL IZHEBL LT A f

L LT, mY % Rodingite) 3 5. 1 ¥
EENE AL LFRIRBETHY, SMLL e XA I8
PlLTnWa Z &nn, RIRTORENSKE RS
Wi L. A, SRENTHAOWF CERE L7 g
A XDOu Y EEFURIRTOEEDN LW
A 65 %, P KPR OM AR X fRE T
& (XRD : Rigaku Ultima IV) T4 UL HE % [7]
ELEZ EMbET 5.
ADOWETH Y G ERIELTWDAEAT, &
AAWAREREA, S8 A, BEA, SAT £,
RO A FEOFY) CTHER S TWD Z &3
B U7z, BRI o O 0T, AfE G I Bk
BONRKRIE N E N D Z ERLZNN, Ay

TS5 E 9, mkEOIRREDITERA TH -7z

—EDO T Y UIENDITRNA T AR E AR A &
[FE L7220, AR CcofBlizR#EchH 5. Lol
SEDEMNE 2.9, RATHNHE 3.4, KEA

FANHE 3.6 THDHZ &b, HEAITEIZELY
fGHINHBICE D AMREMEN D D, Fo, "AT
Fragten P ENFET D2 Enb, —HIX
400°C~600C &\ 9 il Cr ¥ B {bIER & 4
-7-(ITO and AREM, 1970) - & 2 b 5.

XRD 7341 T, WIREEIZ IV T A A L
SN oT-5A 11 HICOWT e A AN E
FNTNDZ LML, SAREr Y ECH
FAIHEBLTEY, 5%0AOEEDORE R k-
WZOWRMMBRERENZ D,

ko v — FEEIR A &V — Zih A O A IR E
HREE 2GS E R VD, BEEHE ALY —
HEEIRA, A EW CHHEINR S 25 B Lo A
WZOWTIE, V=AW IrERTH T

I 7 7 AAE I LA A % 11 8 XRD
SIHTLTeRs, ARG & s BRUCERIEIZ S £ 0 AL
Lot B TEIKO S DEAN A
7y AEAEFREIND Z b HE, ANAD
ZELHY, INHEARTHEET 2ICIIREEN
METODHENWZD.

AE O FERER 728 A ORERSRETER L, 4D
B 7 F Lo E C OB A E O RS B
ZEIEENC BRI TV E 2w,

51 STk
ITO and AREM, 1970, Amer. Mineral., 55, 880-
912.

Keywords: S8l 2 p AR oA~ Th oY= FIa—TT A av g

*Corresponding author: takahiko.ogawara@city.itoigawa.lg.jp
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Petrology of clinopyroxenite from the Higo metamorphic rocks

Minami Nakashima, Satoko Ishimaru” (Kumamoto Univ.), Akihiro Tamura (Kanazawa Univ.), Tomoya Fujimoto,

Tadao Nishiyama (Kumamoto Univ.)

MR AR, TN o A I
J&T 5 AL OEEETH 5, i < IFKE
P/T DO Z A TR S 7 LRI 1
T 72hs, 1990 FHiE D) 6 F R atH 2
AT K BEMIOHAE (A28 A K
HOMDOABRERS) %, &z R 38
Yl &e D3RS S 4172 (Osanai et al.,

1998) Z &6, HMELRZRIERE 2 Fio
EERIND L)oot
MEBEEREEICIIAE =7 2 v 7 AKD
iz FF DL A v 7 vE (E1%EA) B
WEINTw2 OKH, 1978), Z DREREE
Pirlee LR S, 7y F T4 b
WECER Y 2y P2y PN AAT
LI Ko, HHY SR ST (P>1.6 GPa,
T<750°C) THIK LI I L7z LIRS
7z (Nishiyamaetal., 2021) %%, Z DA T
bdHhY T VEDWEIZOWT DM,
EREEOHEM bz o Twdd i
FCHTIchInNTnrol, BIEDH
FIC kD, WECELRRE S X OHE Mo
FEME SN I N, Z2DE0A%
17 ldl = 11 72,

MEAEUZ, IERERE T 2 i (Tash
REHITTO R E X O, FH TGN F S
) 2 oREI N, MTOEHIETIETIC
Hifn & LCiig s, AaIlCcI3BE o8

5N B, BIHTOMEDRRIFAHTH
%, HEEEIE, R, A7 A, A
e (v ofmpia, BRA), BEtha
DOREINDE T 2 —)L I 4 b ~HRHH
GNET, ~WEGHAGSL RICBIZI N
% (K 50vol%) 7 =7 AT 74 FDE
Y5, REHEE L TrZr~A b~
PO Z B A, IRIBEH & LC ALY A b
(e 729 A ) DZEING, v
7 VD Fo fidlx 77-88 FE L4 TH %
DNRABINTIRIZIEFAREOEZ R L, 115
AHITHIET 52 b D (=Foer) & D RMAIIC
B\, Y7 HDNIO &6 BIZRA 0.4
wt.% C Fo & E bW T2, HvIv
A DRIR E Fe/(Al + Cr + Fe¥) JE{HD
fBwra<A4 + (<0.1) D Cr/(Cr+Al) JFT
tbeEAh v 7 HD Fo HDOBERDS, 2D
BEAEIE Cr % Mg IZET AL F 225 D
mEMATH B EHEI NS, £, HFL
WA DA 1 FHILFE VY — Y IZ LREE ICH
A2, LI MREE ICE L Eigio
NRY—vBRTIEERMNTH S, $5Y
FEILF MK & B O 7 LR R IR
EEZDRY =2 o, BEEFIE AL K
TICHE L 72~ v PV DS vERE X L b
06 D ER S LTINS,
FHETIIMEITCEMR 22 &2 FEMIcBE L,

HIND, MEALEFLEBER TS LERZ  WERBOHEZR A S,
Keywords: Higo metamorphic rocks, pyroxenites, cuamulate
*Corresponding author: s_ishimaru@kumamoto-u.ac.jp
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Reexamination of the layered structure in the Lower Zone of the Horoman peridotite

Hitomi Kimura* (Niigata Univ. Sci.), Eiichi Takazawa (Niigata Univ. Sci.)

e 2> Ao & A e R I3 AL iE o H & 22 R O B
P ICALE 2] 8 X 10X 3km 7> & K % JEIk D
DAL AVEEEERTH L. TALTZARIDPAL
BT D T2 DRI 2 A S A a X af 2R oK
LYK D S B~ v P A D T v R % B
T27201C8% DM ITONTE 2. Kt
FETIRBRI 22 A B A G RT E D e am LA K I
FHL, &R TEHOREAL ALY 74 F DIEK
B IC OV THEER B OAREDR & I 2T\,
FAERAL D A BEEE I D W CHRET 2T - 7=.

W AR T I EEAY 2000m TRIEEARA LV Y
FAPRLAYIA L, "AYN=T v [+
TFRE L, £FA b~ T74 v 714 Y =%
BiATHY, FEEIZ 100~500m & B EiE
BT 2. K3 EDR L o EFERK
BT 1km 13 EFALICH 7= 3 E85 % Wi i
Ho TEIZL, ST E oK 72 &8 NH O 8%
7o AR THICESTREEDORITE
TRAC AT 7 & FENIC BRI E D T K
COWTHEI AT TE 2. T/, AR LT
IARE T2 (2021, HASEMIBI AREE) A E
DRICBWTRE~ Y P Lok ziEx 58
KMz b O>RERLAY I bD=T 4
7 LAY —DEHETOFEZRE L HIER{LD
AlREEZ4ER L 7. AR T B e e~ >
A7 LAY =B hnpiElomicRERL L
VIAPEBELTWE I RS, AIFFETIE
Mg )11 D = R T RIS AL IE 3 2 ARitic B 1 2 B
TV, —HOEMEE s X OAHZITE S
LA D2 2 BEE L 7.

ARWFETHRE LG ERTE D2 A S AGH
BIERAREAGLALY T4 b b aAny N—

YA P07 aaEEorMEIE MgO D
ICHE VIR IR MY 3 2 I %2R 5.
Depleted MORB Mantle (DMM: Workman and
Hart, 2005) & @ L < 1%, DMM OAHAL & FEELL
TWwa 3y LLIE—E DMM X b dHESE TR
ICEGHREZ S ORRAL VY 74 FBFEET
3. Z D8 1T Takazawa et al. (2000) 1< L 53
FORDIHHER L SFLIL T 2.

A EIE DR E DR T IR ERS TCHE D ST
Ko, DMM X b & RiICHifRETRCED
RBEALAYIAFBROP>TWE. 205
%, Primitive Mantle (PUM: McDonough and
Sun, 1995) XV BBk TH 5. RRAL VY T A4
FRICHTET 27 4 v 7 LAY —OE (E X
# cm) 1%, &% AlLOs £ 6-9wt%, MgO #J 26-
2wt & A b AFICEWHKEZ R L, AT
HOR B mBED~7 4 v 7 L4 ¥ — DMK
(ALLO3 #J 10-25wt%, MgO # 13-16wt%) & I
F7x 5. FRK L AR DE D b BT E O RHE
ALY TA MICPET 2~ 7 4 v 27104 —
FEASED LLBEMELE 2N, 5T
TIEABD A A 6 AEDMBICHE % KIT L T
W WHBEESE W EEZ 6N B,

51 F SRR -
AR - R — - R, 2021, HAEEY)

M 2FREEHEE RT-01.

McDonough, W. F., & Sun, S. S., 1995. Chemical

geology, 120, 223-253.

Takazawa, E., Frey, F. A., Shimizu, N., and Obata, M.,
2000, Geochim, Cosmochim. Acta, 64, 695-716.
Workman, R. K. & Hart, S. R., 2005. Earth and

Planetary Science Letters, 231, 53-72.

Keywords: i~ bov, o, FERE, 2ALAR, w74y 714 Y—
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Exsolution texture of olivine in gabbroic rocks of oceanic core complexes

Y. Nishimura and T. Nozaka* (Okayama Univ.)

We report the occurrence and chemical characteristics of thin lamellae within olivine grains in gabbroic rocks from

Atlantis Bank and Atlantis Massif, which are typical oceanic core complexes near the Southwest Indian Ridge and

the Mid-Atlantic Ridge, respectively. The lamellac have compositions indicative of symplectitic diopside +

magnetite, magnetite, and ilmenite, and all of them can occur within the same grain of olivine, in parallel with (100)

or occasionally (010) of host olivine. The crystallographic regularity between olivine and lamellae and the variation

of Ca contents of host olivine suggest that the lamellac formed via exsolution of olivine. The lack of correlation

between the contents of exsolved components and Fo of olivine, with or without lamellae, suggests that the lamella

formation was not directly related to the degree of magmatic evolution but probably related to alteration processes

such as fluid infiltration along dislocation walls of olivine.

FTE A > R¥EEsE0TE5 D Atlantis Bank & K7
TEAR RS TR O Atlantis Massif 13 EIZBEAL VS
FTHR SN TWDOIEa a7 Ly 7 AT
» 5 (Dick et al., 1999; Blackman et al., 2006;
MacLeod et al., 2017: IODP Proceedings), IODP ™
HIIC X > TR ONTEmAaERDO T T AN
VERD T CARERPNIZIZLIELIET A Z
Floduey RREATEEDTITAT 1 EE9)
DOMEWARBATM D, o HREEOMEE &H1F T
—EFMNAATND, 20T AT ORIRAZRL
MICTHZET, WHEaT7Tar Ty 7 ADOHHA
RS ZEDERE A E L, S HITIFREL
KERIZ I 52 & B DU BT 2 il 514
BN LR, £Z Ta="—H /LR
TN KD BT DRI ORIE &
EPMA (2L DT AT LT a0 bFMksy
WraiTolo, By 7 AR OMEILESTIX
EPMA ST ENT & HIER M 20 LTI o 72,

INETOHHT, RO ENRHLNTRST,
DO7AZFEORBEICLOT, RARNI T A
? (100) FIZFATICHEA TS Z ERNEL,
(010) HIZHTRGGbH D, @QF A 721X 3 FE
B, T72bbT 4 A7 A R+ E G
TV I EANT AT, MBHLOBMT A7, BX
OF X BELDHET A TN D, —DDH T
VARG RIS 3 AN ET D E NN,
| fEEII 2 EESTOZ b H D, ®RH7
ATNETIX, 7 4 A7V A R IR0
Lxﬁ_mvgﬁﬁmﬁﬁi7%7—$xhﬁﬁ

K L CRmAEL T, OEET A ZHBEDD
VI UAD CalREE, T AT TR L
TEBY, T4 47V A ROERICHE D wHE L/ E
REL TS, @F ¥ VEELO M T A Z 5T
%, BT AO TiRED, CalREDZE LT
W, T ATIZ@ro THEINTAEIIC/RZ D,
L22L Ti ORET 27 7 A MET AT Z2H,AT
KRR TIE 72 <, EPMA fRH#s 0 5z BEfR L7-
BIMEZ RS Z 0 n, rREO “REYEO X ##
DFEEEZOND, ©@FA NI T A DRRK
I% Fo=65-76 T, Fo DA IZfEH Ni Dl &
Mn OEMNIE~ 7~ OfEdb AL EA 272 LT

—J7 Ca & Ti OREIL, REIT LI, £727
ATDORMULIEA T AICBNTH SIELE
HF, Fofl& OFHEI RS20,
PLEDKERIL, T A TN T a0 5 ORER
FTHDZ L, BREOR Y LHEN~ 7~ D43k
DEEITLE L BITH T AP THEMLEZbL DT
72N &, BIOT AT OEKIZ~ 7 ~Dmik
DOFRFE LT EBERGER N2 EZ2RIB LTV,
FUBHR IR & T IEBILRIS, Bl L 7ok A v
TUATTI AT DD DN & OSSR DFET
HT MG, TATORKITIIN T DR
BEIZIR o TR DR 70 & OB ERENEE G L
TWDLDO0H LRV,
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Mantle xenoliths in alkali basalt from Kabeshima island, Saga Prefecture, SW Japan
Terumi Ejima* (Shinshu Univ. Sci.), Shoji Arai (Kanazawa University), Haruki Yamazaki (Shinshu Univ. Sci.)

In this study, we examine the variations of the Fo contents of olivine and Cr# of chromian spinel in dunite and
wehrlite of Group I in alkali basalt from the Kabeshima island, Yobuko area, Saga Prefecture, Southwest Japan.
These results are compared to those of similar mantle xenoliths from the Takashima, which is 14 km to the southeast.
The Fo contents and the Cr# of chromian spinel are 86.8—-87.8 and 0.61-0.63, respectively, in dunites, and 86.9—
88.6 and 0.35-0.50 in wehrlites. Those values are included in the ranges of equivalent rocks from the Takashima
xenolith suite. Based on the results, we suggest that the underlying upper mantle is similar in petrological
characteristics between Kabeshima and the nearby Takashima area.

AETuIN sk i, B R R, R MTHd, 70 LACFRNVIE, XF A4 P

e, FEHERSE, RFEELEICE VT T—BicEEh, Y- 74 P TlEE
~ vV PVEAS P RE SN TS (Arai et ncthHhyv, rAGAATZY ) NfaFxvF
al., 2018; 7 [L11E 2> 2022 %), AR5 T, AFFicEETNE L,

SLE A (2022) i X b B U Hb B © BT 2 XF AP B LY 2 =154 Fthop
KRG SN ZIMEBEICET 2~ v b L IiE IMBAED Fo 5HBIX, 2hZhEHT
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ABAED Fo GRMEIZBARAERND ¢ crg 3061 5LV 042 Th 5,

Cr# [=Cr/(Cr+AD]IC D W THET 5, ¥ 7=,
WESOBRBPEMU T 2EHESE O i K4 FD Fo BB X U Crild. B o
Aol L, WMEFOBAKREMHL 2, FF Ao FRECE CER L. 7 - —
FEEHEETNTEoMES 24> 7T LS54 kO —FT 5.
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~Bem BEORFEIZED 5N 5,
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Mg EsEeEEORATHLIT ALY XK
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HB2D)THBEINTWBEB(AERE, 1971),
Wi# D 7 v Y XA B o fEE A R
D, MHIIRLLZ~ 7~ RIFETH 2 A REN
BEWweEZOLNDE, —F, MTELEE
CHET b~y P VIHES oM &K R IR
HULTBY, THLECPALAAD Fo &

HES XU 78 LZAEA LD Cri#HE 2 — 3
TAR ) RRGETICE, BEOMBMOM gz epn, MEBBOREHT Y R

BEPER N T2 £OI D, 70— g b - FIE (1981 BHE L@ RO
T aEInsMESIL, X740, U iR LRI, ST LB~ 2~ Hko

2o ATAN, PADAGT DSBS B EET S X R b o L E RS
>FAL, 72V 4 uvFF L D 4FE nz,

Keywords: Kabeshima, Fo contents, chromian spinel, alkali basalt
*Corresponding author: tejima@shinshu-u.ac.jp

@Japan Association of Mineralogical Sciences. -R7P-10 -



@Japan Association of Mineralogical Sciences.

R7P-11

— A EEANBRBYRER2022FF R - MR

REFEA VS VERERICERINE-EBERAANV
FRIEE AL YT CROK « RIEAT), ANISRORLK -« #1280, IAREHGEUR « A
Antient mantle melting event left in peridotite xenoliths from Tahiti Island

Akizawa N.* (AORI, The Univ. Tokyo), Ishikawa A. (Earth and Planetary Sci., Tokyo Tech.), & Kogiso T. (Grad.
Sch. Hum. and Environ. Stud., Kyoto Univ.)

Abyssal peridotites are fragments of the uppermost mantle in the oceanic region. They record melting events at the
ridges and paleo-melting events somewhere other than the ridges. However, the understanding of paleo-melting
events are not sufficiently advanced since the occurrence of the abyssal peridotites are limited in the oceanic region.
Here, we attempted to elucidate the paleo-melting events and timing by analyzing the Os isotope composition and
highly siderophile element compositions of peridotite xenoliths from Tahiti, Society Islands.

LIXT®HIC

WET T B I BT D & B~ > b
NDAT T THY, WETOEMIET T, £
ACART O HTERA X2 D b RLERT 5 Z LB B
272> T&ET. UL, WED ST A8 TR
WEETH D L IR T X D HBEN RS 5720,
HIARLA X N ORI SIS HEA TV, R
fFZECIX, 12T V25D Os [RINCIAKLER & s gkt
TCHRHIHT & T+ 25 Z & T, FEhA R b
R DOHEE &2 AT RWFTE T D 1 T A1,
IV AT 4—FKy FARy NBRFETLX T
THELNELDOTHY, WETIISE LRV ER
NESTED LW EIND.

2 HUEAERL & A A RER

FA AFPE CTIRA R R HITE RO & & 0 IR &
NHA—/N—=Ay T)VPFEL, FeTFaimiey
YA =T =BT, Ay ARy hRILTHD
&b (B ziX, Tada et al., 2016 GRL 43,
12021-12026). v b AR v MEKICED S~ >
ML T — B0F, IR L D B E D FRE~DiE
MrEzHoTWnHEEZLND.

ARWRGE W T2 m5 1L, TIvh Y LA
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VT A RO LK DT AN MR E TR R E O
BT BT BT

3ALEERERK

1870s/1880s  [RINZARARIE, VY _R—HA BT
0.1172-0.1463, ¥+ A FTIE LV EmWETH D
0.1232-0.1394 Z/RL7=. &% ALOs A& 1.5
WtBLL T CTH D/ IV 3—F A M, 1870s/1880s [A]
PARFLR DMKy o 7. SEBIERME TR I BV T,
AV MBS R T 0 Re (ZAEVET 2 FrEn 7
Do, —HT, XA NI Re lZETe & 5 72k
R BTz,

4.3

1870/1880s [RINLAKAER &, 7 v T 28 OFREE
FAEREREL D Z N TED (Re FiEHEN).
Re M FEREFET D &, X e FE LY R—H
A MIF 14 BEICET D HERA RV b & REk
TEHLONELHFETDHZ ENRHALNITR ST
(15 & 7 1% 10 LA E) . Re f¥8FIE A
T HNIRBEE AT R T T, BEERELA X2 b
ERLERT DI T AR TR ST Bl
DO WET L — RO IS RSN EELEL
7= (Ishikawa et al., 2011 EPSL 301, 159-170 & #) .
Z e FTlE~r MTI— ADFENRRD D
728, ZOWEEA R N RS D~ bR
AL, LY ER L TEme#HRINS.
ARFERTIL, WSO EMEHEIREHTE BTV,
BUCRET 2 BELERT 5. WEEbhkon T v
A b R PR O N ER A X N EFTRET D0
(Day et al., 2017 GCA 200, 232-254), &4 Cld4h
HENARWERE T, HEalA <o M a2tk d 2
BT UENLEE L TIEET D EEZDNRD.
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Petrology of ultramafic rocks in the Archean geological belt,

southern West Greenland
*Tomoaki MORISHITA (Kanazawa Univ., JAMSTEC), Ikuya NISHIO (Kanazawa Univ., Univ.

Copenhagen), Juan Miguel GUOTANA (Kanazawa Univ., Univ. Philippines), Akihiro TAMURA
(Kanazawa Univ.), Kenichiro TANI (National Museum of Nature and Science), Hikaru SAWADA
(JAMSTEC), Yumiko HARIGANE (Geological Survey of Japan, AIST), Pedro Waterton (Univ.
Copenhagen), Kristoffer SZILAS (Univ. Copenhagen)

The Archean geologic belt exists in only a very limited number of places on Earth (Kusky & Polat, 1999
Tectonophys.). Southern West Greenland is one such area (Friend et al., 1987 Nature). Ultramafic rocks are a
minor of the Archean geologic belt, but small rock bodies are scattered over a wide area (e.g, Chadwick & Crewe,
1986 Economic Geol.). The Archean ultramafic rocks are however fascinating rocks in the field of earth sciences
because they are expected to record mantle information from the Archean age (e.g., Fischer-Godde et al., 2020
Nature). What can we learn from Archean ultramafic rocks? The fundamental question is whether the Archean
ultramafic rocks retain "original information" about the mantle during the Archean age. We present petrological
and mineral characteristics of several ultramafic bodies in the Archean geological belt of southern West
Greenland. The Ulamertoq body (Nishio et al., 2022 Jour. Petrol.) in the Mesoarchean belt and chromitite-bearing
ultramafic body (Rollinson et al., 2002 Jour. Petrol.) in the Ujargssuit Nunat belt are typical examples of
ultramafic rocks that have undergone multiple times of metasomatism forming hydrous minerals. The Lens B
ultramafic body located northwest of the Isua Supracrustal Belt is characterized by deserpentinization under
eclogite-facies conditions (Guotana et al., 2021 Geoscience Frontiers). The Lens A ultramafic body near Lens B
has a very similar appearance to Lens B, but may retain igneous features. It should be emphasized that the
mineralogy and mineral chemistry of most Archean ultramafic rocks have been affected by subsequent
metasomatic and metamorphic events. Depending on the purpose of the research, it is necessary to carefully select

samples that are less affected by metasomatism and metamorphism.

Keywords: Ultramafic rock, Archean geology, metasomatism, metamorphism
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Pumice clasts deposited along the Gulf of Thailand,
drifted from Fukutoku-Oka-no-Ba over 5000 km

K. Yoshida*, Y. Tamura, T. Sato (JAMSTEC),

—RAEEANB RN ER2022FF % - &

+ Chalermrat Sangmanee - Ratchanee
- /NEFEEH] (JAMSTEC)

C. Sangmanee, R. Puttapreecha (Dept. Marine Coast. Resources, Thailand), S. Ono (JAMSTEC)

The 2021 eruption of Fukutoku-Oka-no-Ba (FOB) in the northwest Pacific on 13 August 2021 produced a large

volume of pumice that drifted westward for ~1300 km to the Nansei Islands, Japan, and some extent. In February

2022, pumice with similar characteristics to the FOB pumice was deposited along the Gulf of Thailand. The

pumice clasts deposited in Songkhla Province, Thailand, were <4 cm in length and rounded. Most of the clasts
consisted of clinopyroxene, plagioclase (andesine), and olivine phenocrysts in a vesiculated grey groundmass,

with black-coloured spots exhibiting signatures of a basaltic magma. The black-coloured pumice reported in the

pumice clasts in Nansei Islands and other coastal area in Japan were rare and only one clast exhibited banded

occurrence of black and grey pumice. The whole-
rock compositions of the pumice are trachytic,
with 61 mass% SiO. and 9 mass% total alkali
(Na20 + K>0). The overall characteristics in the
pumice from Thailand are similar to those in FOB
pumice. These pumice in Thailand were from the
2021 FOB eruption, and drifted >2800 km south-
westward across the South China Sea (~5000 km
in total), as well as the case of 1986 eruption of
FOB. Records of the locations and arrival times
of pumice rafts are crucial for disaster prevention
in the Circum-Pacific belt and an international
pumice monitoring network might be required for

future large eruptions.
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Development of simultaneous measurements of electrical resistivity

and elastic-wave velocity of rock at high pressure

Ikuo Katayama*, Kazumasa Tanimoto

(Department of Earth and Planetary Systems Science, Hiroshima University)
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Alteration processes of oceanic mantle inferred from serpentinization in the Salahi
mantle section, the Oman Ophiolite

Yohki Yoshiba (Niigata Univ. Grad. Sch. Sci. Tech.), Eiichi Takazawa* (Niigata Univ. Sci./JAMATEC)
and Hitomi Kimura (Niigata Univ. Grad. Sch. Sci. Tech.)
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Petrological characteristics of serpentinized peridotites from Fizh block, Oman ophiolite

Main Tokinaga (Niigata Univ. Grad. Sci. Tech.), Eiichi Takazawa (Niigata Univ. Sci.)
and Yohki Yoshiba (Niigata Univ. Grad. Tech.)

The Fizh mantle section of the northern Oman
ophiolite is exposed at the surface from basal thrust to
mantle-crust transition over 25 km east-west and 50
km north-south. The N-S-trending fast-spreading
ridge axis has been inferred and the center and end of
ridge segment are to be in the south (Wadi Thugbar)
and north (Wadi Zabin), respectively!!l’l. Fizh mantle
section records partial melting at high temperature to
alteration process at low temperature, making it a
very suitable for investigation of those variations
along axis and with depth in the mantle sectionIl,

In the vicinity of spreading ridge, residual
peridotites accreted to the lithospheric mantle.
Hydrothermal fluids reached deep into the mantle,
possibly causing an alteration reaction from the top to
the bottom. On the other hand, at the basal thrust of
the ophiolite, alteration may have been caused by
hydrothermal fluid supplied from the metamorphic
sole BPIOIT], However, how fluids penetrated the entire
mantle and promoted serpentinization, and what
reactions produced the alteration minerals, are not yet
fully understood.

The objective of this study is to elucidate the
alteration reactions, temperature and change in
mineral composition, and fluid infiltration processes
that resulted in serpentinization in Fizh mantle
section.

We conducted microscopic observation of 458 thin
and SEM-EDS
minerals in

sections, Raman spectroscopy

analyses of alteration partially
serpentinized peridotites. Low-temperature serpentine
(lizardite) universally occurs in all specimens.
However, some samples (33 out of 458) contain
antigorite and talc that are thought to be formed at
relatively high temperature. For instance, talc,
tremolite, antigorite and chlorite  occur together
coexisting with other secondary minerals such as
mesh or veins of lizardite and/or magnetite. Talc and
tremolite commonly occur in the vicinity of antigorite

vein.

Major element compositions of alteration minerals
determined by SEM-EDS do not show pure
theoretical composition but those mixed with
serpentine or chlorite in various degree. For example,
antigorite vein is composed of mixture among pure
antigorite, lizardite, chlorite and brucite. Additionally
when olivine is adjacent to talc, olivine at the contact
is enriched in Fe. Olivine in Fe-enriched domain does
not contain sharp grain edge but is partially replaced
by talc.

First possibility to explain their formation is
replacement of antigorite to form talc and Fe-rich
olivine. It requires secondary olivine formation and
dehydration at prograde reaction. However, it might
be difficult to indicate this so far because the clear
antigorite vein still remains and only some part is
replaced by talc. Second possibility is replacement of
talc to form antigorite. In this scenario, addition of
fluid is required in retrograde reaction with the
expense of olivine. We cannot be certain about this,
as the antigorite vein does not appear to have
preserved the talc prior to replacement. No transition
is detected so far and the grain boundary of talc and
antigorite is quite clear. A third possibility is the
formation of secondary mineral assemblage by
hydrous reactions of primary minerals such as olivine
and orthopyroxene. However, there is still a lack of
evidence and examples to discuss the order of
alteration stages. More careful observations of
serpentinized peridotites are needed.

References: [1] Miyashita et al. (2003) Geochem.
Geophys. Geosys., 4, 1-26. [2] Adachi & Miyashita
(2003) Geochem. Geophys. Geosys., 4, 1-38. [3]
Umino et al. (2003) Geochem. Geophys. Geosys., 4,
1-34. [4] Le Mee et al. (2004) Nature, 432, 167-172.
[5] Yoshida et al. (2017) Inter Ridge Japan, abstract,
P-2. [6] Ishikawa et al. (2005) EPSL, 240, 355-377.
[7] Kanke & Takazawa (2014) Geol. Soc. London
Spec. Pub., 392, 229-246.
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Petrography and qualitative evaluation of uranium distribution among the constituent

minerals in rodingite from the Sanbagawa Belt (Besshi, Ehime Prefecture, Japan)
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W &N B Ca2ITE A 72T & AP o5 S E A
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5 EDEEL D, RIFFRITIEBCE IS
B Yy E OREBERYIE T U 05 Bl % E MR I
i3 EHMET S,

VY F R T =R AR D2 A HHIC - C
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