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Comparative consideration of Earth’s mineral from three major
events: Solid formation of other celestial bodies
Yasunori MIURA (Post Yamaguchi Univ.)

Regional and global phenomena by extreme phenomena in Earth’s and other planets etc. are

discussed, where the Earth is involved in all types. The formation of global system is predicated on the

existence of ocean system. Carbonated sedimentary rocks remain on the Earth. Research and exploration

of "uniqueness of celestial materials™ are expected in the future works by comparative analyses.
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Table 1. Extreme event of Earth and other bodies [1].

Event Planet and others Extreme event

Impact (Sky) Earth, the Moon, Mars, Asteroids Asteroids (meteorite) Impacts

Quake (Solid) Earth, the Moon, Mars Interior quakes (with &
without ocean system)

Volcano (Eruption) Earth (Ocean), Mars (Solid) Surface (rocks, ocean)
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Crystallographic orientation analysis of olivine in dunitic achondrites:
Magmatic crystallization and deformation in protoplanets

Takashi Mikouchi* (Univ. of Tokyo), A. Takenouchi (Kyoto Univ.), M. Yasutake (JASRI),
A. Yamaguchi (NIPR), A. J. Irving (Washington Univ.)
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Keywords: Dunitic achondrite, Olivine, Crystallographic preferred orientation, EBSD
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Igneous body of quenched angrites in comparison with komatiites
Hideyuki Hayashi* (U. Tokyo) and Takashi Mikouchi (U. Tokyo)
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FEHLONTRY, LKHIGL TV,

FEREEBS  RWMMRE R T T T A e
<~ TF T A RO, B HEE 3B OV L7 HLRK
BHLIZEZA, ENENLZ I T HEFED
FIETAZERHLMNC ol 2D EIE, A
WA RT T T TANIT~TF T A MR
RIS ChRE s L L2 AT REEZ 7 RL TU5, o
~FTARDIERSG ., Hill+ (1995) (280, 7+«
IV — I DEFRE K THLHEE 2L
TND, A TRIE, MK ST 5 CId Ry ©
bDH—, K CIEB oD, 7774
MERETHRIBRDO RS T2 £ U AIREM: N B
%o TDHE . A E R T 7T AN,
NWA 7203 7543 K1 B 0D 572 2 Mk 72 kL sk & L
R RERRZ FE O T &G IR RO FIE D3
TR a TR BN S D TEAL T 58572,
A TRORIGER TR T HEEZBND,

Keywords: Angrite, Komatiite, stratigraphy, cooling rate, xenocryst
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Constraints on the cooling rate recorded by silica minerals
using Mesosiderites
Haruka Ono*(Chiba Inst. Tech.), Atsushi Takenouchi (Kyoto Univ.), Takashi Mikouchi (Univ. of To-
kyo), Akira Yamaguchi (NIPR), Naoji Sugiura (Chiba Inst. Tech.)

XCDIZ : U B, TBIAVEEE T
FHTIZBNT 23 UEOZBERS>Z &N
monTnsd (1], Bz, U aismo—
DTHDH VT 4~A NI, 400°CLLFCTHE
BEFMEGT 8 DOLIE DL, Wi TIXR
2% 3 OORESERBFET D [2], AT
. IOV DI OFEEN S 1200-
400 CLATFIZE D £ C, IEAVREHFH T
U BN 2R ET HDOICEHATH S
ZLAERLTE [3, 4, UL, s
BHUEHIREE X 1004 Clyr & IEF IRV,
KBTI U DI ORI K 5 AR
EOERBRHEEITIIES o1z, £ZT
AWFFETIL, 400°CLL T O m HIH FE 2 5 S
\ZHETE RIBEZ Fe-Ni A Z )V & o U B D]
FaBG AT 74 MIER Lz, AV

FIA M, ALY BRI TR

800°CHEE T D Al E % E B | HEE 7 HE
AL EENTWD, 207D, AFLE
WA DR TIHHEIEE EFET D2 U AW
DR R e 5 2 & T, v ) BEwmic
X 2 EE~KIRICB T D E BN 220 HEE
FREbLLZ LN TEDEHEENS,

FEE WBHTIZ, A YT T4 FohTE
EREN K IRV &S5 SN [5] NWA
1878 & Z DWRITARNENIERLSE D Vaca Muerta
Z A 7=, VacaMuerta >V BEEMIE. HEE
R D MU T 4 ~A FOIBRINFEEL TV,
NWA 1878 H1Ci&, JeATaF%E [5] [Flkk., 27V
A MNTA N EAEPERIN, TNOITE
AEER LTS Z R L BlEINT,
7Y RRNRT A NTIE, SRR SRR
T ORI ABILD “fish-scale” & FRE
NAENDFEL TN, 7 U ARRTA B
I pm L OEEMNEEN TV,

BELER TR ED. NV T o~ A

MIBWIZE Y AV L EETEAL
7 UARNT A DB FEEREIC L > TERK
SNBHENH D [4], Vaca Muerta F10 Fe-
Ni A ZD RFES BT mEIEE L 107
7 Clyr EHREHTHY [6]. NVT 4~A bD
FETZORHAEE L AW RER Lo
72o L2PL, NWA 1878 CHRUT 4 ~A b
DHEEL TN 2NWZ EnD, Z U AT A
b HZ TSI H SN 2 L BRI
LCW5, SEATHIZE CI3EA OBRE T A F 0
5. NWA 1878 7% 850 CFEEEIZIU T 0.01 C
/day LA EDOGENRE 2R LI E BAED S
NWTW5B [5], ZDOZeEmb, ZURINT
A M 0.01 ‘C/day DHBHEETIZ MU T o
<A MIMEBRE LanZ ERHERI SN S, —
J5C, dTHFEHT L < oMy 572 Erg Chech 002
(EC 002)TlEZ, ZUARNRTAL RERYT o
~A4 NOELSEDOHFIENHESNTEY, 4
HIHFE 73~1200-1000°C T 0.003-0.014 “C/day
ThirERMBLOLNTVWD [79], kD
Enb, ZJUARNRTAL I RYT 4~A b
(AR T D m AR EE X, 0.003-0.01 “C/day
PLFTHDZ ENREINT,

ZE3CHR : [1] Sosman R. B 1965. Rutgers Uni-
versity Press, 388 pp. [2] Graetsch H. and Florke
0. W. (1978) Z. Kristallogr. 195, 31-48. [3] Ono
H. etal. (2019) MAPS., 54,2744-2757. [4] Ono H.
et al. (2021) MAPS., in press. [5] Kimura M. et al.
(2020) MaPS. 55:1116-1127. [6] Powell B. N.
(1969) GCA. 33:789. [7] Mikouchi T. and Zolen-
sky M. K. (2021) LPS LII, Abstract # 2548. [8]
Yamaguchi A. et al. (2021) LPS LII, Abstract
#1892. [9] Barrat J. A. et al. (2021) PNAS 118:11.

Keywords: Silica, Cooling rate, Tridymite, Cristobalite, Mesosiderite
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Nakhlite f&F5 NWA 10153 & NWA 6148 O & BEHT
ARIEH*, EFEIEH (KBRS , az (G , SEas GHEK
), RS (KEK) , S JAMSTEC) , Revkin CGRIERY)

Multi-probe microscopy analysis of NWA 10153 and NWA 6148

Kakeru Kukihara®, Masaaki Miyahara (Hiroshima Univ.), Akira Yamaguchi (NIPR), Yoshio Takahashi
(Tokyo univ.), Yasuo Takeichi (KEK), Naotaka Tomioka (JAMSTEC), Eiji Ohtani (Tohoku univ.)
We conducted petrological and mineralogical studies of the nakhlites NWA 6148 and NWA
10153 to clarify aqueous alteration and stratigraphy in the nakhlites complex. As a result, NWA 6148
and NWA 10153 were originated from that rapidly cooled and solidified near surface, and two different
aqueous alteration events likely occurred in NWA 10153.

1. 1FCHIZ
KEEAT 7 74 MIEEEOEETIC
Ko TR, EDOHRITA UToAKEZERK D
EHiZ % <R, ZNETHARTZ7 T4k
W E RO PR BB T e
ITONTERED, BENTOEEE-HOHE
FHROEACIIRIEHATH D, T2 T, +7 7
A4 NAEBORERF L EE R TOEEERD
BACICH TR 2Nz 5128, HIRNTO
B DNy 73> TUNZR U NWA 101653 & SR DTE
ERE SR L HEE STV D NWA 6148 DY)
1« BA TR AT - 72,

2. EBRFIE

NWA 6148 & 10153 OHFEEF % HE L, FBE-
SEM-EDS 1T &k D fHMkEI= 51T > 7=, bR
DEE/IHITIL EPMA & V7=, FIB TZEE
Fk O NN T 217V, STXM (2 & - T XANES %
B3 L, b 21T 572, ZD%,
TEM/STEM-EDS % FVNC A S0 D #A B 22
{LFHAR M, e EFRT 21T > T2,

3. R LB

NWA 6148 [ L= IZHUEA (K9 5. 3%) . A ()
39.5%) . A Y AH A (#) 55. 2%) THERL S,
AV AL ARITIIRERA, ) B, Wi
BREL, Fe-Ti MWD MR CE 7=, HADH
FRBAARIEIZIL Ca AT 2BM AR 5
Teo ZEITFZEAEHRTE R -T2, TH
X7+ 27 74 FHRTIEEGITHY, ZOBEAIIC
DWTIEBIERFT TH 5,

—J5, NWA 10153 (I (K9 1. 5%) .
BEA (R 39.5%) . A Y AKX A (K] 35.1%) T

RS, AYAZAPIEIRESG, BV
Ff., HEkEL, Fe-Ti bW il T& /-,
EEIIMEE A, A, HEILOEL TR O
Too WA JEN TOERE LM 5B EHMIC
IO =44+, @QVxutA b, QYR
T A b, @REBESLVEBIZ ST bivd, #l
A OEEMBIIBIESTTFTHY, 5%D
HETH D, B NHBIL TV D EREIY O
HADEDS, NWA 10153 [T 130 Bt~ b
DREBPER T DA X s OBITEEMED T
EKRERT AR M DHolmtEZBN
b, —HOAEBRBEIIINE TGN
754 hDOHLOE T H[1-2],

NWA10153 & NWA 6148 (T A Y AKX T ADHE|
BRRENZ LN, BWEHIROEHHKRTH
LHRTREMEDN 8 D o NWA 6148 12 & 7= A
@D Ca DEINT AMHAIX, FILLKF27 74 b
@ NWA 5790[3] & MIL PEA [4licd@L T8
0. IS OEAMNE—OEERA XY T
FERR L 7= AIREMEDS & D NWA10153 & NWA 6148
DEENTOMBEIZOWTIEASH I B ITH
FAEAT I,

518 3CHk

[1] Nakamura et al. (2020) Japan Geoscience
Union Meeting 2020 PPS10-P13.

[2] Shiraishi et al. (2019) National Institute of
Polar Research the Tenth Symposium on Polar
Science OA Antarctic meteorites

[3] Jambon et al. (2016) Geochimica et
Cosmochimica Acta 190, 191-212.

[4] Mikouchi et al. (2006) 37thLPSC, abstract
no.1865.

Keywords: Mars, NWA 10153, NWA 6148, Aqueous alteration, Nakhlites complex
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MEFE~< 4~ 0 XANES ZRWEEEIZELS
MRAEPOHKOMEBELDETE

efr B (FRETR) ., = | GROR) . B B (TR,
REF & (TEETR), FF SR G, it Fit (TEITKX)

Evaluation of Fe valence state change in plagioclase by shock events as
inferred from micro-XANES analysis

W. Satake* (CIT), T. Mikouchi (Univ. Tokyo), K. Kurosawa (CIT), H. Ono (CIT),
T. Niihara (Univ. Tokyo) and T.Matsui (CIT)

MAEER : v/ ~OBHEEIL BRI N
5 HEW) DA AL PRI TR O A
B2 52 EnE KA DIZRREREEIZ DU
THEREREZF 2, BRELITREA &
<~ A7V FA b (RHEEADPERVEE LS T
72 LTeb D) HOSKMEIZIER L,
B Fe =4 7 1 XANES (X #REU%IN b
W) Z W Totrd 52 & T, k&2
AR KDOIN—TThHhbHYvy—d v X
A N OBEFE ST 2 FARHZFEG LTV b

(Satake+ 2014), Z ® X 9 Z2HANEIZ I T,

RHRA T OBMBEE OFI% CTE{L L
RN & AR E L, BRI O mE R
BRI CEDZ L MR L TWD, 2D
BB CITBVNEED 300 B 720 28 I D
BENTE RN, £2C, HiEHE O BEFR
fT> T3 3 Wt TOMEE R SEERFR
DT LY | Z DORGEEDR KV #ENR S D
2705 EBEZ T, HEIEFHEO Fe ~ A
71 XANES 75 & Eliii L 72 0O TZ Ol
ReHE7T 5,

AL ST etk LT, FED
ERZFZCERBEBIN TS, BT A8 %
Mz 3 Rt TO/RERIERIC &> TH
ODNTEXREE AW, ZOXRAITHE Y
ILHEBXETHY . BEA DML
AnssgeAbgzaa & ¥ —T v F A PO A
Keyword: Shock metamorphism, Plagioclase, XANES

TV FA N R A R, BN L7230k
1%, ISALE Z 72 2 IR O E T 24> X =
L—3a U2k o T, flifZE4C 10 GPa, 500
K DOENEREZRBLIEZERBELOND,
ST FREE LT REMEEIC L A2REA
D IEBLEL . EPMA (JEOL JXA-8900L)1Z & %
FLAEEC T U~ A 7 v XANES 57
Mt (%= %4, Photon Factory, BL-4A) T &
LHREAROEO 2 i 3L ORE (B — 24
&) S5um) EITo7,

FER L BE  ROCIMEE OBIE OSSR, [AIX
FBpth OFEHPIZ BT, 28 A AT O fE IR
WCHDHIRERIC, BMOEEITEER R b,
EPMA (T X 5 3T OfE S, i % O RHR A D
AT Angg-g1Absrs0 T o 72, BHIREEEIER
WL MOEEM e EOREMNEG FILTE
59, EWEENE LA R T REA DR T &
XANES /7471238 A 72, XANES 44T Ot 5
X, EERTORE S O Fe¥*/SFe L OEIT
11-20%. fE521% OFELDOEIL 11-20% TH V) |
EZ2R11% T Fe3*/ZFe ELOMEIZZE D & 720 »
Too ZORERMNG D7a< &% 10 GPa, 500K
DB T ClE, #k 2 ffi 3 i bbiZZAL L 720
EEZBND, LML, KEBAIZLY KX
REBREZITTWATZD, LV EE - &BiE%E
R LT O N LETH 5,

Corresponding author. Satake, E-mail: wataru.satake@p.chibakoudai.jp
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Shock recovery experiments of jarosite
Kouhei Kawano, Masaaki Miyahara®, (Hiroshima Univ.), Takamichi Kobayashi (NIMS), Toshimori
Sekine (Osaka Univ.), Hiroki Suga (JASRI), and Yoshio Takahashi (Tokyo Univ.)
Shock recovery experiments of jarosite and natrojarosite were conducted in the shock pressure
range of 13—41 GPa to clarify shock-induced dehydration. Based on the XRD/DTA analysis of recovered
samples, jarosite decomposes into hematite (+magnetite) and FeSO4 with the dehydration of OH above

~23 GPa.

1. IC»IC
KEGFHEK~—X - 27 27 L A 3A[#H
S TRAMR T EER I X 0 3 i D $k D FRERHE A3
KERMICHEET S L2z ikoiz(1],
KEBEEHEARF 2 =T 4 3 ARANNTT —
SINEEE R O ER L ICERIARE (Y x
o4 b KFe3(SO4)2(OH)g) & E N5
EHRAL I LZ[2], Yy uH At OEE
T KERE TR E 2K - A0 KIGDIED
12RAINhTn3
KETIISHRBAT A A FiC X 3 HE
B E T2, E/KIREEILY) MBS 2 &
SR UK SIS A & %, ff 221 P 5 BT
MY v a4 Michb 2 & R D
BKIESEEE 3 & PRI NS, LIL, ¥
Y aH A4 b EHOEERIEERIE R <,
fEfit K % e & 3BT o 0 R G 12 R AT
Hb, 2T, AWIECE I vyaHr L LY
—XHHEL (Frr Yy Y A4 b
NaFe;(SO4),(OH)s) DEEBEFTER % 171>, it
KD & FRIOG % B B 2212 L 72,

2. EhEE & FEERTFE

Yxud A bFEFEARLOIEICHE
TERDIEANEICTHREL 2D D%
L7z, 7 ruevyyuaedf bEFYV oy
Kamariza $51lLHo b o #FEH L 72, 3%
RO L X CHZB L CIEKEILD R E
G L L2 Ralkl 2 SUS304
Iy TFICEHAL, BRHERIE NIMS O
—BARKEFEEFHL, HRTEEL v e—4X

VAR F v IETRD Iz, ERIT T
13—41 GPa O <17 > 7z, HEEEHE, =
vrrerohERHEEEERNL, XRD &
DTA/TG 531 %172 72,
3. MR LEHE

13 GPa D BEZMA /7Y ¥y ¥4 b D
XRD & —VIZHFEWE L 3 A EZEDD
B, ¥ — 7 OBEIEA DT HICKE L
> TCTW7z, 226 GPa Tiivvyue¥ 4 tov
— 7 DHHIEA X SICKEL Y, ~~v &4
Fov—7anENTz, 33.0 GPa Tliv v H
A PO =7 BHEEL, ~~&X4 Mz
=~ A EA4 PO =27 B, 41.0
GPa Tld~~%2A4 b+, =724 &
Szomolnokite (FeSO, - H,O) D v'— 7 233
7zo

DEoiRE DTA 9o, ¥ryaryAq

135 23 GPa LA T~~~ % 4 , FeSO,,
K,SOs(FESE) 1o fig L, OH 23isk Lis®
5 EBHEEAL 72, Szomolnokite | FeSO,

BRELHTKNLERLZbDTH S, w7
FRA FlE~= XA~ ORAERY) L HEE
b,

—77, Frueyyos g it 32.6 GPaT

%ﬁf’% T LTCELT, BTy Yy a4

AR TR WHEBELRLED S Lk

W,

51 F Sk
[1] Gendrin et al., Science, 307, 1587 (2005).
[2] Squyres et al., Science, 306, 1698 (2004).

Keywords: Mars, jarosite, shock experiment, dehydration
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Shock features in Antarctic H6 chondrites
Atsushi. Takenouchi* (The Kyoto Univ. Museum) and Akira Yamaguchi (NIPR, SOKENDAI)

WEORKERZHEET D012, ZhvE
TERLRERRBIZE & Ar/Ar FERTAEIC L D
R DOfEZE s OfiEH 247> C& 7= [e. 2., 11,

L 2 74 MIEREZ < OB CE
EHH DOIFENRE SN TWD (2], mES
MOFM2] & Ar/Ar FFROHRE[3]RD &
Loy R4 b TG EBAERTR 16 (H4ERT &
W o T2 WET AR R AR A2 R L0 B 3k
(e.g., Taiban, Mbale, Peace River,
Seagraves (c)) 73 ESLY) % & Tof ) 25 A
bivdle g, 11, —FhH., @BIEEMZETe H
2 R4 FOTEBEMFMRITHRE SN T
BOT, BESEDEAERT D K O 2 RIREZE
BENHay R4 MERIKETHOFRAEL
T=DPDIRTEH 5 TIER 0,

Hat R4 FOEELEZHLNZTH-
WIZ, ZNETR0EOH = RIA FD
FHRRBLER & Ar/Ar FROTTEED TE 72, K
WL CIEBI72 IS pricinzi=z 3 2O 6 =2
RZ A b OB AR O BLER Rizo W
THET D,

SBHE A 12363, A 10174, Y 981909 @ 3
DT, W ENC AT 85 S
7= R B & H v 72 (A 12363, 51-1
A10174,41-1, Y 981909, 51-1), #H#kEIZ21Z
[ N7 AT 2 AT 0D A= A5 T TR - W8S (FE-SEM,
JEOL JSM-7100F) Z F\ . SEMpFAREICITE
F-BEMRBE (AT R T 5 E R A% 7 AL Rl Py
( EBSD ) f## #r % & ( AZtec, Oxford
Instruments) Z{EH L7,

A 12363 7 J 2RI HIRL 72 7 BSR4 3
H5iX->TEY (silicate darkening). &
A DFALER P TERIRISRE S L 72/, 7
1~ A b OREMEE EEIRORERZ R
T DDA DN, BT o mROEAA L5
WG 7R U, O EPR ISR & 81 5% S
N7z, IRNERITHBERI /2 > 7 v - A DB
FE At fh & M O R FEHIEY) e O T Z A DA
ATHY., BEEYIBEINR -T2, =
U S TR A BRIk 0 & T X TN & %
BRLTIER LI THDL EEZOND,

A 10174: % v b U — 27 RO KO EER R @R

DMBLES S VT, VERIRIE PR CI3RHE A @ EBSD
INH— AR & Z2 BN, RN B BN D &
BAMR 72 /R 2 — U ZeoR Lo, TRV RIR 23 K g
DX LA S, 2 [Pl E
DEBERIEMA ZRBR L T\ b 2 LR
STz, FEERVRREARI IR CERRLIR DA
T AL EOMERD D REHIY) -
HTATHERINTEY, BEEYITEES
Nighoiz,

Y 981909 : R AN~ A F A4 MELT
BY, BT omOAITEIRIEYE L5V E
WA 7bER U, WRIRNERO 7= HIL A
10174 & # L+ % 7 . ringwoodite,
wadsleyite, garnet 72 FDOEHEILYNE T
\ZIFEME L 7=, Ringwoodite—wadsleyite IZRMN
HEBBEOA T oA EEETHRZTEY .,
garnet |3 BEAS G CARMNEIZIZRL L Tz,

A 12363 1T RRMIIZ ER ORER 2 R L
0| R SGRRILE OB LD U N —
INTWD, BEEREERAEN & INEVEH 23 F—
DA X EPEDEH L TIEIRNDS, 87
INERZ (S i A R N OfEE A R 5,
—J7. Y981909 I =ESLM = PREF 5720,
WKL EE T CHmABEE L TWb, 2072
B Y 981909 H3FLEk7T HEE A X2 NMIFAT
HIZRIMEBAD B (o> TE Y | A 12363 LIF 5
TR HEBEA R AL TS, A 10174
TV ECZERY A 12363 L D IEF9< Y 981909
K0 IFRWVEREMIMERZRER L, Z0%,
W OEEA X2 h LD bR K
TERZRER L T\ 5,

AWFFETIE 3 SO H6 [EA N TN E R

HA4ODEEA R FETELTWSZ L
ZHONE LT, 5%, 2L DOEAD Ar/Ar
FEROHTZHED | S BEA OEBASRAEH A
DEREXTZONERLNITT D,
2% ik ¢ [1] Takenouchi et al. (2020) The 11" Symp. on
Pol. Sci. abst. [2] Tomioka and Miyahara (2017) MaPS, 52,
2017-2039. [3] Swindle et al. (2014) Archaeology to Planet.
Sci. 378:333-347.

Keywords: Shock history, Ordinary chondrite, high-pressure phases
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BRAEBXREKICETHKEEREADETICAWSERT 1 BIED
TILFILAYEXANES 54751 DEE
OFf LEEST 1, @S2 2, &R 3, IEECE . mdsk . &R (&R
KRB BB ERE, 2 Br A AR ER BT 98 > % — . °JASRI/SPring-8. *
FORURFPERF LR FER, ° kb & — Il eIt JERE )
Construction of a multi-element XANES library of layered silicates used for water
metamorphism analysis in meteorite mother celestial bodies

*K. Inoue!, K. Fukushi?, K. Morida', H. Suga®, T. Kawai*, Y. Takahashi®, Y. Takeichi’( ' Graduate School of Science, The
University of Kanazawa, *Institute of Nature and Environmental Technology, °JASRI/SPring-8 “Graduate School of Science,

The University of Tokyo, *High Energy Accelerator Research Organization)

(X UDIZ] FBEAICIE, EKIEO—FECTH D8R A
BRENEENTVDZ ENH D, IR A BRI ZHEA
DROTFE FCTHERT DM TH L7, BBATICE
D JERT A TR ORI R B THIERIN R A CA U
KIEER DAL Z ERT Do JEIR T A BRI IS TR O
G ESCBUNNIB S X o TR & ISR E L, 2
OFEFEOIE NFIAERRERBIZBREST Hivs, iz, fE
AT E END B A BRSO RIEN D,
HERINRIBO/KERIR A HEE CTE D AREMED B D, 7503,
FEAREH IS DN DEIOBEICIRY 355780, D7z
WMEHRD D2 < OEIRLZHEE T & 28770 fIWEEE D
WEEPNVATH D, AR I NEE B IE R A1
HFEE LT EAALER X #RBEMEHSTXM) 1Z1EH
L7z, STXM [Z/RFMER COIeIEDFAEIRAER 30T
LY=L THY | JLREIEEF D EDFRIIESL LT
WAHNREDIEREZA LTS A, JBIRT A et
HEHEE CTX D AMREMEZ D QN D, F£72 STXM (T
Tra—T~A a7 T4 WEPMA) LA, L0
INIRREIR T TC A M VERRH LTI FAEIRRE
BT 5 Z EDNHRETH D, MNZ T, @RS A BRI T
Y A=A R FEEWINTH D%, EPMA LUk
\ZIEREZRSEFHDRIEZAT O FRAIRE T D, AT
TUIHER Eofkx Zekgihr A R A A UEsh & L, 1
FRTERD X BRI AT I oL LR & 2485509
5T &T, STXM (TR B EiRks A BEREOHIWE
EOFAEL 2D T4 7T U OfEEE RIE LT,

[FREH 74 7T VEEEDO - OGN LT, 20
mAROE T utA b 3 FE gkErT) o
b o bad A MNFEE A1 N BER AV
A R2FEH, e A b M7 4 TA b KD
3N AR A 3T, kYR T A h ~7 b
FA M ToFIATA N, TV VEAN, GAERCA, 7
Voonay, AV ERE L, £z, 26 ORERE
BEF A 775 ) INERC STXM (i ATRED il b 5 5
AEHT RS L ~—F Y BBl # X 2L

A 7 FEfEE KEEGAT 7 74 MEE AR L,

[F7E] SEHZx L. SEHRIRE D7 DI X ]
Wz, LT DT DI X BT 24T -7,

RERFEZITHRD X MRINA Y MVEERHT, sy
X — RSN 7ER4H Photon Factory O BL-19B T{T-7=,
i BL-19A 7% STXM AAC BL-19B [3[F U e —2%H
Wz L7 BB XAFS & 7o TND D8, AR
FE HET 100% D@k 7 A B Ch 5 Z &b, DT
DNAFET DA MD 2 98195 U A7 ROPEIZH DD
Wi 2558 L, BN B Tl STXM AR Tl e
<L FREHHD XAFS % 225 E D@k A Fathak
BHORERTETH D Si, Al BEO Mg D K oW T
X ARSI RS E(XANES) A2y b Va7, F£7-,
BTN DWW TR A 4 B —A(FIB) & VTN
T.L. BL-19A ® STXM ZfWTF /) A7r—)L FTD
B~ B T E T, oy y TNTIERT
SITHIPHZIRE LT ALMg 1281 5 A7 FLERIE
L7ze FRWEEN7z AlMg DAY MUK LT
VAT 7 S REX2000 % FVCHEERERELD 227 L
BT 4T AT EE, TOBEOEBEORENEDIE
ETET D AREMEOBVE TH D & L CHMIRIE %
1777

(iR & BE] FRHERBO TN T, Si TIEAN
7 N VORREHE COBBRARE NI IR 273,
Al CIIVUEARIZENTT 5 Al & \EIRICENIT 2 Al %
XBI425 2 & AVATREZ e, Mg Tl 3 J\mifA & 2 )\ i
AR U CRIZ 3 NI 5 5 101 M L 2:1 fid
BT 5 2 EARERR ALY MRS, R
FBID STXM T3V TIE, AT OREI TRy
AR L 2 BILD ALMg DAY RLSENE
ST, FERIZR A HTRESR R OB E DU T, FERDERT
WET 5,
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The application of the XAFS method and oxidative hydrothermal
alteration experiments from reproduced I-type cosmic spherules

Huimin Shao (Kumamoto Univ.), Hiroshi Isobe* (Kumamoto Univ.), Ginga Kitahara (Kumamoto

Univ.), and Akira Yoshiasa (Kumamoto Univ.)

The formation mechanism of hematite spherules in Meridiani Planum on Mars was widely discussed
by researchers (Misra et al., 2014; Morris et al., 2005; Nie et al., 2020). Misra et al. (2014) proposed a
possibility that the hematite spherules may be derived from cosmic spherules. Therefore, we carried out

experiments on reproduced I-type cosmic spherules Experimental conditions

(Shao et al, 2020) by oxidative hydrothermal — gyp  Tem(°C)  Dur (days) pH  CO»

alteration experiments. The starting material was 1 150 10 7 N
oxidized with the oxygen fugacity controlled by 2 200 10 7 X
Mn;0; — Mn30y solid buffer in the hematite stability - 150 10 4 x
. . . .. 4 200 10 4 X

field. The sulfuric acid solution and deionized water 5 150 30 . N
were used to control pH values to be 4 and 7, 6 150 30 7 x
respectively. The vessels were heated at 150°C and 7 200 30 7 N
8 200 30 7 X

200°C for 10 days and 30 days. The detailed

experimental conditions are shown in the table.

SEM and EDS analysis revealed that the hematite, magnetite, wustite, and Fe-Ni metal were the main
mineral of run products. Fe K-edge XAFS measurements were performed using beamline NW-10A in
fluorescence mode at the Photon Factory, KEK, Tsukuba, Japan. The shift of the first derivative spectra
peak position from low energy to a higher energy value suggests that the oxidation degree increased as
follows: 1. Starting material, Exp.1, Exp.3, and Fe metal; 2. Fe;O4 and Exp.4; 3. Exp.2, Exp.8, and Fe,0s.
It could be inferred that Exp.1 and 3 were nearly not oxidized; Exp.4 contains mainly magnetite; Exp.2
and 8 are almost completely transferred to hematite. According to the above results, the run products
from 150°C 10 days show not a big difference from the starting materials both in pH4 or 7. However,
when the temperature at 200°C (10 days), the run products were oxidized to be magnetite (in pH4), or
hematite (in pH7). At the same time, under 200°C pH7 condition, both 10 days and 30 days are identical
spectra to hematite. The oxidation behavior of reproduced I-type cosmic spherules showed that relatively
slow oxidation on metallic spherules could progress under around 200°C. Moreover, the run product
under the neutral condition could be oxidized to a higher oxidation state than acidic condition (pH4).
From our experiments, it is possible to form hematite from extraterrestrial solid Fe-Ni metal spherules
by oxidative hydrothermal conditions. Hence, we suggest that the slow oxidation on melted and
quenched droplets derived from iron meteorite bodies may also create hematite minerals in a similar

process on the Martian surface.

Keywords: Martian hematite, oxidative hydrothermal alteration, XAFS, cosmic spherules

Corresponding author: isobe_hrs@kumamoto-u.ac.jp
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Hydration process of amorphous silicate nanoparticles
analyzed by quasielastic neutron scattering at high temperature

Takuo Okuchi*!, Naotaka Tomioka?, Yusuke Seto?, Yuhei Umeda', Takeshi Yamada®*, Hiromu
Tamatsukuri® and Kaoru Shibata® 'Kyoto Univ., 2JAMSTEC, *Kobe Univ., *CROSS, *JAEA)

We previously demonstrated that quasielastic neutron scattering is uniquely effective for analyzing
atomic-scale hydrogen transport in hydrous minerals. In the current study, this scheme has been
applied for analyzing atomic-scale reaction and transport processes of water within amorphous silicate
nanoparticle medium. We obtained the results at temperatures to ~500 K where hydrated amorphous
medium starts to crystallize into layered hydrous mineral structure. Microscopic mechanisms of water
storage and transport in such hydrous media were revealed, which have implication for understanding

of aqueous alteration and water transport processes in asteroids occurring in the early solar system.

HER DAV I TRITER B e 58 A B
72 L C& =, MIERDKITHEA NI R 2r &
DB RS S22, NER TS S A, Bk,
BP ST & 7=, Fxld J-PARC 72 K O
FE R 12 3B\ L BRI S vt
DIKDGTHEL « ik - Frk 2 BRI B 7= D
M- HEL IR 2 C & 20 Z ol T,
HERIZJE < LLRT O K DOBFFEIZ & 12358
TRE R D & 2 TOAMZEZ B LT,

KESL BIEFETHDHAF T IR T
HET VIR TH D, — T CKREBITHRRE
DFEE N HFDL, RS LESAENIIR,
KREFEEEIERT D Z ENTE D, GKREY
X HIER N D K D BT & ik o 7= 5 BE
T D, TOFEIEEDONETIL, KBRS
DB EICL - T B E T VIKENIL A R
Frahnahy, Zok o kB ITBEER 1
FEEE O RREfIZ BT, KB EE DB H O F ) -
BRI A A HDHNTIKREE LT
DEROYER I & Sk AT I 7 A
B I EE), o FIRE L 1T R D) R T,
INHDKFEOK A F I 7 ZADMRNT O
(2, PR T HERME RIS M R IC A T H D 2
LEREHIIRRL TR L TE R,

ZAVTITHIER IS < BART O K D EEE 72 iy
R EBEDPED—>Th D, IEMEDEK
(F7213KkF) rABEOKFIZ, ED k>
REA T I T AERTDTHAH DD, HEHEME
BOELIE ClE, ARFBIRFAZIC X o TIHET ML
Lzt ToEfE L = XL —DK
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{fbz@ LT, KFEOYA FEBKEEOREE L 54
JE BT D, T ZNBKFEOEAF IR
Z AL BCC R m LU & OSBRI Sy
JTHRDZENTE D, ZOFETELE
WEICK LT ORmE Y E & FREICAED
ThoHY, 2 THRIFETIE, W LIRSy
T L DORIGER TR ICHMBIE L2255,
FEm'E 7 A BB O IRRE & ER 2 D35 TRENT
L7z, ZORER, KEZRBGRRIZI T HKHE
DUTIR & ik OIRREN D> TE T2,
BB T T X~ 2 & TH R LT R
70nm > Mg:SiOs ML DIEELE & A B 12
RAKRZWIN S CTREIZ A LTc, 20
Bha BIERIRE £ TV L 7272 IR FF L T
JEEHEDT-ZIT, S DICREZRFFL2N S
HERPEBGEL O FHII 21T o 7o, 15 BTG H
O HBEOKFEOL AT I T ADHFENR
ST, —HIZT AL KORE, b —
FHixFoRETHAL 5Nz nm A —F¥ —DZE
MICHFEET DK TFEEZLND, FEMED
BEET o /KSR D BT & Bk o R AR, A
DHDERETBBRDAREENRFHNE VR
%o i CIEEL EOFREROFEM AT 5,
References: [1] B AT D (2017) H AR BFREE,
59, 309. [2] Purevjav et al. (2020) IUCtJ, 7, 370. [3] Okuchi
et al. (2018) J. Appl. Cryst. 51, 1564. [4] BLHuHf4E (2021)
A AHKE Sh2aREE, 63, 129. [5] HLHbARAEIE A (2018) HAR
SEMBL AL RS-12. [6] Imai (2012) PhD Thesis, Osaka
Univ. Keywords: amorphous silicate, aqueous alteration,

hydrogen dynamics, quasielastic neutron scattering.
*Corresponding author: okuchi@rri.kyoto-u.ac.jp
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Oxygen isotope exchange experiments between Ca-, Al-rich inclusion

(CAI) melt and carbon monoxide gas

Daiki Yamamoto* (JAXA), Noriyuki Kawasaki (Hokkaido Univ.), Shogo Tachibana (Univ. of Tokyo),

Michiru Kamibayashi (Univ. of Tokyo), Hisayoshi Yurimoto (Hokkaido Univ.)

REIFREAT R O Ca, ALC & TS M T4
¥ (Ca-, Al-rich inclusion; LLF& CAI) 13 K5
FEMINTE R LT SIRIE DEE IR THD
(e.g., Grossman, 1972; Connelly et al., 2012),
CAL DREEKHEN - SRV, B BIEKAF
IO R RN R ER RS, ZDORE D
OB IR ERIRF L2 H 1T D A L - T AT
TORBRNARZIEDRZEToND, (e.g.,
Yurimoto et al., 1998; Kawasaki et al., 2018),
Yamamoto et al. (under review) &, f5#E CAI A
JUR-ARIE HaO 7 AR O S8 (R {22 S iR
B, AV ORESE H CILEERE D A
Nl\i‘%ﬁf‘@lﬂ&ﬁ%&?ﬁ&@]%ﬁ a ZRELTZ, L
ML, 0 12 ik 57 TdhD CO H AL CAL A
/DF&@E%%’%W{M{?'T‘QT@L%@Liiﬁﬁﬁéhfu\
IR, Z DT AWFFETIE CAL AVH-{KIE
CO AR DIEFR RN AR IR E BT o72,

[FINLAARZZHA BRI 1E, CO AR NLw R
T r—a M — T —b7R % I AR A i
Z T ER N 22 )R % V-, Type B CAL @
SEEMLEAAR (Stolper, 1982) ¢ CAI Ftsed
B HREMELEL T, B0 IZE TRE CO A5}
BT (Pco=0.1,0.5,1Pa) T 1420°C THIFAL
2o MEEEHT FE-SEM KON _RA 4B

BE57HTEF (Cameca ims-1280HR) THOHTL7=,

[ENERBHI A T AL D BEDAE RV G72D |
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B TOMEGA: T T AR O R RN AR
VL BN & b (IR AR O3 PO ITIREEL
WD R T 22D I D4 B0 I E e [A]
WA == TR Uiz, ZOZEIEAVIEH
T RINLARAS A FE & AR~ DL HOE AR A3 R
RHZHETTL QD& £ CO T AEHY
IMZPENREDSNEHA~D 180 JREAFA R
(2725 TRY | ZAULR E CORINL AR AR
DE CO HAERMFIEE RO THDHEE
2 HND, B FNRT a7 7 A i, RifiRE
FE T =R ICIEBOT R (Crank, 1975) Tl
B RIHECHY ., 154572 D (~1.41 x 107 m? s7)
13, HoO & [FI A A8 46 52 B T L7 i
(~1.62 x 10" m? s7) HTF—ET 5, —Ji. a
1%, 10°-10* B ETHY H,0 HALDHH
(~0.28) LV 2-3 #1/h&E<L, CAI AVLH-CO H AL
D RN AR HEE 1T, HyO HALDEEAITH L
TIEBIIBNZERN Do T2, 2SR T
H,0-CO 77 ARID RIS, A7V BT R[]
DRI EZ MR E Z DA ER I N DT
(Alexander, 2004), CAL A/Lh-H AE D EINL AR
RHGHFE L, HoO LRI 7eo7- CO
AZE o TREH RSN T, CAI AVLE-H0 &
D[RR HH E TR ESNDZE DR DT,
Keywords: CAI melt, CO, Oxygen isotopic exchange
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Fertile lherzolite in the Upper Zone of Horoman peridotite complex

Yumeto Kogure (Niigata Univ. Grad.), Eiichi Takazawa* (Niigata Univ. Sci.), Hitomi
Kimura (Niigata Univ. Sci.)
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51 A 3CHk : [1] Kogure and Takazawa (2020)
JpGU-AGU Joint Meeting 2020, SCG64-P04. [2]
Workman and Hart (2005) EPSL, 231, 53-72. [3]
Takahashi (2001) J. Petrol.,, 42, 39-54. [4]
Yoshikawa and Nakamura (2000) JGR, 2897-
2901. [5] Saal et al. (2001) J. Petrol., 42, 25-37.
[6] Takazawa et al. (2000) GCA, 64, 695-716.

Keywords: Horoman peridotite, orogenic lherzolite, refertilization, partial melting
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High purity elemental separation technique for LREEs from silicate
matrix

Bidisha Dey!, Tomoyuki Shibata!, Masako Y oshikawa!

(1: Hiroshima Uni. Sci. )

Rare earth elements (REEs) are difficult to separate from each other due to their similarity in chemical
characters. Elemental separation is essential for isotopic analysis in thermal ionisation mass spectrometry
or multi-collector inductively coupled plasma mass spectrometry to generate precise and accurate
isotopic data. REE isotope geochemistry can be limited for the want of an efficient method which can
prepare and analyse several REEs from rare materials such as minerals, xenoliths, or extra-terrestrial
material, as well as bulk silicate rock samples. We have developed a technique, improving on previous
efforts (i.e., Kagami & Yokoyama, 2016), which can separate La, Ce, Nd and Sm as well as Ba from a
single aliquot of sample using two columns and minimum processing time. We have used miniaturised
columns to efficiently process small amount of material while minimising the possibility of
contamination. We have used AG50W-X8 from BioRad® and Ln spec resin from Eichrom® to efficiently
separate the REEs from each other. The eluent used is a mixture of dilute HNO3 (0.2M) and NaBrO;
(20mM) which is very effective in separating LREEs, especially Ce from Nd. Previous works have used
similar approaches to separate Ce from Nd, but with concentrated HNO3 (~10M) which is difficult to
work with due to its corrosive nature which damages lab equipment and is dangerous to handle on regular
basis. Methods with conc. HNOj also require an extra step to separate LREEs (i.e., La, Nd, Sm) from
each other. The merit of the dilute mixture is that it can elute the individual LREEs in a single step and
with high degree of separation between REEs. This method can easily be combined with other elemental
separation techniques such as Pb-Sr or Hf separation technique to use the same sample aliquot for
measurement of these isotopes, thus reducing wastage of sample material. Results show > 90% recovery
yield for all of the target elements with accurate values for '“Nd/'**Nd isotopic ratios for GSJ basalt
standard JB-2. The method is relatively fast and cost effective, as well as showing high purity and
recovery yield and is suitable for processing rare silicate material as well as bulk rocks.

Reference:

Kagami, S., & Yokoyama, T. (2016). Chemical separation of Nd from geological samples for
chronological studies using146Sm—142Nd and147Sm—143Nd systematics. Analytica Chimica
Acta, 937, 151-159. https://doi.org/10.1016/j.aca.2016.07.004

Keyword: REE geochemistry, Nd isotope geochemistry

Corresponding author: bidisha-dey@hiroshima-u.ac.jp
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Geology and iron mineralization in the Akatani skarn deposit,

Shibata city, Niigata Prefecture.
Kotaro Seno*, Yasushi Watanabe, Takuya Echigo, Shogo Aoki (Akita Univ.)

TR AT NV PER T, BT T3 B o #r
T L N OV L L% oD i 8 Lt g AR A7
EL, FITREILILAZEA L TOILR Th
%, RERILAE E T DERA L VBRI Y
IZFECHY, HARTIIIRAILRLIS, & TR
BADNFER TEROOLN TS, LK REE LA
Y2720 R REORK S E AR A (— b
JRAE) R°F ¥ —b, IREERABRY, %
FRL D — E - AE e Oni i R o N
FANDEERIZE AN, ZNOEWEFITEAT
LRI O FBCE AN oA T 5. EleR
EROLPLIR 1T = F AL A 12 FED proximal
skarn & OX distal skarn [ZIRAEL, BiEAF o
RO OIS, ABFZECIE, 5k
PR I KOV D AR S ORI V> D53 A %
R, SRIRU7Z30E o AR} OV S B 5%
LD RO R X AR EIPT 3 L OVSEM-EDS |2
T RIEEIT, AV O B H L
K OSGACER L DRI E A B S/ LT,

T FE T EAERA 1D proximal skarn (21
BLREERGED B TSR IR ERIL 23 B H T~ B 80K
(e 21 X 102 SI) NRFL, REEF O
distal skarn (i3 B IEEHIRIREGE DO REERFL LN
BB NDIAR (H LR 1 200~520 X 107 SI)
(Fig. 1-A)DN 3%, KLZ AR proximal
skarn (Z(3H - HLRIREERSED D B EHIR IR ERIL
23 T DR (R REER 0 52~430 X 107 SI)
(Fig. 1-B)3 RO B, AREFLE L& 200K
(BESILCH AT A e BIZE D) (il
#:0.01~2.1X 103 SI) HLEBOLIND. ZDOAT
IV HETCIE, IREREEG D% P L M OVEE R 8%
FALCAE A A K E DS IR AL, IR -
FBIEKR MR X BEPTHERIVEOLNS.
TEFEHIEREIT 0~0.09X103 SI DO#REER
ot . E T EAE A O distal skarn 2355459
%8 SEIR TIIBESR AL U= AR SRS S A T 1o 2
SRIE (—HEESREAL) HFVUS AR, BREA

IPET DIFNS, HEEAFLIC Ag-Bi-Pb-S SL#H3El
ASNDHTENE THIZE TROLND.

BPIRIZE T 2 E A a1 TR
DFERED, F 2RI RS I XS5,
IRERFLILAR DR NG, RPLRIL ZFE+FHAE
e ORI AR, WRCE OB AIZFED 3 HloTE
BRI 230, 2 IUREERIE D IR 8k S Ak
(martitization)R° IR ER L DREELFLAL. (hypogene
secondary magnetite) Z {9 EKFLIR A TE AL L T
WD, BEBRILDFRERIALITIZ 2 DD 1B D
TENBLREIND.

ZOISNZ, RBFLIRITZRRDEHOHAE
FIZ XD EE TT RN Lo T, B D IRERGE
B RN LT G am T oz, JedT
WFZE TIRBEI NI (FIEBIKDB IR ERIL
AR, FIAITTERCE Lo TIRERIL S A K,
FTAIBEGRIL O A Rl ZIRBVIC AR ERFL N AR
pK) 7200 TR, TRH A TOMEB LOIREE
DA ZIRANREERIE DN AR L T2 WD BT
RSB W TERIMEIE A RO b N2 LB
BN o7

Fig. 1 : Sk§EA ORSTBMEI 5 E
(A) —EBEERIAL LTS RIRIRERTE. fERAE O distal
skarn FPOFLA (HifE 520103 S THLLD.
(B) IREFENA— =T m—AUTZBEERIE. NLFA
R proximal skarn HOFLMA (FFEEE:200%1073 ST
THHND. (Hem:IRERSE, Mag: MiEkHE, Qtz: A 5%)

Key words: Fe skarn deposit, hematite, magnetite, Ninoujidake Granite, magnetic susceptibility

Corresponding author: koutarou-apophyllite.323@outlook.jp
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Ancient melting event recorded in fore-arc peridotite
Akizawa N.* (AORI, Univ. Tokyo), Ishikawa A ./Fujita R. (Tokyo Tech.), Ishii T. (Shizuoka Univ.)

LIIT®»IC

AT CIE, AT AT B B L 72,
KO HOEERA N PR LT b
DIFIET 5 Ly ST % (Parkinson et
al., 1998, Nature 281, 2011-2013), &5
(AT, Os [AIfZIR & Yb &2 W7 fa -1
ETNVOEISIZEY, A=A hDYV—2X
FIARWETHY . —EREL (—3600 Ma)
A L=~ ML OFERH D L HEE S
7~ (Umino et al., 2017 Isl. Arc 439,
110-119), AWFZETIE, AR~ > hro
TARLREIA I BEE U 7o N D S HE % (E e
\Zontelzd, FE-/NEFR-—~ U 7 1k
ORI CEHRILL 7= > T ViaOEE ks
KRS T - Re—Os [RINARS AT A Sk L 72,

2. Y U I NVERBLE - BEARER - o R
AT TIE, FE/NEREEE~ ) 7
Mg OSETE T IArE T 2Rl (A
JEHL KH —82-4 AL KHOS—1 AL, KHO3-3
W) LR~ U 7 uEER I (FEGL
KH98-1 Yk fjiifE) CHRIR S 7=t 16 DL
VN—HA h=FF A T EFEAL
72, FEEE (LOI) 1%, 6.6-15.4 wt% T
HY . BESIERCA{LE - T D,
EEFEEGTHEMEE ST LIz E 2 A,
Mg/Si I 1. 1-1. 3, Al/Si % 0.005-0. 025 2
FEEmRL, fkxrty T 4 7 TR
DT mBOL DK ML Y ROHRT
e U 7o AP I > 72,
10s/™0s  1E IR W RE Bl #E BH A o L Tz
(0.122-0.241), Re &A & (0.004-2.2 ng
gh) « B Re/180s (~16. 8) -« ¥0s/%80s [T 1X

IEDOFBIBIFR S FE® b T,

3.

A FEITHEMR D DI D & AR
FTCHW 7 VB EIME L TWD EF
2% —MKHNZ, f¥E LT T AL Re
BHEMEWESIRESN D, L, At
TIEENE KT DRERPEONT, Re &
HAENE WY 7Tk, ¥ Re/™0s -
¥10s/1%0s iz m < wERE,. B L < IRAR
%12 Re/0s DEELEZZ T2 Z L 2RET 5,

—J T, Re ZHEDR, FEELOEN
INS W TR, T0s/%%0s 23 0. 122 LR
<, BEIHEFLUTRe NMTEAEKITTL
Folt LHIFFSILD (Re FEYBFAL =Ty 13K
750 Ma), ZAUE, RME~ o L ORI
HNCRBEMEN -T2 2 & 2R FT 5,

Umino et al. (2017)1%. R=FA F+D
— A L LT(1)# 15001700 Ma (Z 20-30%D
Wz > 7=~ hr & (25 3200 -3600
Ma 12 7-10 9D Rh A > 7=~ b LD 2 D
HDEHRE L, LanL., AFFETHWE
T2 T ENBIEEIIE E B WVIEERA X
NEFERT Db OIFAHTZ LR TE )
oz, [ARRIC, FE-/NEFR-~ U 7 ik
AR CERIL S N2 > T 5D Re-0s [l
LR %4581 U 7= Parkinson et al. (1998)
DNRE L72190s /%05 130, 119-0. 127 F£E T
HO. B HE T3 1230 Ma TH- 72,
KR OBFAFER A HE L7z Unino et al.
(2017) TiZ, HEELOEELZIMK L R2NET
NEHREZBEIG L TWD A, ZOhkICHE
NHHOT-OTIHRVWNEEZBND,

Keywords: Fore-arc peridotite, Hahajima seamount, Mariana trench, Harzburgite, Lherzolite

*Corresponding author: akizawa@aori.u-tokyo.ac.jp
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Petrology of the serpentinized peridotite from Hayama Blet in Miura peninsula
Natsue Abe* (JAMSTEC/ Kanazawa Univ.)

We report the petrological characteristics of serpentinized peridotite from the Nobi Beach, southern
zone of the Hayama Group in Miura Peninsula, one of Circum-Izu serpentinite belt. The serpentinized
peridotite of the Hayama Group is characterized by a relatively low-temperature and common
occurrence of hydrous minerals as spinel inclusions and the high Fe3+/ZCation of spinel. On the other
hand, the Nobi Beach sample rarely has hydrous minerals and shows slightly higher 2-Py equilibrium
temperature (about 980°C) and lower Fe3+/ZCation than other Hayama Group samples. This suggests
that the serpentinized peridotites in the Hayama Group are either horizontally heterogeneous in the
original mantle or differences in the peridotites' ascending and cooling processes.

B NERCET 2 ERCE T e v 2
LHEBCEL A B A B DI IT DWW T, ZLER
T2 DT DERFNEERE T 5.
R & F HEkHT, T - AHA987)IC K o
T “BROFTHIBRERUE B L dv X L7z AL
HEICET 5, RO HIRERUS B O R
FiH(1994) % EifE 13 2> (2008) 72 & CTREMNIC R
WINTWw3, zhbid, VEOHEREL %
EDANYAN=T % [ b~L LYV T AL FT,
LIFLIE Ca ICEOGRERS., M lc#lER 7
GIKEEY) (7aaoXf b, NX=HH A b)) &
EGH, 78 LA FILITITIE Cr#=0.4~0.6 IT
EhLTwszTthd Gtk 1994), Bl
JEREDRERCE 12, BRSSO S Ol
FH ORescs & M L < KR — it
B CREEAT T 5% (Uchida & Arai, 1978 5 71
J%, 1986),

Ty LR A E O bW E E LA E S 5 ©
ER, ERIZ21992) Ik v RE I NTE

D, NSO ERES, S, =ik
B O ETRH 2 b O#sf TH 2 nlReNE
BRI E v b, BFlhiRIcHEE T 50
Boa 7wy 7 LisfagEt 10l oreseailehic
DWTHFEL Wit Z T2 72, 2 b Okl
. RHREAAAYAN=C % L FTHY, A

— R F A MEL T 3580 a icEEl L

TV BERDH B 553, LLERIIHERUA B AMK
L, WIESITH 200 AR DIRTFL T

W3, A b A Fo iz 91,
A AD Critld 0.4~0.6 TH V. fthoE /=
FolftafE e 3IEFRETH -7z, L L
70 LA A ND Mghidf 0.6,
Fe3+/(CrtAl+Fe3H) i FLiZ 0.1 AT TH
b, ELEHOMREE L 0 13t L A5EkE
o b 0I5, X5 ICHjiEaE
W EF (Witt-Eickshen & Seck, 1991) 1 X
5¥ﬁﬁmﬂﬁﬁ%ocr PR T H B

EFEOERE KRR o h I 5 E R R
Togn6®7 X ZICIC, BFPLbig ek
HHEoORKFEEERT L, ELEHE 3R
72 5 A ORERCE N DT ICHFAE L T /1]
BEMEDS D 5,

VA=WNy4

(5 HSCHR]

LS - BLRDE - AREE01992) MEAE
AR E 2R), 40, 21-23

FiHEH] - Emm(wm)aﬁszwéﬂ4

FiHER] (1994) FRREAMBREL AT 75 i
20, 175-185.

TLE¥T A\ (1986) Sci. Rep. Yokohama National
Univ., Sec. II, 33, 68-105.

Uchida, T. & Arai, S. (1978) Jour. Geol. Soc.
Jap., 84, 561-570.

Witt-Eickschen & Seck (1991) Contrib. Mineral.

Petrol. 106, 431-439

Keywords: Circum-Izu Serpentine Belt, Serpentinized peridotite, Hayama Group, Nobi Beach

*Corresponding author: abenatsu@jamstec.go.jp
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Geology and Epithermal gold-silver mineralization of

Bousawa deposit in Akita, Japan
Kazuki Hirata*, Yasushi Watanabe, Takuya Echigo, Shougo Aoki (Akita Univ.)

K IBALAE TR Y IR SE R O JH 825 A5
B =R PR E 8 L OV LR
Ja+ D5 IRFER 1T K20Mad R Z R L, HA
WYL R OEE R K LG BN > THHIREE
ARSI ZERBH LIz TS, A
FeTIE, BIRELE B BT BEEA 72 MU
N OXRD TS Lo THUR BT RS FU7- 1
B LR DAL, A 3RO HE D
FACVERA BN EC TR EHLNCT D%
HjEL7-.

BP /MBS A CIX365 0 AT CRABAD RL K, 2587
FrCH IV T aATo7-. BEHE OSBRI E
2, KIWEAZEG RIS R &5
TR A B K LB PR O S VBRI A B - B IK
Bleanbied, EAS BRRERE KILES)
IXZ DA ATEREEZ L T0DEB 2
5D,

WIS /A By fat% & VNSV S VAW & o (S50
LXRD 3 Hr & T W EVK 2R E HEW) D[R E 21T -
ToAE R, BEEIIOAVF AN 2 A4V
FAR B A H D3RI iz, B4+
AN LRI A N-H Y E A LR JE 0 /LS
N, AFVFANFIZ BRI AN- D) RAHICE
BL TS, Fe, BIRETEEZBRATUTTRT
DZEFE (1164 7F7) 1220 = 6°(d = 14-15A) 312
RIRA CTHH001) K2R3, =FL sz
— VLB AL LN — I RN BB, o
BOKEEID DR — 7 BHLIRNGE
DIRFERAGWT BT o728 A, N—3IF 2T (b

\ZHEBIL7-DTA#E 2 MG H a7 (Fig. 1) . E6IZ,

[ U k2 500°C T LR MM BVLEL L 7214 12
XRDATL7=EZ A, (001)E—2 72320 = 9°(d =
10A) (UL IR B L 720> C, AMFFEHIRIC I 1T
%6° (14-15A) fH T\ e iR & s 3R L85
FIN—IF2FA N CThHLEE OIS,

HIRSLIR D FEA THLND A FROFELD
R A RCBEMET CTBIZEL, i A G bt
LA BN AT — U R AT o T kG R, A v
FRIZEICHVERALIRB AU NEE T R0
IR - B A AR - BE AR RN D72 D 2 828
BES. SLAIIE=L 7 8T AL EEERGED
572, Pseudo-acicularfilfikz 23 ) E A L4t
L THLND. BADT-OET 7 IILEOE
P72 AT —VNEFIIARBTH LN, BEE R
MOITESRIALEIIEVIRL DT3B 2
b,

SEALTRARIIIL PR T35 O B E Il A 5o
B ENRF OBV EABIE200°CLL EDT LAY
-FYEFRARS THH T2 LB RLTWD. AFE)R
DRI BRI L/ER DI L > TAL D
EERIRIEBELTEY, AKMAEZEIRO B4
FALDAE—B L TS, AFZE il o kL
HBIZADNDE LN —IF 2T A MNIFLR
pit%, [RIHUE A e B b2 SR -7 2 L& RL,
LRIRGEIR 3T 7 KRkl O I BR 55 T Ak
SN EERETS.

. a ok W o
ook ) el YV

Fig 1. WRAVE I LSRR 45 A K S BE L 7= 5ok
OIRB B HTAE . DTA iR Gsk) 12 100-
200+ 600+ 900-1000°CA 3T (2 B i % 7k g
BB NN—IF 2T AL T
5.

Key words: Vermiculite, DTA, Early Miocene, Epithermal Au-Ag deposit, XRD
Corresponding author: m6021116@s.akita-u.ac.jp
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Geology and Au mineralization of the Hata deposit, Akita, Japan
Yuki Konuma*, Yasushi Watanabe, Takuya Echigo (Akita Univ.)

B RSB S, 4 - SROIEMIC
8 - g1 - HER TR E ORI L E A, Hih
ARAE TR E ORI % PE 3 2% Bk
SERRMN FEICHALAARIZIALS A LTV S,
Z DI AA DX BILRIGLR O R &
AHLTWDR, SLKDTEHEITHENRISLIR D
Fea Lood . AWFE i, BERIGNK &
PENRIMGEIR DR & OFEFFOFLURIC R T 5
EOPALER Z W LT 5720, FKAK
ALTTZ & 2 KMGE PR JE30 O MU FA AT, Bk
B ORIE, A5 O BSE8EL, ik
Wb, RO EY~A 7 ad—F A
Y d X OMERERE 21T - 72

PR R 0O MV 1 s B A | g ¢
bV, BRI - BKATRE - KA
AR ONT Y A h—0 0 3RS0 L,
BETHEAT A YA NERSDHERE O B
BT S, SRR ARG D O IXEEE
JRAETH 5.

PA T & B odif & i+ 5 7
D, FRTED (B2 255.4m) ) HEEE S
TN D 0% 3 /FHHEAS &, JiiR B
(CALE LI CTHEGR TE 5 5 B (IEm
210m) OB ZBE L2, 3 FHU TR
L 7e SR 7 SR aL o PR SR BE DAL &
CIATHY, SEITH NI A ITTHE
HAEMES AREIRTH Y Eib A & LRI
I, A E D 3 FBROHEAFIZE
<HBRI, 5 FEHOHAOREBITITAITT
DI T, HEEATE L TR LNS.

F)oR XRD Z0#T 12 & 5 BUK IS E 57
EDORER, BOKZEEIIRED & 5 FHLOH
BAMEI SR OREITE ) A NEE R

STWDZ EMNHBA L. 72, FEgEe
POREENIE 70 & ORLIZ & Te 3 BHUILA T
U YA MEEIONAThH Y EAEE %04
STV, ZOEWTL, SR TR AR L
= BKITHE~T A B U HEOEKTH - -
3, FR EEICRBENT I o CHI M~ R
ML LT 2 & &

£ g & H A OFRAEEA Y & VTR
{LFRIR DY EAVIREE & IR B 2 W E L 7= fs
R, 5 BYIEAOEELEET 177.4 ~
230.2°C, MRIEFEIL 2.90 ~6.01%, 3 FILHL
[ DOHEAVIREE L 209.8 ~ 250.2°C, MR
1X5.11~6.16% Td-7-. KT TILE
BENEL, WEARELmOERIZR-
7.

SEM-EDS |Z X % i1t 50 Ok 5,
5 FHUHLA X PAHRERSE T O8R5 A BT 0.13
~0.225tom% T L7 T A DOEDOEH
1L 57.1~585% Ch-o7-. 3 /YA D
PIHEERGE DR D 5 A FlE 0.26 ~ 0.57atom%
Ly, L7 FTAFhDEOERERIX
60.2 ~69.3 atom% CH 5. TL T hT LA
—= v ¥ a ik & PSR PR SN B IR R B
S L, RPIRICBIT 2 0L ER I, 2,
K D4D HS SR % R L CER S LD
AL R BOK PSR IR WV B A H o & &
26D,

PLEDFERN S | IRELR DA LER X
AL SR DRBIR LIRS IR & s S, B4
K DRREEA A 2 DSPEAR T ERD & _EFE~H
T 2R T, GOBWMENTNDHZ &I
Ko TENILB L= L iEimoiT 7=,

Key words: epithermal Au deposit, low sulfidation, base metal sulfide, barite, sea water
Corresponding author: m6021104@s.akita-u.ac.jp
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Fine structures of omphacite in CaO-Na,O-CO, rich fluid
Shugo Ohi” (Edu. Shiga), Shusuke Kinoshita, Yohei Igami, Akira Miyake and Takao Hirajima (Kyoto Univ)

LIXC®IZ

4> 7 7 24 (Omphacite, Omp) (&
diopside(Di) - jadeite (Jd) & CHMIFEE D
{LFHR 2 7 D | il T Cld M1 O Mg, Al
BELO M2 i Ca, Na OEH| N ERLF T
Qe L7200 AKIRIC72 5 EESIAFRFL L
FHERRE N 2 0 | {KIRTIX P2/n OZEREEN
BEThDHEH %I TV 5 (Carpenter,
1980; CMP, 71, 289-300), C2/cfH3ERFFL,
L 7- BRI B AT RetE 22 22 [EIRE IS P2/n, P2le,
2, 2 T %3 (Carpenter 1978, CMP 67,
17-24), ZK —HOMKIRRE 2 RE . P2,
C2, P2 DBIZRFTI20,

AT - FE(2016, JpGUIEALTEERINA
g o E I EER S T ICEET D
Ca0-Na20-COqz |2 & Toikik IR (R RS 1 X
apatite, albite, Omp/Di,
aragonite/calcite, chlorite)¥ ® Omp/Di (%

EeRLfE 2R L. Omp 1%
Diss-ss DOFLELHIPH T Al-poor, H1[H, Al-rich
D 3K TEDHZ e aRLI, £z,
bRk > Omp O — #1337 18 B 7E -+ BE
(TEM) B0 C K+ % LTOR T,
2017, JpGU), A%, F—#kHZ >\ A
o TEM #2517 > 7= DT, £ DOFER % #
AR
2. TEM £ TR L7z 3 R DB :

TEM B122CH, Omp (3 3 fEIkIC¥ET 5

pumpellyite,

Jdsi-a2Acmis-25

Keyword: omphacite, CO2-rich fluid, TEM
Corresponding author: s-ohi@edu.shiga-u.ac.jp
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T ERTE | ENT ISR e AR R 2
AT,

PSSR 1 ¢ [010]2> HEIZET 5 & | HRhrd
%<, FEIT C2 THNDLH & —H C2le R
P2in &b 5 ETRETKIE RS ST,

BOMARSR 2 : [010]2> H8IZRT 5 & (100)
(AT 72 BER T A T 38 7=, Ca-rich fHD
EEEITEC PR/in T, —HTiX R/ln ©
B e C2 OEHAFIRFZELN D P2 OFF
BRIETXE 23S H47=, Ca-poor FH DAl 14
X C2le TH o7z,

POmARSR 3 : [001]2 B 8IS 2 & (010)
AT C2le & PRle DT AT %Bbi=, L
LU AL~ > B 7 Tl ofiRk A
MERTE o Tz,
3.EE LR

TEM % HWW 72 bR S AT T B v 7244
HIFARE 1,2, 3 OV 7 MR L Z KT - F
5 (2016, JpGU)?D Al-rich, Al-poor, H[E5H
Wl —%T 5, ETNREMERRT DI EE
NS Z DR SAEIE<300°C & <0.8GPa T
HY . ZOFMETFTTO Omp OZEMIL 3
Wb PRInThd, FlEH»bREIITHIHT
5 Omp O ZEMAEIX C2lc HTH Y
(Carpenter 1978), =%, LEMTH D
P2/n \ZHER R FEIC 3BT, Omp FEIR D
DEDIRAFRRR D 7% ik LT, P2le, C2,
P27 EOWEREFDE ST LB BN,
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U-Pb age of the Oritate travertine from Unazuki area, Toyama, Japan.

Mayuko Fukuyama (Akita Univ.) * - Masatsugu Ogasawara (GSJ, AIST)

& ILREET Pz, — i A =
g A —T N E IRV AR & L TR
HEND b T NR—F U PNET D, BEOHZE
TiX, P hIN—F 2 BEIE S EE
NoEELNTEY L a il onT L —F—7
TL—a VHEREG T T A~ EESHTE
U-PbEERAIE BT DAL,
104+1 Ma3fFH 0T D2y (LR, 2017),
T F I A=F U bOFEMRITHE LT
RN, ZZT, AWIETIE, ZOTFELFIA
—F > DU-PbIR IR HL AR E & FEhi L

(LA-ICP-MS)

Z DOIERAER Z BT L7z, U-PbEERTIE 1,

KERFHTEHIERICRE S
LA-ICP-MS (NWR193UC & Agilent 7700x) %
Az, T h T 3—F 2 OU/PbLLIELI~
225K, F2U T 0302ug/gl T L,
— R UE BORE IZ 12 91500 Y L = v

(Wiedenbeck et al., 2004) & WC-1 (Roberts et
al.,2017) ZfEM L7=,

U-PFERBNEZATIR 572 FIL h T 8—F
YD H B FREHZ & o TITU-POIRNL AR D3R
FEINTEREEZHEOLNRNEDO LB LM,
138 51362426 Ma (MSWD=1.1) & Dk
BRE BT, T ORI AT T 5 KEILE

@Japan Association of Mineralogical Sciences.

FEDIRFEREIR D> B 1 X TOMaDE N E B
TW5 (&FIFh, 2019), FIL hTF3—F
VIERELERICA S D BIEEALERD K

N
APAN
ez

TEENC > TR S VIR B D, £z,

BT~ v T EER L. UREDZE{LD
e L e A L HEICOWTH e LT,

HIE

FRA R P MRS BRI RE#RIC
TN EDHEE Z X > TNV & 2%
fififlfib L L TIRE STV T 3—F
VRBHEREE L TR W, ZZICRELT
WEEELET,

SCHR

BTIEDQOIDHE FHERS, 125, 781-792. A
#(2017) H AH
(2017) Geochemistry, Geophysics, Geosystems,

BE¥AHHEE S . Roberts et al.

18, 2807-2814. Wiedenbeck et al. (2004)
Geostandards and Geoanalytical Research, 28,

9-39.

Keywords: travertine, U-Pb age, carbonate mineral,

LA-ICP-MS
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Zircon U-Pb dating of granitoids in western Nagasaki, southwest Japan
Yukiyasu TsuTtsumi*, Kenichiro TANI (Natl. Mus. Nat. Sci.)

Zircons U-Pb ages were obtained from granitoids in western Nagasaki Prefecture. Considering the ages,
it is thought that granitoids in Enoshima Island and Irose Shoal emplaced ~100 Ma whereas Oseto and
Otate emplaced in ~97 Ma and Oseto suffered later activity in ~90 Ma. These ages are equivalent of
the granitoids in the Ryoke belt. The Oseto granodiorite contacts the Nagasaki Metamorphic Complex
which is equivalent of the Sanbagawa belt, across the Yobukonoseto fault system. These data will be
important when considering the framework of Kyushu.
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Multi-stage metamorphic history of the Oki gneisses in Japan:
Implications for Paleoproterozoic metamorphism

and tectonic correlations in northeastern Asia
Takeshi Imayama*, Ryoichi Kawabata (Okayama Univ. of Sci.), Takenori Kato (Nagoya Univ.),

Chang Whan Oh (Jeonbuk Univ.), Kenji Horie, Mami Takehara (NIPR)

Metamorphic P-T conditions, monazite chemical ages, and zircon U-Pb ages from the
gneisses exposed in the Oki belt, Japan, were integrated to unravel the multi-stage
metamorphic history of the belt. Microstructural observations combined with obtained
P—T conditions and metamorphic ages reveal three distinct stages of metamorphism:
M1, M2, and M3. The M1 stage occurred c. 1.85 Ga with high-T granulite-facies
metamorphism (793-803°C and 9.8-12.3 kbar and 738-755°C and 9.1-12.0 kbar in
the southwestern and southeastern Oki gneisses, respectively). The age of the M1 stage
is well recorded in monazites included in large garnet porphyroblasts and low Th/U
metamorphic rims in zircons from the Oki gneisses. The M1 metamorphism was
overprinted by c. 230 Ma metamorphism (M2), which occurred at granulite-facies
conditions (817-829°C and 9.0-10.3 kbar) in the southwestern Oki gneisses and at
upper amphibolite-facies conditions (693°C and 5.3 kbar) in the southeastern Oki
gneisses. Monazites in small garnets, euhedral zircons, and outermost rims of zircons
crystallized during this stage. The final metamorphism occurred as retrograde
amphibolite-facies recrystallization (M3) at conditions of 558—638°C and 3.7—4.8 kbar.
The inherited cores in zircons yield ages from Paleoarchean to Paleoproterozoic but
lack Paleozoic ages. The detrital zircon distribution and the Paleoproterozoic
metamorphic event in the Oki belt support the idea that the Oki gneisses are fragments
of a Precambrian terrane rather than Paleozoic sediments derived from the terrane.
Combined with previous studies, we concluded that the c. 1.85 Ga M1 high-T granulite-
facies metamorphism in the Oki belt could be related to that of the Jiao-Liao-Ji belt in
the eastern North China block via the northern Gyeonggi and Nangrim Massifs on the
Korean Peninsula, whereas the c. 250-230 Ma M2 stage could be associated with
collision between the North and South China blocks. The Oki belt geologically
corresponds to the northern Gyeonggi Massif in South Korea due to their similar
Paleoproterozoic and Triassic tectonothermal events.

Keywords: Multi-stage metamorphic history, Oki belt, Paleoproterozoic metamorphic event, Triassic tectonic event
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Tonoshiki breccia recording the signature of the closure of Maizuru
back-arc basin during Permian-Triassic boundary

Ngombi Mavoungou, L., Das, K.12, Hayasaka, Y.12, Kawaguchi, K.2, Ando, J. 12

(1) Department of Earth and Planetary Systems Science, Hiroshima University, Japan.
(2) Hiroshima Institute of Plate Convergence Region Research, Hiroshima.
(3) Department of Earth and Environmental Sciences, Jeonbuk National University, Republic of
Korea.

Tonoshiki Formation, a breccia-dominated unit which is made up of different sized extremely
angular clasts occurred in Maizuru back-arc basin that closed during Late Permian. One of the
dominant types is a breccia dominated by mafic rock clasts derived from the Yakuno ophiolites.
Recently, clasts with different features, mostly felsic shallow crustal rocks fragments, have been
found in the breccia. These two types of breccia might not only differ in terms of their petrology,
but they are likely to also present different geochronological and microstructural characteristics. In
this study, we report the depositional timing and some microstructural features for Tonoshiki
breccia. The detrital zircon LA-ICP-MS dating of Tonoshiki breccia provide Latest Permian
maximum depositional ages of 259 and 251 Ma for the mafic-rock clast-rich type and the felsic-
rock block-dominated unit, respectively. These characteristics of Tonoshiki breccia suggest its
formation as a result of two phases of tectonic activity-induced debris flow occurring during Late
Permian. The optical microscopic observation of 2 specimens of Tonoshiki breccia reveal several
microstructural features for both types. The two types of Tonoshiki breccia commonly display
internal fracturing within several single clasts (e.g., tonalitic, rhyolitic rock fragments). Moreover,
evidence of hydraulic fracturing has been found in both types of the breccia. In contrast, following
two different types of veins are prominent for both types. Prehnite-pumpellyite and quartz-filled
veins are found in the mafic rock-clast rich unit whereas a network of multi-directional calcite-filled
fractures are present in some felsic rock fragments. The examination of a Triassic sandstone sample
of the Fukumoto Formation under optical microscope does not reveal any evidence of hydraulic
fracturing. This provides a possible constraint for the timing of veins formation in Tonoshiki breccia.
The development of veins was triggered by fluid overpressure that possibly occurred during the last
evolutional stage of Maizuru back-arc basin represented by the collision with the eastern margin of
the East Asian continent, which marks the present Maizuru terrane. The Permo-Triassic transition
in Maizuru-back-arc basin is characterized by the deposition of Tonoshiki breccia during two pulses
of tectonic activity and is accompanied by hydraulic fractures affecting the breccia. Hydraulic
fracturing might represent the tectonic signature related to the closure of the basin.

Keywords: Basin closure, Hydraulic fracturing, Late Permian, Maizuru back-arc basin, Tonoshiki breccia.

*Corresponding author: ngombilarissa@hiroshima-u.ac.jp

@Japan Association of Mineralogical Sciences. -S3-03 -



S3-04

gﬁ%ﬁ”s&ﬂf%) %M%“Eﬁﬂﬁﬁ tjdﬁﬂb

— AR B ARSI R 22021 FF L -

DEGIBTE

IR (IR R R)
Mixing process of oceanic crust of BAB spectrum and

continental crust in the Maizuru belt, SW Japan
Yasutaka Hayasaka* (Hiroshima Univ.)
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Age variation of granitoids of Tsuwano Complex, SW Japan
Kosuke Kimura* (KOSEN, Kure College), Yasutaka Hayasaka, Tomoyuki Shibata, Kaushik Das

(Hiroshima Univ.), and Kenta Kawaguchi (Jeonbuk National Univ.)
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The tectonic evolution of the Northeast Asia including Korea
and Japan from Permian to Cretaceous

Chang Whan Oh (Dept. of Earth and Environmental Sciences, Jeonbuk National
University, Jeonju, Republic of Korea)

The Permo-Triassic collision between the North and South China Cratons (NCC and SCC)
occurred in the Korean Peninsula (KP). The tectonic model in which the collision was
considered to occur along the Hongseong-Odesan collision belt in the Gyeonggi Massif
(GM), is most suitable one because it can explain most recent new geological findings and
Korea-China correlation. During the collision, the subduction began along the south
margin of the SCC. Another Permo-Triassic collision between the NCC and Khangka Block
occurred along the Dumangang belt in the northeast KP. Whereas the subduction zone
was maintained in the east coast of the northern KP, forming the Paleozoic-Triassic
subduction complex which is now the Paleozoic subduction complex in the southwest
Japan. During the Permo-Triassic time, the collision and post collision related igneous
activities occurred in the northern GM, Nangrim Massif and Kwanmo Massif, whereas the
subduction related igneous activities occurred along the southern margin of the KP. During
Jurassic before 190 Ma, the subduction related igneous activities occurred in the southern
and eastern margins of the KP and the Hida and Oki belts in Japan. After 190-180 Ma, the
subduction related igneous activities stopped in Japan and the southeastern and eastern
margins of the KP, representing movement of arc front towards west and northwest with
decreasing subduction angle. During 180~150 Ma, the igneous activities occurred
regionally in the northeast China and inner part of the Korean Peninsula, representing a
flat subduction under the Northeast Asia which continued until 145 Ma. After 145 Ma, the
Cretaceous igneous activities moved southeastwards from Beijing through Sandong and
Liaoning areas to KP until 80 Ma. The Cretaceous igneous activities occurred due to the
mantle uplift caused by slab roll-back. The southeastwards movement occurred due to the
movement of location where mantle uplift with destruction of flat subducted oceanic slab.
On the other hand, the subduction related Cretaceous igneous activities occurred from
128 Ma in Japan, which is not coincide with a southeastwards trend of decreasing age of
the Cretaceous igneous activities. These data indicate that the subducted slab below Japan
was disconnected from that under the KP at 128 Na due to extension tectonic regime in
the Northeast Asia and then began to subduct separately under Japan. The extensional
regime was stopped at 80 Ma with stopping of mantle upwelling related igneous activities
in the KP and was changed into compressional regime with subduction related igneous
activities occurred along the southern margin of the KP and in Japan.

Key words; Permo-Triassic collision, Jurassic flat subduction, Cretaceous slab roll-back, Northeast
Asia
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