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Low-temperature thermal history of cumulate eucrites as inferred from
tridymite polymorphs

Haruka Ono*(Univ. of Tokyo), Atsushi Takenouchi (NIPR), Takashi Mikouchi (Univ. of Tokyo),
Akira Yamaguchi (NIPR)

ZUOIZ: 22— T A MINEERAZD
MR TR ENT-EEZON TV XA
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R RIBREE NG FCEL DL ER L,
BRZ RV T 4 ~A MT400CLAFT6DD%
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HRENHDTH o7, YI80433 D HRLG R
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HENmRetERmv, Las L, BT T
A LD D 50TV D5 EIEEE X Moore
County £ ¥ Moama O F 3 IEV, T D=8,
Moore County & Moama D EIEEEE 2N 400°C
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ooz,

PLED Loz, R N T 4~A b
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£ ik : [1] Binzel R. P. and Xu S. (1993)
Science 260:186-191. [2] Miyamoto M. and
Takeda H. (1994) EPSL 122:343-349. [3] Harlow
G. E. etal. (1979) EPSL 43:173-181. [4] Lindsley
D. H. (1983) Am. Min. 68:477-493. [5] Graetsch
H. and Florke O. W. (1991) Zeit. Krist. 195:31-48.
[6] Ono H. et al. (2016) 7th NIPR Symp. Polar Sci.

Keywords: Eucrite, Silica, Thermal history, Tridymite, Low-temperature
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Petrogenesis of silica polymorphs in eucrites
R. Kanemaru* (SOKENDAI), A. Yamaguchi (NIPR), N. Imae (NIPR) and H. Nishido (OUS)
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2% X# : [1] Binzel R. P. and Xu S. 1993,
Science, 260, 5105. [2] Takeda H. and Graham A.
1991, Meteoritics, 26, 129-134. [3] Kanemaru R.
etal. 2019, 60" LPSC #2132. [4] Yamaguchi A. et
al. 2013, Earth Planet. Sci. Lett 368, 101-109. [5]
Seddio S. M. et al., 2015, Amer. Mineral, 100,
1533-1543.
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The complex shock metamorphism history recorded in the Padvarninkai

Masaaki Miyahara (Hiroshima Uni.)*, Akira Yamaguchi (NIPR), Eiji Ohtani (Tohoku Uni.)

We investigated the shock-induced melting textures and high-pressure polymorphs therein in
the eucrites Padvarninkai with FE-SEM and Raman spectroscopy. The shock-melt veins included coesite,
Ca-pyroxene and garnet-like minerals as high-pressure polymorphs. Both the progressive and retrograde
phase transitions occurred in the shock-melt veins, suggesting that the shock metamorphism recorded in

Padvarninkai is not simple.

1. [ILHIZ

HED FE A 13/ %2 Vesta DAl & RZe &
TW5[1], LU, HEDs fEA OEJR & HEk
~OREK T 1 AT L CIEEEim 2 i T
WA ([2], HED BEA DN, = —27 T4 X
VestaDEFEEHER L Wiz gdntEzxbh
T 5, Yamaguchi et al. (1993) [3]iC k&
AUX, Padvarninkai (3fx® 58\ ETEEZS AR
HAxzfdfk L Wb a—2r 74 FTHH, L)
L. Padvarninkai @2 /EHE OIE BN
INETHELIARON T I 2ol 22
T AW Tl Padvarninkai OfE 1 EIHH
ik &= ZITHERT D m A 2RISR A L
77

2. EBEUE L SZRTFIE
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B, EAEMNEFEME (FE-SEM), L—H—
T~ Uy tEE R VT,

3. MREBE

Padvarninkai OREEIRDIIA T 47 4 v
7 KA R0, 7RSI T AN A (O
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DANAFA N, ZavA ., raA54
o YU B8 (FRVT4~A4 b, ZUXR

rXZ A4 b, AYE) KON VERSEM L & F
Tz,
BAFORMYDOREAITTENLT 7 A
LTz, BREMIRICE L TV AHIKE
A DORNFNNTZ I OMRE LA AR L T2,
NERIRICERG LT b b o7, 7~ X
R ML HESL &L T O IE Ca A
(ZHRLT 5, — o/ NERIRPE S E A IR IE
DiEE -T2 FEFT7ENL T 7 2L LT
oo BEEF O BEWTT ENLT 7 2L L
TWebDb b olo, BEREMIRF O D
fHiZa—% A b, U BHT AT AFET
Hole, —EOATRIITT—Y A MR8
VNI U AT T A% BT X IR L
T e, ERVERIIR O FE o (T R A
L H—%w MREEMIDNERL L TN, EREA
RUIRH Crx, IREM S &EMTET TRl
ZTOHWDOEBRE RBETHHLONRH Y
Padvarninkai (ZEC&k & 407~ B2 A B E A3
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[1] M.C. De Sanctis et al., 2012, Science 336,
697-700. [2] A. Yamaguchi et al., 2002, Science
296, 334-336. [3] A. Yamaguchi et al., 1993,
Meteoritics 28, 462—463.
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Heating experiments of maskelynite in Zagami and EETA 79001 Martian
meteorites: Implication for their shock metamorphism

Risa Shikina*(Univ. of Tokyo), Takashi Mikouchi (Univ. of Tokyo)

BILOI6SIFEIMNE S =~ A7 U F A hiZ
1Z.Na & KIZETe AT AR ELE L (NaO:
~6.5 Wt%. KoO: ~2.5wt%). Fibsan£72
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FINZRGND[1], ~ A7 U F A Mgz &
DEDIHERERERICRERD Z ENabN
TEY ., ZOFEMBLEIIEREIKIET D
[2]. [2]i%. BRI L > TE DT~ AT
VA FEMA LD THIN, KREIT
FHEET XL —NEHE LB DZ L 5[3].
f%@@ 2R R ERURE A VO 7 T AL 2B
Tik, EBREORER L1387 DM 29 a]
BEMERN B D, AWFZETIE, B7p D EBRA R E
EREBLIZ2Oo0v vy —I v XA k (Zagami
& EETA 79001) O~ A7 U F A MInEAFEER
ATV, B AR L O FEAT & 3 A T,
JNZAEER : Zagami & EETA79001 D /)F (F9
5mm) %, COx-H, # A IRE A+ (logfO,=1W+2)
T 900°C (1. 4. 8. 12, 24, 168 Iff#) . 1000°C
(1 B5[) FXL0V800°C (24, 168 KEE) <Thn
ENL7-, HAREIOERE, SR BaMEE o8l
2L, FHEA S A2 M L7z, SRR
IZ EPMA (JEOLJXAB8900L) TH#rL. 7t
~ T EEERRADEIE EZ RO,
i e [4] oA D X 9 12, Zagami 1% 800°C,
24 e 35 & U0 168 [REfE]. 900°C T 1 IRERGINEL
U 72 FEBR CIL A i O B B 70 SEL % 7 S 7
Mo 72m3, 900°C, 4 KEF L EINEA L 723561
IIREHEIR O E R E A N R b7z, 900°C
fﬂ4%%km8ﬁﬁmﬁéntvz&)%
A NI, 1FEAEERIIEHAEORERIC
%@émt09m014ﬁWMﬁbtﬁﬂk
1000°CC 1 KRB L7z~ A7 U F 4 b,
fﬁffﬁﬁ(ﬁiaa BRIEANTORFOEINE &
2> TORBIEE S LTz, EPMA 73877 5
Na & K DN bk cZz L< 72 h ., CalZ
BATWDZ LRS- 7-, 900°C T 24 ]

L&A %, Zagami Ll H7c 0 . EETA
79001 i 800°C, 24 W§fifds L 0V 900°C, 1 HFf
B L 72 SEBR CREIC B #Edb 2~ L, 900°C T
INEL U 729~ T O RUBECHREAEIR o 5 5 BR
FANEE Sz, 1000°C T 1 BEfEmMEL 7=
<~ A2 VA MREIEREICHM S L,
800°CC 168 IFfHIMMEA L7~ A7 U F A ME
1 k77 H 0>~33% TG i b D3RR S iz,
EEL L~ A VA FOFEREREIL.
READOITL 2 OFEEE L RN D & WE
SIALTE Y, [F UINEARERE] 0O 3Rk C I 5
BDEWIZEBERRLENMENZ ERREN
T 5[2], Zagami & EETA 79001 O ffif B+ 1%
7 295+05 GPa & 39+4 GPa L #EE
ENTWDH[A]. $¥%Tﬁ@%§®%“
EETA 79001 O #EmILENE <. [2]& 1%
ﬁé@ﬁ%rbto_Mi X0 gy EER %

ZF7- EETA 79001 O 53, ~ A7 UF A K
m%mﬂéﬂtﬁ%%ﬁﬁ%%ﬁmiwﬁ
I, BREmEAEZ DT hofolod b
Ezohb, EERSEEZEL T, KRR
BEOMMBAEER T, [21L 0 & @O RS b
R Lz, Zivh. RIRE ERREER & O
B X —0DERIZLY | BREBOENIC
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%3 CHk : [1] Fritz et al. (2011) MAPS
40:1393-1411. [2] Ostertag & Stoffler (1982) Proc.
13th LPSC:A457-A463. [3] Tomeoka et al. (1999)
GCA 63:3683-3703. [4] Mikouchi et al. (2002)
MAPS 37:Suppl. A100. [5] Takenouchi et al.
(2017) MAPS 52:2491-2504.

Keywords: Shergottite, Maskelynite, Recrystallization, Residual heat
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Microstructural observations of quartz from the basement rocks of the

Chicxulub impact structure and shock pressure estimation
Riho Tani'?, Naotaka Tomioka?*, Masahiro Kayama®, Yu Chang’, Hirotsugu Nishido*, Kaushik Das',
Auriol Rae>$, Ludovic Ferriére’, Sean Gulick®, Joanna Morgan® and the IODP-ICDP Expedition 364
scientists (‘Hiroshima University, 2JJAMSTEC, 3University of Tokyo, *Okayama University of Science,
SImperial College London, ®Albert-Ludwigs-Universitit Freiburg, "Natural History Museum Vienna,
8University of Texas at Austin)

The Chicxulub impact structure, which is an only well-preserved peak-ring crater on Earth,
was drilled by the joint IODP-ICDP Expedition 364 in 2016. A continuous core was
successfully recovered from the peak ring between depths of 505.7—-1334.7 mbsf [1]. Our study
aims at evaluating a newly developed shock barometry method and to characterize shock
effects in quartz from the basement granitic rocks (747.0-1334.7 mbsf). We have determined
shock pressures recorded by each quartz grain from the basement rocks using the
cathodoluminescence (CL) spectroscopy method, knowing that a part of blue emission band is
caused by shock-induced defect centers and that its intensity drastically increases with
increasing shock pressure. Estimated shock pressures are almost constant throughout the
drilling depth in the range of 15-25 GPa. The results are in relatively good agreement with
those determined by conventional universal stage method using PDFs orientations in shocked
quartz [2].

TEM observations show that shocked quartz grains have dislocations, subgrain boundaries,
and planar deformation features (PDFs) oriented parallel to (0001), {10-11}, and {10-13}.
These PDF orientations, based on experimentally shocked single quartz grains, are typically
formed at pressures below ~20 GPa [3]. Most of the investigated PDFs are not anymore made
of amorphous silica but recrystallized quartz, associated with a high density of dislocations and
voids. The decorated PDFs form as a result of post-impact hydrothermal alteration. It is known
that hydrothermal quartz shows very weak blue CL intensity [4]. However, the presence of
hydrothermally recrystallized PDFs does not affect shock pressure determination of quartz
from the basement rocks probably due to their small volume fraction within the CL
measurement area (35 x 45 um?®). A quartz grain experienced a shock pressure of ~20 GPa,
estimated based on CL measurements, showed superlattice reflections of quartz, corresponding
to 3-fold periodicity of reflections along [121]*qe in the vicinity of PDFs. The similar
superstructure of quartz was previously reported in recovered quartz samples after
experimental compression above 21 GPa [5]. Therefore, the crystal structure is also supporting
evidence for shock pressure generation of ~20 GPa.

References: [1] Morgan et al. (2016) Science, 354, 878—882. [2] Rae et al. (2017) LPSC, 1934.pdf. [3]
Langenhorst and Deutsch (1994) Earth Planet. Sci. Lett., 125, 407—420. [4] Richter et al. (2003) Mineral.
Petrol., 79, 127-166. [5] Kingma et al. (1993) Phys. Rev. Lett. 70, 3927-3930.

Keywords: Chicxulub impact crater, drilling core samples, cathodoluminescence, quartz, TEM
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Laser-shock compression experiments of forsterite coupled with XFEL diffraction

Takuo Okuchi*?, Purevjav Narangoo!, Norimasa Ozaki?, Yusuke Seto® and Toshinori Yabuuchi*
(*Okayama Univ., 2Osaka Univ., *Kobe Univ., “JASRI)

Primitive meteorites often show features of shock metamorphism, including occurrences of dense
polymorphs of major mineral phases. By previous transmission electron microscopy studies, it was
demonstrated that olivine (a-Mg2SiO,) often had transformed into its denser polymorphs such as
wadsleyite (B-Mg2SiO,) and ringwoodite (y-Mg,SiO4), as well as a recently-discovered new structure
(e-Mg@2SiO4: Tomioka and Okuchi, Sci. Rep. 2017). The impact events that produced these polymorphs
played essential roles in the history of early solar system evolution. Here we tried to reproduce such a
dynamic transformation process starting from forsterite olivine single crystals by using very strong
laser beam and x-ray free electron laser (XFEL) beam in combination at SACLA, SPring-8, Japan.

The transformation process was analyzed with sub-nanosecond time resolution by ultrafast
single-crystal diffraction scheme using XFEL (Fig). A series of synthetic a-Mg,SiO4 single crystal
plates with 50 um in thickness were separately compressed along it’s a-axis by irradiation of strong
laser beam with 532 nm wavelength and with 4 nanosconds of pulse width, that was focused into ~200
um diameter on target. The transforming structures were analyzed at variable delay times by using
femtosecond XFEL pulse, which was focused into even smaller dimension where the strongest shock
wave was propagating.

De:f;é‘"s Ultrafast pump-probe

' (large area) exper-imer!ts of synthetic

. MPCCD Mg,Si0, single crystal
(high resolution)

Power laser 200um ¢ R )
1-2x10" W/em? XFEL 10keV

Fig. Experimental Setup

By anayzing the motion of Bragg reflection coming from hexagonal close-packed oxygen layer (200)
of a-Mg,SiO4, we firstly observed propagation of decaying elastic wave, and secondly observed
decaying plastic wave. We then discovered an ultrafast transformation process toward cubic
close-packed oxygen layer structure, which is possibly related to y-Mg,SiO.. The transformation had
completed only within few nanoseconds, which was not expected to occur during shock metamorphism
of meteorites. It can be a shear-induced fast lattice slipping proceeding without any atomic diffusion
process. We conclude that formation processes and environments of some of dense Mg.SiO4
polymorphs in heavily shocked meteorites are needed to be reconsidered to involve this fast process.
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Inclusions within olivine in Esquel pallasite

Terumi Ejima (Shinshu Univ.), Azumi Yoneyama (Shinshu Univ.), Yoshiaki Kon (AIST), Masahide
Akasaka (Shimane Univ.) and Takafumi Hirata (Univ. Tokyo)

Inclusions within olivine in an Esquel pallasite of the Main group pallasite was investigated using
electron microprobe analysis and Raman spectroscopy. Esquel pallasite consists mainly of olivine, Ni-
Fe metal, and aggregates of fine minerals. The average Fo content of olivine is 88.3. The inclusions
within olivine crystals occur as droplets, grains of irregular form and tubular form. The droplets
inclusions consist of fine Ni-Fe metal, troilite, olivine and cristobalite, or single phases of troilite, Ni-Fe
metal and stanfieldite. Irregular form inclusions are chromite or aggregates of chromite + troilite +
enstatite and/or cristobalite. The tubular inclusions consist of unidentified Ca-Cr-Si-rich phase.

NRTY A NEAFONAL A DEAEY
X BBA DOIEAERECRIEZ B ST 57
DIZHEH ST X7z, Esquel /X7 1 MNEA
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74 b, Fe-Ni 54, Z7u~A b, Ui
SLW N s ST WwW b (Buseck 1977:
Desrousseaux etal. 1997) , A58 TlL, Esquel
FEA DA B AR OOHEYHFIZ AT T
R E DI 2RO T 72 LA ML
DOIEE, Fidk, (LT 21TV, 2D
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VR I yva AT E RN 5y
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AHFFE T H V= Esquel BEA R (2.5%2.5
x0.15¢cm) 1%, EITHA DB AL I Fe-Ni
BENPBRY | FNIZ FeNi f@B IO hRr
A T4 MR ED SR DA IR R DR AR
Ete, DAL AAITHERET, BEIEAE
t~RBOE 2T 5, ¥ Fo AR 883
mol.% THh 5, DA B AAITIE, 2 um~1mm
O TR, REF, T 2 — 7 WROUEWHAT
E3 %, i MROGUAEWIX, Ni-Fe &4+ b
aA 74 N+DABAA+T YA RNTA

Keywords: Olivine, Pallasite, FE-EPMA, Raman, Esquel
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FNOEGENOLHEREIND O, b A T
A b, Ni-Fe 4%, AZ 7 4NVEA FDH
HOLORHD, FNIZ, 7a~vA bk, =
ABBEA N, VaTAN—H A NOELGED
LONRHDH, FEEOUEWIZIL, 7 a~vA
FNEMDO L DL/~ A R+ baATFA 2
ABBANETYANSITGANDES DL DR DD,
TSR EFROBAEWIL, FALEIZHE->T
RAET D, T2 —7 RO b OIFBEE R DFER
T, AR lpmx & St pm, BEMEE N T3
B CThHD, LEREESHATIELFHEONAD
ALY Ca, Cr. SiOEHEENE,

WEMIEEND AL ALRAIL, B
DOMABADEEIFIERCTH D, — 5,
Jsua~<A M, DA BAAE Fe-Ni 54D
\AFTET DRI E SRR Db D DA
SAADUEYOEMDO LD, 7avAh+h
TATA N T ARG ZA T VAT A D
AEREHER L TWD H O, TN RS,

WEWICEEND 7 a~A FOMKDE
W EEHEMORERD G | Esquel BRA IXEE D
TR DR 20 HWME TR T DA N
FERRBR LTS LR SN D,
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MFsmE* (FROR - Bedl) , TR ROR - #8bHH) , Martin Bizzarro (2~ —47"2R)

Crystallization history of unusual petrological textures
in the NWA 7203 angrite

Hideyuki Hayashi* (U. Tokyo), Takashi Mikouchi(U. Tokyo), Martin Bizzarro (U. Copenhagen)

XU T 7 TA NI K R it D AR R
Bk kB A O —F T, Tt ITH
BL ., MM ILR ICE TR D | FF S
7R A A R AT (B 40X Keil, 2012)
T 7 Z A ME NWA 1670 & NWA 7203 D41 %
SRR P AT F Uk N VAN AV SN TG (VN
7oA —ELTHIAHE N TV A (Scott+, 2011;
Hayashi+, 2018) . F& % D EDOHFFEIZIBUNT,
NWA 7203 OEEZERGEMZ O IZL, 20
BN T 7T A MERIKOHEAL AR5
ETEETHDHILE HRE L= (Hayashi+,
2018) , NWA 7203 X 2umiiiika ~9 7794
MEATHY, R P A XD KESEAT D Fr
722E A fLAR % 7 3728 (Mikouchi+, 2012) . FEL
WSS EIBFRIZB L NS> TR, 22T
ARWFFETIL, FERZR SR FINFSEI2 L0 . NWA
7203 O dbiERE OfEIR A B L LT,

B T NWA 7203 38 Fr ik 2t SR %
& Y FE-SEM THIZEL | bR 3 BT 1
FE-EPMA (JEOL, JXA-8530F) % fu /=,

FEFLNWA 7203 (T EIChr o4, [REA
K OEA O RD BT AR L um R EE DS
100 pm LA Z KRELSEAT 5, MR T, IR
BEAMEEL, 2O E 706 R OWEA )N
HOTWD, HKRETlX, BT AaLIREA
PEIECIR LR A L. EDORIZ A A DTV
%o BLA-H A VTR~ HURL S LRI I A
{ELTWD, F7o, MRIEIE~1 cm OEIRES
RC L R HRRELRR 23 B R A AL 8 2 O HLRE
iy f“7b§o’Cb\5 POV TRARRNE . B FETTED
MAP b —RHZ KD | K FED
SRR A BT TR o 72, £ 05 R, HRL
iB(Mg# 36) 1%, MKIER (Mg#=34) IZtE . D
P Mg IZE A Fe lCZ LWL Tho 72, 72
72U MR ZE XD T CL RPN T/ L

THUAZIE— B L QD AT REMEL R E TEZR LY,

BT ATTHRLER Tl Fosg.g THY . AIRLED

T F0544VCZ§)/)7"~_0 :F‘i/j'[/"ﬁﬁk%%zék *E.*J‘
DT, MR OB D XD Mg 12

A TS, ZHUE, /\/W#ﬁﬁk@%ﬂ‘%kuﬁ%uéﬁ
ThHbd, — FTHEHAIEZ, RSBz WwTiX
Mg#=0-44, FKIFS Tlx Mg#=24-50 ThH-7=,
EERARE B 2 D B #Bﬁ:{s@%@@ﬁ
I RS OO L0E Mg ICEATEY, v
TUREMDORERTHD,

AREER DI, A DI1Z 4508 My
BT A RBITE (Fosg) o 2D
DI T AL, IV S e 1T A
Fo#JD Mg IZE A TWBIEND, A kit
ZBND, ZOHTUHERZICL, JREA DK
%LTu\Zﬂ%‘%%ﬁiﬁﬁghto F77. Fog, DA HekE
fald. AN THED Mg ICEATR 6T
BV N FTESEE LR J:U@FHBTZ%E) EM
Lyote, FEIOH TR ERET, BT
E&r%f@ﬁﬁﬂ(@/\aa75>5JZEL“Cb\7io

Fam LR AREFZEDNS . NWA 7203 (2809
THY T AN RN RHENTZ, 5 FTA

W E R T T 7 IANBRIZHLIL TV
TR SR, Cr A EIVD IR A
(0.1 Wt%LA ) =2, Fo#) i K 64 SRV VA ({ﬁJz
IEX NWA 1670 D1 SFeiE fald Fogg 2MFTE) . 77
FoALIRE A ORI A 75)571‘%%555%3*2
IZRRE L CWND ERE DR 5,

zlslﬁ 5 NWA 7203 O bimfEITk o

ICEZBND, T O T AR Rt

z:\ %Hﬂ*ﬁ%rsrﬁﬁﬁ’%%{tu:o WAZ, JE BHD AL
A Mg IZE el b L, HUBE S FE dnfb L
7o AVINHER D Mg ESLELTI, Bz~
VIREREDRREMENRE 2 HND, Tz, LT
R DSBS CRIC S o 7221 E, 56
BRI AV MR L9, NWA 7203 Off
WD RSz ATREE L RSN CnND, £ D5
B PRI S HDRLE O KRR O E L,
FEOHLIZEVE SN e B 2 b5,

Keywords: NWA 7203, Angrite, Crystallization history, Xenocryst
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Reproduction of oxygen fugacity of upper atmosphere based on
artificial micrometeorites

Hiroshi Isobe* (Kumamoto Univ.)

Micrometeorites are the most abundant planetary materials accumulating to the Earth. Melted
micrometeorites can record fO, of upper atmosphere. Magnetite crystals occur in artificial
micrometeorites produced with fO, lower than FMQ buffer curve. Oxidation of micrometeorites may
be controlled by accumulated interaction with oxygen molecules in the heating path of the meteorites.

ERINCHIERICHE T HEAWE T, B
£2 0.lmm i ORI F NI KOBEET T v
7 A%FFO, TROMRIFIE, mERKZEA
IRFLC R B 80km AH3/T 2 HLMZ BRI A 52 1)
TR L, ZD%OAKRIC X > THEiINE
£ EMHENDERRLE 72 D, BUINBA R O8k %
ST OBIREE I, B DR E St
IR THEELZIT LB TND,

BUE O Bk & g KEULEER 100km £ T
I<HEHBENTRY, #ELIFEF CHKE
Fro, 165 T, BEREH 21%DIEFEH- THTe
BUE D @ g R DR oy & B IR AF L
REKEICE o TkE--TWDB EEZ BN,
& 80km Tl log(fO)1F49-5.7 & 72 5, Ky
RIZI 1T 2 HIER R KD 8 3 7 13 kk ~ 72 HUE
REVEHOWTHEmR SN TS, 20 Th, H
s B K R D W HERE Y 2 L
72 ZN B NEARL X, HIBRERBE DA E %
FEAT S 2 HEHE & 72 2 FREME MR S T
% (Tomkins et al., 2016),

AFFETIL, @IRFE O A2 Bl T
S5 EER (Isobe and Gondo, 2013) & W
TERAR EROF R A2 b LI, SOz
gL 10, MO BURICOW TG LTz,
I, SRFEARERES KOV FeS IR HAERL L 72

K 100pm O ARERL - Th D, BT
IEB L% 2 BUNIZER&EIRE DK 1600°C (2
ELEBABIND, f01%, FMQ /Xy 7 7
J—7 &N T, FRE2.5 log unit & 785 K
9, Ho/COL AT AN L o THEBRZ L IHil4E
U7z, EBRARRMIE, SEMFHICHER LR
fids K OSHB A fifbT L7,

BRREA, BALSkE kDB & V- F2BR A
L bz, f0, DEWERITEZEORL
TR LTz, F70, Bfb#GEHZ W T
AV MRS O ICE DR E Ir oo, — T,
FMQ Ny 7 7 X0 RV, i KW {0, 3%
ELIZERIZB W TH okl 123k
BT, BEERSLORBTERAIER L TV D
HDH R LT,

ARSEBRD X 5 72, H/COIRA A A% Wi
FRIZBWTIE, RIS T T Hy, CO, CO,
H,O LEARFE D, b &7 fO, D3 EH
T 5, REBRLIICBONTIT 0, DEAHIT
CO, BLVCO & HEET 2 LD T/hI Wiz
W, RELOBRLIERTHEEITEIC CO, BLW
CO T EDNRICE-THEEND EEZ
bivd, MUNBEATERIERRIZIBW T,
IRF D5y & O J2 80 2 73 8 D e 25 B
EHEL TCWD AR S 5,

Keywords: micro meteorite, oxygen fugacity, atmospheric heating, troilite, iron meteorite
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Quenched indicator of carbon-bearing process: Extraterrestrial case
Yasunori MIURA (Post Yamaguchi Univ.)

Carbon-bearing grains called as quenched indicator of extraterrestrial rocks are required process applied for the

accumulation of carbonaceous chondrites and carbon contents. The presence of quenched carbon-bearing grains

remained in the primordial extraterrestrial meteorites indicates that the seawater fluid was not related totally.

XU DI : HIER O ZE OB BB O 72\ HER S
DERFE IR KB N IE O T, NEFTORMIERE
£V RECTORMBRNEE CTH D5, AMETIX
HIERN AR <RI T & D REERM o Bk E
IR OB B HIERIMNZ DN TERT 5,

BEBIEDOBR & Z DB : HIEROPNES L 5]
VAT NEEE R Y KB TERETE S
T O (7 22)i50E L7 RKBEAER ST D,
Btk _EORWA R, BERETRE G 20
T, BACEITREPHGR L, —HEAFL T D,
HIERSNCIE, miRE AR D B T D ke
IXPRATEZE CThd 0 IR ORE - BifE L 138 D,

SMBR TORIREFWDOERME RS TO
BRI, FRMERFR TR EDERICIRTE L
TERETDHHA TR0 T, MERFL L3R5,

WERSNDKREEHD FE-SEM #BI%% :
RIRFEH WD FE-SEM (EPMA)EIZS T, HiEkS:
RMEHCBlETE (0. A, KERAE) . Z

/A=

EEFHZERICE L T D 0T, H2ERICE
REEBTERNRDIAENTFND Z & 2T,

HERARKCDOEE 2 REGHEDNOEL: I/
BRI AT, TR 7R MR TR T2

16T % DT, E DOFEAFITIEIROWEAK TR
RKITEEN 2 ER N L ERLET, KEDIA
FDEVERIZOWNTIE, # OFEHC O LR
DB TH D, [EFEo=FVERIE, Tk 72
THES 72 <BAF LTS DT, /KRS
R DWERAm TO R Y ) THIANTE 2,
HERA RIS T B RELEFR MEAKER 20
D TR D REE T A F TR A RS % &
RS, EEBINR RIKTH 5 2 L a7 T,
KROFGRR : BEENICE LR 25T DT, BT
% LAKITRFTHINC & 2 IR TR S D A8, 2l
IR SRS AT DR TE HKRETIEAR,
AMTBERRIEIR : AnEILIRFLEDH A
AL THDHDT, ZORFBEBBUENERET, K
o BrmBRITHIERNS CTEER—BRE TH D,
E L HESORBIBIEOREZHMIL. R
FEMRAC, REOEMICLERBRTH D, &
WHEERSME A IC R IR B S D RIF L TV D
DX, WEKFENEE LT o Ttz Z L 2R,
BEICHR . —IHRFL (1996) [E&H /L 77 97)
(V27" V0" =7x77-)Tokyo), 1073-1209. Miura Y.

(2017) Planet. Sci.-2050, 8101 (USA). Miura Y.
(2018) IMA-2018 (Melbourne, Australia) 2039.
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