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. Title
Mantle dynamics and tectonic evolutions of Zealandia-Antarctic domain

II. Purpose and Necessity of R&D

(O Demarcating the Zealandia-Antarctic mantle domain and investigating the
mantle heterogeneity and geodynamic process of the Zealandia-Antarctic mantle

O Finding out the cause of Polar 3 magnetic anomaly and the development and
evolution of West Antarctic Rift System in the Victoria Basin and Northern
Basin

O Understanding the assembly and evolution history of Victoria Land and
characteristics of asteroidal materials through the JangBogo Station-based
investigations on rock, volcano, and meteorite of Antarctic continent

. Research Contents
O Velocity structure of shallow crust and upper mantle

- Performing geophysical surveys for mid-ocean ridges and marine volcanoes

- Deploying land-based seismic and ocean bottom seismographs (OBSs)

- Building DB for continuous seismic data and analyzing data

O Characteristics of Antarctic mantle and record of volcanic activities

- Analyzing chemical properties of volcanic rock in Zealandia-Antarctic region

- Understanding volcanic stratigraphy in order to reconstruct magma genesis,
and eruption mechanism and history of Cenozoic volcanoes

- Acquiring volcanic rock samples

- Unravelling inter-mineral isotopic fractionation and diffusion modelling of
asteroid

O Tectonic evolution of the northern Victoria Land

- Developing tectonic reconstruction modeling of the Zealandia-Antarctic region
usnig marine magnetic data

- Establishing deformation history of lithospheric mantle

- Unravelling metamorphic conditions and its time constraint of terrane
boundaries of northern Victoria Land

- Revealing the formation and evolution history of the Antarctic continent



IV. R&D Results
QO Velocity structure of shallow crust and upper mantle
- Production of seafloor bathymetric and geomagnetic maps for the eastern and
western sections of the Zealandia-Antarctic mantle domain
- Reconstruction of tectonic plate motions for the northern Ross Sea and the
western Pacific-Antarctic Ridge
- Establishment of data DB on land/seafloor earthquake observation network
and development of model for the origin and evolution of Polar 3 anomaly
- Production of shallow/deep seismic cross-section profiles for the Victoria Land
Basin in the western Ross Sea
- Seismic velocity modeling for the new tectonic structures in the Ross Sea
O Characteristics of Antarctic mantle and record of volcanic activities
- Collection of rock and geochemical data from the Antarctic ridge system and
Polar 3 region
- Study on origin of Cenozoic volcanic rocks and reconstruction of volcanic
eruption history
- Characteristics of surface materials of the moon and asteroids through a
study on the meteorites from the Antarctica
(O Tectonic evolution of the northern Victoria Land
- Establishment of a model for the origin and evolution of the
Zealandia-Antarctic mantle
- Identification of metasomatism characteristics of lithospheric mantle and crust,
and study on deformation records by major geological events
- Study on the geological history of the bedrock in the Victoria Land and the
evolution of the Pacific subduction zone

V. Application Plans of R&D Results
(O Velocity structure of shallow crust and upper mantle
- Bathymetry, gravity and marine magnetic map on the eastern and western boundaries
of the Zealandia-Antarctic mantle domain
- Constructing an automatic analysis system of local earthquake
- Providing input data for modeling the effect of heat distribution in the upper mantle
on ice sheet behavior
(O Characteristics of Antarctic mantle and record of volcanic activities
- Geochemical data of volcanic, gabbroic and mantle rocks
- Reconstruction of Cenozoic volcanic genesis eruption/genesis in Victoria Land
- Understanding of lunar and asteroidal materials
(O Tectonic evolution of the northern Victoria Land
- Origin and evolution model of the Zealandia-Antarctic mantle
- Deformation and metasomatism evolution of lithospheric mantle
- Basement rock geology in Victoria Land and subduction process of the Paleo-Pacific
plate
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Geophysics, Australia, 1987)

e Studies of the Geological and Mineral Resources of the Southern Antarctic
Peninsula and Eastern Ellsworth Land, Antarctica (United States Geological
Survey, 1988)

e The Undiscovered Oil and Gas of Antarctica (United States Geological
Survey, 1991)

e Explanatory Notes for the Mineral-Resources Map of the Circum-Pacific
Region Antarctic Sheet (United States Geological Survey, 1998)

e GIS Representation of Coal-Bearing Areas in Antarctica (United States
Geological Survey, 2016)
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hydrothermal alteration, and implications for the Gondwana Pacific margin

(Italy, Gondwana Research, 2011)
e % (prismatine): A treasure trove of mineral discovered in the Larsmann

Hills (Australia, Australian Antarctic Magazine, 2007)
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Table 1-1 A list of main research fields of new Chinese station on the Victoria Land, Antarctica

ENVIRONMENTAL EVALUATION

Subject Content Equipment Region Significance Honw to connect with studies of other stations
ysical [Observation of potyaya [The rescarch vessel [Terra Nova Bay [Tbe Tera Nova Bay Polyaya T [Most previous research of polyaya was based on
Proposed Construction and Operation | © lOceanography o kmoorings, etc. . umsmmﬁg;mﬁﬂm‘ is —m:‘:mngdmmﬁm?r;:o’bsen-mmsm
of a New Chinese Research Station | bin important source of the Antarctic Bottom _(summer. As a supplement, moorings will be
Victoria Land , Antarctica Water. Additionally, the polynya has essential [deployed in the polynya by Chinese expeditions to
> fafluences on the local ocean-atmosphere  (collect hydrographic data in winter to deepen the
5 ystem in this processes in polynya and their
DRAFT COMPREHENSIVE | > begion kontributions to modification of shelf wter.
o

jon between glacier |The research vessel [Drygalski |Aithough the Drygalski Glacier Tongue has _[Measurements will be conducted in the ocean area

Rongue and ocean ICTDLADCP.  [Glacier Tongve |peen monitored and studied for decades, the _fsurrounding the Drygalski Glacier Tongue. These
urbulence profiler, fnd its fateraction between the glacier tongue and its |data, 2s a supplement of remote sensing data, will
fetc sea furrounding sea waters are still limited. foe used to analyze the stability of the ice tongue

caters fand interactions befween the ice tongue and the

fsurrounding ocean, sea ice and icebergs.

[Observation in the outflow [The research vessel [The northwest _[The major circulation in the Ross Seaisa  [A comprehensive observation and study have been

fegion of Ross Sea CTDLADCP.  khelfregion. [lockwise gyre, the Ross Gyre. The ocean  [conducted on the shelf slope exchange in the Ross
moorings, efc.  fncluding the  rea near the new Chinese Stationisthe  [Sea receatly (Gordon ef ., 2009). The
[Terra Nova Bay, butflow region of the Ross Sea. The surface ~foceanographic survey on the shelf is silllimited.
vealski the region of Temra Nova Bay is

Nordensijold  prevalent northward (Commodari and Pierini.
[Basin, Crary ~ [1999; Flocco ef al,, 2003). However, the
[Bank and irculation pattems in the deeper layer and
fawson Bank. femote region are more complex. Studying
fhe circulation in this region will help further
handerstanding of the contributions of the

sic Bosio Woater Goced io the Rocs

[Geology T) Accrenonaey orogeaess of troadoand [Northern [The research program willreveal the Vith the support of Italian and German stations,
eific margin of Gondwana. (2) 2 Victoria Land  ftructural style of Paleozoic Pacific margin of|
frustal and tithospberic structures] [with an area of |Gondwana and mechanism of subduction and
Je Pacific margin of Gondwana 1100 x 500 km® fexbumation of oceanic-type
) Comparative study of Jutrahigh-pressure metamorphic rocks, and
cretion-type and collision-type provide information for the tectonic model of
high-pr fhe oceanic subduction zone.
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33. How did marine-based Antarctic ice sheets change during previous inter—glacial
periods? 36. Do variations in geothermal heat flux in Antarctica provide a diagnostic
signature of sub-ice geology? 37. What is the crust and mantle structure of
Antarctica and the Southern Ocean, and how do they affect surface motions due to
glacial isostatic adjustment? o2 EF3alte] AlA ZF=ro] H AFAo A APH o
AFE FdL AS A¢HE [Kennicutt 1T et al., 2014]
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scolv

File Edit View Settings Help
A
Preferred | Current | Location | Magnitudes | Event | Events
2020-10-02 17:12:59 oT(UTC) AM MType Phases RMS Lat Lon Depth Stat. Agency Region D ccloc-config
40d and 10h ago b 2020-10-022 : 4 93.165 63.39815 56.9964W 5.000km P KOPRI Antarctic Peninsula kopnz(]zotquh :
M36 b 2020-10-02 2 = o 4 77824 6339815 56.9964W 5.000km P KOPRI Antarctic Peninsula kopri2020tkjoe 5
b 2020-10-022 a8 M 4 2292 4845135 56.5311W  5000km A KOPRI South Atlantic Ocean kopri2020tkjlb :
South Shetland Isl= b 20201002 2: ¥ - - 4 166.602 62.2373S 58.6627W 5000km P KOPRI south shetland Islands kopri2020tkixx >
Depth 5.000 km b 2020102233330 45 M 7 10352 6273095 59.6518W  5.000km A KOPRI South Shetland Islands Kopri2020tkisi :
oy ——— b 202010022333:12 - - 5 58208 6339815 56.9964W 5.000km P+  KOPRI Antarctic Peninsula kopri2020tkiud 5
» 2020-1002233126 46 M 5 19.394 64.68725 54.1870W  5.000km A KOPRI Atlantic Ocean i i :
b 2020-10022330:35 - 4 32134 6339815 569964W 5.000km P Antarctic Peninsula kopri2020tkirw 5
b 2020002232621 - - 4 142.566 5395365 68.2668W 5.000km P KOPRI Tierra Del Fuego kopri2020tkiog :
b 2020-100223:10:14 - 4 100.186 6339815 56.9964W  5.000km P KOPRI Antarctic Peninsula 5
b 2020002230834 - - 4 64.297 6339815 56.9964W 5.000km P+  KOPRI Antarctic Peninsula :
b 2020-10-02 2 = o 5 185723 5395365 68.2668W 5.000km P KOPRI Tierra Del Fuego 5
b 2020-10-02 2. a3 M 4 6315 65.45655 85.6386W 5.000km A KOPRI Southern Pacific Ocean :
b 2020-10-022: = o 4 133.511 6339815 56.9964W  5.000km P KOPRI Antarctic Peninsula 5
3 - 4 43486 6339815 56.9964W  5.000km P Antarctic Peninsula :
3 o o 4 96.865 5395365 68.2668W 5.000km P KOPRI Tierra Del Fuego 5
3 - 4 158.356 53.95365 68.2668W 5.000km P KOPRI Tierra Del Fuego :
3 a0 M 4 5784 6133295 64.2525W 5.000km A KOPRI Drake Passage 5
3 0 - - 4 11661 6222315 57.1908W  5.000km A KOPRI South Shetland Islands :
b 2020100217:5135 - - 4 146.962 6339815 56.9964W  5.000km P KOPRI Antarctic Peninsula 5
b 2020-100217:3403 - - 4 97.356 5395365 68.2668W 5.000km P KOPRI Tierra Del Fuego :
L) b 20201002173252 - - 4 7210 57.62425 73.2145W  5.000km A KOPRI Southern Pacific Ocean 5
ML 370) b 202010021 3 - - 4 125110 63.39815 56.9964W  5.000km P KOPRI Antarctic Peninsula -
Ms(BB)  3.4(3) b 2020-100217:1401 - - 4 33383 63.39815 56.9964W 5.000km P Antarctic Peninsula kopri2020tjwgy =
Mw(mb) - = o 5 6111845 59.4111 W A South Shetland Islands kopri2020tjwrz
mm o b origins
= b 2020-10-02 1 - 4 73860 6339815 56.9964W 5.000km P KOPRI Antarctic Peninsula kopri2020tjuph :
phases: 5 b 2020-10-02 1 = o 4 80.435 6339815 56.9964W 5.000km P+  KOPRI Antarctic Peninsula Kopri2020tjvoj 5
PR 8 b 2020-10-02 1 a3 M 4 4136 67.72365 55.4226W  5.000km A KOPRI Atlantic Ocean 12020 :
b 2020-10-02 1 - o 4 45.692 6339815 56.9964W  5.000km P+  KOPRI Antarctic Peninsula kopri2020tjukk 5
EventiD:  kopri2020t || | b 2020-10-02 16:15: o a7 m 4 2080 5997145 69.8708W 5.000km A KOPRI Drake Passage Kopri2020tjuix :
Agency ID: KOPRI b 2020100215382 - - 4 53786 6339815 56.9964W 5.000km P Antarctic Peninsula kopri2020tjtdb 5
! iy b 20201002 153257 - - 4 81443 6339815 56.9964W 5.000km P KOPRI Antarctic Peninsula kopri2020tjsyd :
b 20201002 15:18:25 - 4 47616 6339815 56.9964W  5.000km P Antarctic Peninsula kopri2020tjslq 5
b 2020-10-02 15:00: CARE 4 100.557 6339815 56.9964W  5.000km P KOPRI Antarctic Peninsula kopri2020tjrwe :
3 .- 4 106.344 6339815 56.9964W  5.000km P+  KOPRI Antarctic Peninsula kopri2020tjrtm 5
3 - 4 13.454 3152955 2.5599E 5.000km A KOPRI South Atlantic Ocean kopri2020tjrlw :
3 o o 4 79.656 6339815 56.9964W 5.000km P KOPRI Antarctic Peninsula kopri2020tjrgd 5
3 - 4 36226 6339815 56.9964W 5.000km P+  KOPRI Antarctic Peninsula kopri2020tjreq :
3 o o 4 51735 63.39815 56.9964W 5.000km P Antarctic Peninsula Kopri2020tjrcy 5
3 - 5 132.271 6339815 56.9964W  5.000km P KOPRI Antarctic Peninsula kopri2020tjq... :
3 = o 4 119.974 622373 58.6627W  5.000km P KOPRI South Shetland Islands kopri2020tjqln 5
3 a5 M 4 8491 6035645 70.3117W 5000km A KOPRI Drake Passage kopri2020tjqkk :
3 = o 4 46288 6223735 58.6627W  5.000km P South Shetland Islands Kopri2020tjajj 5
3 s - - 4 169.686 53.95365 68.266BW 5.000km P KOPRI Tierra Del Fuego kopri2020tjpcp :
b 2020102133439 - - 4 9.538 60.8790S 79.8646W 5.000km A KOPRI Southern Pacific Ocean kopri2020tjpaq 5
b 2020100213344 - - 4 7875 6057255 514872W  5.000km A KOPRI Scotia Sea kopri2020tjpah :
b 202010021328:59 - - 4 89.457 6339815 56.9964W 5.000km P KOPRI Antarctic Peninsula kopri2020tjovu - =
Last days: From: [2020/11/12 02:05:45_[2] To: [2020/11/12 02:05:45 |2
Hide other/fake events [ Show only own events [ Show only latest/preferred origin per agency
6 [ Hide events outside region
Anew origin arrived at 2020-11-12 11:05:59 (localtime) [
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19 53. AR #AZ=42] Power spectrum Density Function (PDF). X3 7]A] 2] X #Z24(a),
W stk KPO1 (b), KPO6 (d), Hlolrl= Wst A z#Z4 KDGO1 (0
A A A e BA
715l 3 A AxIA L] AEAIAzAN AA A 9y A
A Azl 2 A9 e 3 (Rayleigh wave)d] ¢4 A4l
el BaAE V1w A AA A s IR Ay AL
AA BEE AQAEE ARRHEE-DH B PFOE A4 47 A AN
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Station KO02/

D-L mean, error, data included, unique events:
289.85,9.23, 46, 22

D-L CClevel: 0.800000

DLOPy results

Angle [ )

Red: 40 mHz; Pink: 35 mHz; Orange: 30 mHz;
Green : 25 mHz; Light green: 20 mHz;
Blue: 15 mHz; Sky blue: 10 mHz;

Station KO03/

D-L mean, error, data included, unique events:
287.27,5.79,74, 27

D-L CC level: 0.800000

DLOPy results

Angle ()

a9 54 AW ADBZ2 KO02$HSF KO03(okeh)e] +HAE AL 913k
AHEE ARG HAAED. AxolA o] Mz vk oA AHEE A
AL AAE v, HF AAdes 59 =x=E xF(Cross-Correlation level)e]
0.8 ool ol BFo=2 Yetils.

=24 KO02¢} KO032] 3 AR H1Z AA &
T oS ¥ o s yehd At

--. et
Error Data

Mean level
_---_

KOO03 287.27 5.79
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T 54 7RG FndE 7155

21 3PEHR ASHe 2
O F-FAW UG Feks AR19-04Z HE)F ol g FUk AR IS
O HA-FAT YA Fehat ATl S Ao ey
Si02 Ti02 Al203  [FeO MnO MgO Ca0 Na20 K20 P205 TOTAL

KRR5-RCO1 50.65 1.11 15.96 8.58 0.15 841 12.27 2.52 0.10 0.1 100.14
KRR5-RC02 51.31 141 14.81 9.93 0.18 7.24 11.21 2.87 0.01 0.11 9941
KRR5-RCO3 51.29 1.39 15.64 8.59 0.15 7.75 11.10 2.90 0.13 0.15 99.37
KRR5-RC04 51.86 1.38 1547 8.67 0.15 7.53 11.60 2.85 0.13 0.14 100.08
KRR5-RCO5 51.67 1.63 14.48 10.56 0.19 6.70 11.29 2.88 0.16 0.18 100.09
KRR5-RCO6 51.28 1.32 15.01 9.66 0.17 745 12.06 272 0.16 0.14 100.27

[(E2] =

0 Zx A

GA-add stdd Sk i

P>
M
1
N
b

16
M KRR5-RCO1
i KRR5-RCO2
14 Phonolite g
B KRR5-RCD4
B KRR5-RCO5
121 Tephri- I KRR5-RC06
Foidite phonolite Trachyte
(=]
s
= A0 Phono- ]
Q Tephrite Trachydacite
x . Rhyolite
+ 87 Trachy-andesite
Q\. Tephrite Basaltic
g 6 trachyandesit
Trachybasalt
4 ] |basanite
% Basaltic . i
2 Basalt " i Andesite Dacite
Picro
-basalt
0 . . . . . .
40 45 50 55 60 65 70 75 80
Si0o,wt%
09 55 S-RAU SN Fehsnol AR B WE 94 TR
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KRER6-RCO1 KRR6-RCO2 KRER6-RCO3 KRR6-RCO4

KRR6-RCO5

29 56 S-wA A )
9 6o HAE AR

| £5E TAE, vHFYL, s99A(Sr-Nd-Ph-Hf) A5 85
A s Al e FubeR(431482 ka) T &) 29T A (745466
2(Sr-Nd-Pb-Hf) #8 3=

spakel i FAE vFdh FYHU2(Sr-Nd-Phb-Hf) A5 35
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[ Phase1 ‘i
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= '
= O
4T group1 Ggrou%‘&z 8 7
trachyte trachyte
0 1
0 1 2
Rb/Sr
a9 57, HHE AHAE HIV] EF HzZg vFda
Z4. BEZA7) o wet EAAR] AFEE RG-S BRoE

Azkel wet hank =4 218
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Rock/Pyrolite Mantle

1000

McDon.+Sun 1995

100

10

~£+- Trachyte (Phase 1)
—y= Trachyte (Phase 2)
—&— Trachyte (Phase 3)

Cs Ba U Ta La Pb Sr

Rb Th No K Ce Pr P zZr Eu T Y Lu
Nd Sm Gd Dy Yb

9 58 HWHE AN ZHUR mEds =24 EEAV
el wet ERZQ AFEstedS Hos
O- 51 30 I I I I I I I I I
— Ross seafloor (@ Trachyte (aphyric) —
basalts (@ Trachyte (porphyritic)
— O Intermediate (mugearite-benmoreite) | |
(@ Hawaiite
| (O MMVF(Mt. Melbourne volcanic field) _
(O The Pleiades & NVL
0.5129 =
E NW Ross Sea basalts
< I (Hallet Violcanic Province I
< | and Adare Trough) _
—
-o — —
Z
2 L O |
0.5128 |- © 5 -
Zealandia O
— HIMU-like O ]
| basalts |
O
- O O ]
0.5127 | ] | | ] | | ] ] |
0.702 0.704 0.706 0.708
87 86
Sr/ - Sr
a9 59. gERSAIY AW E, Sdotdl 2~ 34kERe Sr-Nd 54
Y4 4. closed circle: ZlERSIE 2HAF. S ERFSIE 2HSY
7ol Sr s9¥4 Aol A ER ZH ot~ MY RETG ¥ 2
HE A 2AAHAE HAFE
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15.75 1T T 17T 17T T T T T1

Zealandia
HIMU-like
basalts

15.70 -

15.65 5

1 5 60 B Ross seafloor

— basalts

207Pb/204pb
I

B Q
15.55 — 1
18 19 20 21
206 204
Pb/ Pb
41 T T I I I T T
[~ |@ Trachyte (aphyric) —
|@ Trachyte (porphyritic)
[ |O Intermediate (mugearite-benmoreite) —
@ Hawaiit
~ O MaM\jF(iM, Meloourne volcanic field) HIMU—
(OThe Pleiades & NVL
o 40 - -
o | _
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~ - HIMU-ike — —
& | basalts |
§ | NW Ross Sea _
basalts
39 - EMI O .
| O Ross Island _
O
- Ross seafloor —
basalts
B MORB ]
38 | L | | | | |
17.5 18.5 19.5 20.5 21.5
206 204
Pb/ Pb

- B A% #4< &3 Shield Nunataks 74338t +8 ¢ (lithofacies) 2 & 1071 =
Qa
[}

e 4
=i
W~
=

blocky-jointed lava flows, pillow lava, agglutinated lava flows, uncofined
lava lobe), &l A 4d g4t &3] /8-3] ¢ 270 (massvie hyaloclastitle lapilli tuff,

stratified hyaloclastite lapilli tuff), 3t4He-§-3] /831 371 (massive lapilli tuff/tuff,
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cross-stratified lapilli tuff/tuff, stratified lapilli tuff/tuff), Y= 17§ (dike-like

bodies)Z

o

- Shield Nunatak 39719 sabitst R4S F3] FdE Ao= 324
e Stage 1) 42 FAHo= 3t &
Alolgl Adefoll A B F LA SAdEE T HA FAlo] FolAHA T FA
&= —Er

Sholl A FEA Rl AAY st

e Stage 2) Zurz9l
e Stage 3) tj7]|s}lol 4

TT7l-vtanty stgds o

-
>
Mo
b
0
R
il
i
)
r o
ot
£
M
e
o
=
=
fu
T
0%

tl
ofN
kit

Sulbaqueoud layifobe o aE s e Tampiei

Subdacuskring hyaledwlf

Subagrial
I Spatterisconadeposi Il Tu®
Subaquesus

B Tuf (hyaboctastng) I Lava lobedspillows:

a9 6l A=EFuUEe okiFe F 39AlY] SEHE FEE. Unit I I 2 54

o e HAdeolE o9& zte FAAde] BALA; Unit 20 28 Fejo] &<
Fob Fred e s Unit 3: 824 lava spatter, #4 & 3749 3¢

O 3akers A A=A PAr/YAr A0)
&

el A 5 FAEE 9 eH(NM Institute of Mining and Technology, NMT) el &=
el Al = &) A ZAFE(NM Bureau of Geology)9 <t =3 <354 (NM Geochronology

Research Laboratory, NMGRL)e| AX]€ A&FEA7|E T3l dA7HA] F 2971 A5
&l ©]% (duplicate) A1 =28 X3 F 337 YArMAr ALY 24 A0E A5
ZaAel st A AT Bk w9 A2 At(<0.01 Ma)FH °F 30 Ma¢l
gete tha odld A7bA] thFe Al RETF Ak

B FeAY =W A71(82021)9F Whe 9(82042) Wl AFEA 2 HE] 29-31 Mad]
Adite g5se. ol 23 FEANA F5E HAxo Al SAHF R, ofF T
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ol YA & Y B E At ZFMVP)ell FohA] ki vy

o
AA7EA] ez whol] mEd WL A5 MVG)e 7HE ediE Adie ¢F 15
Maz 4384 Q. 28 2 A48 F3] vuAlo]lH FuyE(Navigator Nunatak)2]

B2 AW ATerd §9FA 20 Mas) Avlghe A5 o2 B3l MVPY a4t

ot 7 =A Ss A AT w, v AlelH
FUEe] shaberRol B3 oA AR dAdighe MIGSH MVP7E M= dE)e] Aol
olydl, 50 Ma o]dFH AHA S NG 3t dFe V5 ARG
W= ¢ % (Berlin Dome)¥ off (Eldridge Bluff) % 3~ % Yl(Cosmonaut) &}
o] A FENFE 5% 3-4 Maol JF% dd, 2ek9-d A= (Browning Pass)
A(FA el Ak R AbxpEhol A AbEsts sHR RN H F53% 0.75-0.62 Ma
Adh, WIEAl AF F-Foll A P53

o} YRR 2021-2022W = S
YAbE Ea S Brb 1B e

i)

e
Iy

>XE [l
av)

Ak EekA o] A A& (Esser & Kyle, 2002)E 4 1eldd o, o vk~ vu|(Evans

Néveé) sa(Zdelofulz 1) WH A2 7Hd FH ol sit Fo] 7MAdE X &
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Preferred Age Isochron Age Integrated Age
Age Age Age

Sample # Group Location Phase Analysis n % Ar MSWD K/Ca +2g (Ma) g “ArFAr 120 (Ma) +20 n KiCa (Ma) +20
82021% Vulean Hills  Vulcan Hills am Plateau 6 370 28 44 10 2912 007 2961 0.7 29.04 011 10 74 30.22 0.06
82042" Vulcan Hills  Vulcan Hills Plag ldeogram 8 530,60 0.11
J14111202 MOVE Northern crater gm Plateau 3 545 61 02 01 717 010 2957 09 649 020 14 02 7.45 0.03
J14111203 MOVE. Northern flank am Plateau 9 44.4 62 01 00 7.21 0048 2867 0.7 782 006 14 02 7.35 0.01
J14111204-2 MOVE Narthern flank am Plateau 9 393 107 0.1 00 6.92 005 2996 0.9 6.70 0.03 14 02 7.14 0.01
J14120505 MPVE Malta Plateau gm Plateau 4 57.8 38 27 13 7.60 001 2980 1.4 758 001 12 14 766 0.01
J14120506 MPVE Malta Plateau am Plateau 10 89.3 81 11.9 59 6.52 001 2946 0.7 6.52 0.01 13 9d 6.46 0.00
J14120506°  MPVE Malta Plateau Fsp Plateau 9 92.4 09 54 13 6.50 0.00 2046 1.4 650 0.00 13 486 6.47 0.00
J14111305 MMVE. Burns Glacier gm Isochron 12.88 0.01 2914 05 12.88 0.01 13 04 12.66 0.01
J14111308 MMVE Burns Glacier gm Plateau T 687 1007 08 02 12.67 013 2951 1.9 1261 0.02 13 05 12.54 0.01
J14111308 MMVE Harrow Peaks gm Plateau T 573 83 03 041 071 001 3014 05 071 001 11 03 0.80 0.00
J14111309 MMVE Harrow Peaks gm Plateau 4 1000 1.3 05 03 0.70 0.01 2996 2.2 0.67 0.02 4 04 0.71 0.01
J14111309°  MMVE Harrow Peaks gm Plateau 8 65.7 69 04 02 066 001 2971 086 060 001 13 04 0.62 0.00
J14111310 MMVE Random Hills gm Isochron 0.58 008 2983 04 0.58 0.08 4 02 1.53 0.09
J12121806 MMVE near Wilow Nunatak gm Plateau 3 94.1 28 04 04 2.02 012 2973 0.8 161 0.20 4 03 2.05 0.07
J12121808°  MMVF near Willow Nunatak gm Plateau 3 56.3 79 04 03 211 0 2955 03 211 007 13 03 1.18 0.04
J12121505 MMVE Cape Washington gm Plateau 3 90.3 1.3 02 01 1.33 0.02 2982 1.7 1.28 0.04 4 02 1.37 0.02
J12121505°  MMVE Cape Washington gm Plateau T 435 22 01 00 1.32 002 2893 0.4 137 002 13 01 1.02 0.01
DY181107-01 MMVE Cape Washington am Plateau T 541 517 02 00 2.75 0.04 2922 0.6 279 0.01 13 02 2.87 0.01
DY181107-02 MMVE Cape Washington gm Plateau 1 71 262 03 02 2.07 0.02 2803 1.3 215001 13 02 2.00 0.00

MMVE Melbourne Summit gm Total gas -0.03 001 12 10 -0.03 0.01

MMVE Melbourne Summit gm Total gas -0.21 001 12 1.0 -0.21 0.01
M19112507  MMVE Melbourne flank cone gm Plateau 2 721 48 1.8 06 -0.01 0,02 2950 0.7 -0.02 0.00 4 19 -0.04 0.01
J13010109 MMVE Melbourne flank cone gm Plateau 2 708 90 28 01 012 007 4 31 0.06 0.02
J14111208 NLS Navigator Nunatak gm Plateau 5 68.3 1.0 07 01 20.19 012 2924 03 2027 0.22 8 03 19.70 012
K16012714  NLS Eldridge Bluff gm Plateau 2 63.3 08 00 00 463 012 2985 6.4 3.94 0.76 3 00 7.90 0.20
K16012714° NLS Eldridge Bluff am Plateau 8 20.5 46 00 00 427 020 3059 26 307 025 14 04 21.80 0.40
J14111303 NLS Eldridge Bluff gm Plateau 4 12.6 56 00 00 319 011 2980 03 389 003 11 01 9.10 050
J14111304 NLS Berlin Dome gm Plateau 10 41.3 38 02 01 322 003 3054 32 296 007 14 03 3.40 0.01
J14113001 NLS Hades Terrace am Plateau 71.2 397 02 041 3.70 0.06 2558 3.9 3.3 0.03 9 01 3.80 0.01

4
K16011502 NLS Browning Pass am Plateau 5 69.5 33 08 03 0619 0.012 2938 15 060 002 14 03 0.67 001
J14113003 NLS Browning Pass gm Plateau 3 100.0 15 02 01 075 007 2979 57 047 0.22 3 01 0.77 008
J14112701 MLS Mt. McCarthy gm Plateau 3 1000 0.8 03 02 01420025 2940 2.0 013 003 3 02 0.17 0.058

[£3] EvEgolals AW AL “ArfAr AUAY =4 Az *FHAE FAFIEENM
Tech) 24 AR, dol5 A5, § & B X 3)|4(deogram) oi[3E]

** Fsp = A4 (feldspar), Plag = AF&4d(plagioclase), gm = A<+ 44 7](groundmass)

Preferred Age

Sample # Location Phase X
Analysis n  %*Ar MSWD K/Ca 10 Age(Ma) tlo
82042 Vulcan Hills Plagioclase Plateau 3 49.0 2.0 0.05 0.0 30.29 0.06
82042 Vulcan Hills Plagioclase Plateau 5 55.6 1.0 0.03 0.0 30.30 0.09
82042 Vulcan Hills Plagioclase Plateau 5 58.8 2.4 0.10 0.0 30.23 0.05
82042 Vulcan Hills Plagioclase Plateau 5 59.9 25.6 0.05 0.0 31.92 0.25
82042 Vulcan Hills Plagioclase Plateau 3 63.1 2.8 0.06 0.0 29.86 0.04
82042 Vulcan Hills Plagioclase Plateau 3 42.3 3.7 0.05 0.0 30.21 0.08
82042 Vulcan Hills Plagioclase Plateau 3 39.2 7.0 0.04 0.0 30.85 0.16
82042 Vulcan Hills Plagioclase Plateau 3 46.2 9.1 0.05 0.0 31.17 0.15
Mean 30.60 0.11
1SD 0.67
[3#4] 83F 75 A (Vulcan Hillo<] dteiet W AFEA 9] g& X Adx
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i aroonda (CK4), Dho 015 (CK3), NWA 4964

(CK3)E #4389 dF &4 a7+ CK59 9=%4 EET 13002, EET 14007,
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A

giato] theht S WE ARG BY ZEdolEeA Yt

934 719 o) JFOE NWA 49648 AT Yulx) 7120 Ble 2ol
Q. =

THY L= At R AES FES F dsloy, A

Ba AR B 2relolEe] BEA/IA HRel AAZk: Q HLI $F4 74
HEAS L F AYE
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e

A BE 25 AR B9 ZrdolE: BE AuAe $F4 =F AvE A,
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20Ne/22Ne
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0 gﬂ& e EET 15162 CK5
HL # A Karoonda CK4
® Dho 015 CK3
B NWA 4964 CK3
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(o] = =]
en | s A vz dd | dof ag .
Ts [Ma] Ty, [Ma] [Ma]
EET 13002| CK5 10.2 286 0.06
+ 08 |+ 20 +  0.04
EET 14007| CK5 >0 23.8 0.10
+ 04 |+ 17 + 003
48 26.8 0.14 | _
A= AA 12
EET 15156 Cks | o | O L oos | B2ESY S
8.9 273 0.06
BET 15161 CKs | | T o0n
4.4 238 0.10
EET 15162 CKs | 0 |, T c03
58.3 49.4 0
K da| CK4
aroonca + 41 |+ 29 |(Observed fall)
29.9 29.2 0.09 | _
A= u=m 1=
Dhools | Ck3 | 0 | L oos | BEEEIS
13.1 10.4 0.03
NWA 4964 CK3
+ 10 |+ 07 + 024

(5] 7120 ElY] ZcgolEel 934 719 He-Ne 1#)= [Schultz and
Franke, 2004]

oA BT AEH7] gl E ol
AAM 2 B A= v T F%

2 =]
Slol R AL T2 AE A Foly AsiA e - E3FE 3 AT 1:]]7]9},4 o} 1} of] A

R A

O eHye =it AREY] AY FEERg 4

- EDS¢ WDSE & Al A}%é}oq =

Fe, Mn, Zn, Ti, Cr, Ni)<

- San Carlos olivines ©]€3% AWE 2 A2 =A% Ay} 2AHIAE LE
v g el A 10 ppm ©]st= YERE

- ¢ BEE Ao ICP-MS=E ZA3¢ ¢t dAlste] EPMA &40 2% ¢hdgh
Mg e B Jre] Ao rbs
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Crystal Configuration

Acc. Volt

Probe Current

Beam Size

Measurement Time (EDS)

Measurement Time (Type | chd)

Measurement Time (Type Il chd)

Background position
Background modeling
Matrix correction

1 2
(TAPH) (TAP)
Na Al
15kV
500nA
3um

60s (Si, Mg with EDS)

3 4

(PETL)  (LIF)

K Fe
Ca Mn
P Zn

360/180 for all elements
20 / 10 for Fe, 700/350 for Zn, 360/180 for

other elements

+2mm for all elements

Linear for Fe, Expomelements
Phi-rho-Z (PfE defalut Love-Scott)

5

(LIFH)
Ti
Cr
Ni

(6] YA MFULs BAL AT AR R 22
Ti Al Cr Mn Ni Ca Na K P Zn
Mean (n=50) 23 170 103 1057 2886 677 69 4 14 56
2SD 8 7 10 30 42 15 10 4 6 25
2SE 1 4 6 1 1 1 4
Detection Limit (20) 6 4 6 10 10 5 2 4 14
16,
ICP-MS 24, 174, 103, 1057, 2840, 625, 68, 32 54 58
(DeHoogetal.2010) 25 196 108 1085 2950 665 82 42' ’
[3%7] San Carlos olivineo| Al &A% vj&Fda gF} ICP-MSAlA d& 3 v
- kel A EREA By oz orjugE ZxglolE ) B AEE ST e

- ¥4 EET 14017(2Hy g ZEe|E)oA 2=

Fofsh 90 ¥ gabol thzsl vhehy

- W3t QA& (refractory element)?]l Ca, Ti, Al¢]

gt Fo<999 A = FeO

Z7Fstal, Fo>999l Al &= FeO9] &3 whvldst= o= e

- W3k %5\_94 ghFo] Fo>99¢l Wol o] o FeO =3t whu st o]+
A Aol ZEF H(mel) T 7F~9te] A5z go] W2 A Fo 22
Hhdets o2 Ay

- AU ow I Yi(volatile element)?! Cr, Mn, Na, P2 type II ZEE&°| t] Zo]
TR QA FeO kol whe} 2ol F7hst

_64_



wonn g wone

slA .
9000 1 @ IlA 5000
Py 5= L] -
w0 —. l . HOUD
.
7000 - ‘e . 7000
2000 o ® -
— — — -
£ Bo00 3 £ Booo %‘
| g i
=@ £ Z a +
o HODD " 0 RN o SO0 -
@ . ] @
(i} a o (]
4000 . . 4000 . R X
; o Jf et
3000 L2 000 i *
> g * *
P . ey &, CH + .
w000 * 2000 - *s s b
. . B 500 B S
e 3 Lo e ,ﬁ:ﬁ
1000 'o’% w00 1+ * MM' *
IS - *
] o [
o fa an Ha 0o 1n 100 m s Lo Bh B0 1Y o6 Br L:L8 1t 100
Fo# Fo# Fo
2000 200 2000
A .
.
1800 £ =LA 180 1800
- -
600 TEI B0
§ L4
o0 o oo
= 100 T E 12w
5 w & ) " .t
2 ¥ g ., I3 .
= 1000 | = 100 - - = oo 2
a 9 - " a
= 4 F M . 2 ‘.
000 el
B0
400
200
N .
70 100
= hos | = v A o] =1 = 2} A 0] ] =1 4] 1 H_3
1Y 66, 2] ZXeto]lE EET 140179) type I, I 258 ZEAe] vgFd4a Ca, Ti £X
8000 w000 8000
.
a0
000 oD -
000
BHOOD B0
Ton
5000 . sonn *
E £ 00 £ s
(-3 a a
=3 =3 2
a0 500 - 2000
g g . g ¥
<. < < .
L it
00 K
2000 2000 *
| >
an [, -} - P nl
..
1000 o 4000 . - " .
> "‘* * -
P .W o 0‘{6" b o M
otia¥ee Pt il .
o a 0
m 5 &n RS o - 95 ar a4 a9 1na
Fol Fo¥
44 43
.lA
a A L]
42
a2
az
P
41
z st g n
. e
E] . E ‘e d, Pt
& @ -, 4 ® & toede .t
$ 5 st
42 *
B i +, e: H o
-fl'”. - I -
- 42 " r -
5% L ahd b . *
) " .
_ a
k-3 a
w 5 50 £ 90 95 100 % 91 % 99 00
Fo# Fo#

1y 67, eyl E=etelE EET 140179 type [ I =& g4 o] vl g4 Ale] B9}
T4 Mg, Siel #A

_65_



10000

8000 2500
.lA . A o “IA
9000 1 o . .
A 7000 A . 1A
. . $
8000 2000
6000
Ll .
7000 3 . R
. RS .
E 6000 7 : ¢ W23 g £ 1500
DAL &8 S
E oo et el 0 el | B g
e s e P R s s
& 5000 .« % .0 )-é?’& o 4000 o
2 »ve o £ z
© 4000 b & 1000 +
. $ & 3000
¢ v %
%%
3000 %02
‘g.};;; 2000 b4
: $
2000 by 3 500
. %
?:‘ 1000 X3
1000 % ’\&
| )
0 0 ] 0
70 75 80 85 20 95 100 70 75 80 85 20 95 100 70
Fott Fo#t
350 70 2500
1A *IA 1A
oA ela * olIA
300 . 80
2000 *
+
250 . 50
. . .
T . T £ 1500
200 e . 40
3 . . g SR T
2 - ] M R [} * o °
§ S ~
150 30 o
= . * 1000 . . .
K
100 4 20 .
.
g
50 - 10
3|
«
X
0 % 0
1

2
8
~
3

OY 68 FEE EYel WE dudom i da

el Cr, Mn, Ni, Na, K, P¢] =

- 5k B354 (Raman spectroscopy) &2 ##2] 9] Fogoll w2 v Walo] tjdk 71&
AT AHR7E dont HEA o mFdAa Aol gt Ao FIo] = As F4

- nEYd A AJolE AZbH oz Z W F = cathodoluminescence (CL) #2418 43)3}ar
AL FEE i?%o at7] $18i A= x-ray mapping A

- uE Wishd 929 Tisk Caolld= Alst @@ 327 Wehs] molA e, Tidl
B, A W gpe] - Yol x-ray mapping @ %= Al o

- Cafl A%, vi§- s5lsA UEhed obvt S=7h wa7] wize] 7] 5]
A9 Aow ey

- Crel A, 24 FHne] oz 2 =y By FAFAAE & et
0r O
oI =]
AlZt Cr Ji, CL o A& thado] ety type I =8 iAol FHFE type I
e

_66_



AUX 15K WD1Omm SS70

0 Sind 4ie

BN
oX

1 3}

il

A

- AP Aol wel ZEgolES o] Q4o EAdE FHEA Y

2493 (Geochimica et Cosmochimica Acta®ll =% FiLslo] AALE)
- type I, I =%, 714, AOA(Amoeboid Olivine Aggregates)®] 744 E7F Fe-Mg
g g 2o E ks nddy
- Aol dWMAdS FHil &% T500 T, Aol wE W7t X W) (dT/dt = KT,
Toeaexp(-kt)) & 74 (kgk2 0.053 AF-&)
g =7

El

F

—

Fd
i)

_67_



Phase? Radius Initial Xz dr

Component Mode" Shape Vol.%"

(mode) (um) (Fe/(Mg+Fe)) (um)
Matrix 22 Ol (100) sphere 37.92 1 0.58% 0.2

01 (25) sphere 21.11 14 0.01 0.02793

Type Ichd 49

Opx (25) sphere 2111 7 0.01 0.00088
TypeIIchd 18 Ol (60)  sphere 18.61 35 profile® 0.06855
Ol (64) sphere 1.11 23 0.01 0.02793
AOA 1
Cpx (8)  sphere 0.14 1 0.01 0.00039

1) Mode of each component in primitive CO chondrites (e.g., ALHA77307). Data for matrix and
type I and IT chondrules from Grossman and Brearley (2005) and for AOAs from Davidson et al.
(2019).

2) Volume percentage of each phase in each component. For example, type I chondrules contain
olivine (25 vol.%), low-Ca pyroxene (25 vol.%), and glassy mesostasis (50 vol.%). Data for
AOAs are from Chizmadia et al. (2002). Abbreviations: Ol = olivine, Opx = low-Ca pyroxene,
Cpx = high-Ca pyroxene.

3) Volume percentage of olivine and pyroxene for our modeling, assuming that Fe-Mg
interdiffusion occurs between phases listed here.

4) Typical chemical compositions of olivine and pyroxene of type I chondrules and AOAs from
ALHA7T7307.

5) Xre of matrix olivines assuming that the number is equivalent to that of matrix of ALHA77307
(Scott and Jones, 1990).

6) Representative fayalite content profile of type II chondrule olivines from ALHA77307 (Jones
and Rubie, 1991).

=5 AOA 2 3 g
MW 5 Pa e eRoA FRR W Fe ko] ol $719)
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(d) Formation of olivine CPO by a simple cormer Mlow
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(a) 3060 Y Petag) ( Metamorphism SB]71127—1D Mylonmc paragnelss (n= 60)
490-530 Ma
127
| Youngest detrital 10+ -
B 725-690 Ma |
£ R & g
A g 1050-1300 Mal s
) 3 5 2
z'l' | g [690-725 m: §‘
H = g
&
|45|750 M| |
[c.3050 Ma
’ .
0.04 " " . o R I
1 3 5 7 2 1 13 0 500 1000 1500 2000 2500 3000
B8/ Ph Age (Ma)
metamorphic
(c) T % 7 (d zirconskdetrital zircon
SB171105-2, Migmatitic gneiss Metamorphism SB171105-2, Mlgmatltlc gnelss (n= 59)
490-530 Ma
1245 . 560 Ma
1=
\\:\(,Incdmmv of ) 5- 580600 Ma|
we 1048
51 \ 9 3.6 M: 6)| o
o (meumofphe;e)“ J =] g
| Weighted mean of _)|(Weighted mean of g
2 9P/ 24 age; by 2 age: g
> iZ‘Jﬂ*’»ZMa()I\:V) 495.7+ 2.7 Ma (n=10) kel
230
o [2s - g
h b 800950 Mal 5
N = &
Fs ez g
¢ B ,,,:_j;,:,;_f‘ 1000-1300 Ma| L27SUMa
o, 24 [c2550 Ma]
— (I C 1750 Mal c. 3030 Ma|
0.04 . d 0 = 0 1\"
1 3 5 7 9 11 13 15 0 500 1000 1500 2000 2500 3000
2381/ 206 Pl Age (Ma)

18 86. ARV ABVY #HulekFol SHRIMP #o]& U-Pb &8, (a, b) &
A HAnpeKSB171127-1D), (¢, d) &4 LA HAFK(SB171105-2)

_83_
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(a) Cryogenian b) Ediacaran (c) NVLg\  [Late Ediacaran-middle Cambrian
1150°E (ca. 670-635 Ma) ||150°E 3 (ca. 615-565 Ma) ||150°E e 'O (ca. 545-515 Ma)
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KOPRI Polar Rock Database

Rocks forming landmasses of Antarctic and Arctic
area conceal geological history of the polar areas.
This database provides basic geological information of
the polar rock samples stored in Korea Polar
Research Institute in order to faciitate sample-based
researches.
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Classification of Antarctic meteorites

Classification of the Antarctic Meteorites Proposed Date Latinde __Longinude Mass_Class Shock _Weathering _Fa Fs Wo
Elephant Moraine 15001 2015 Nov23 767153905 1S636479E 190 Ho s ow 1942033 172030 132019
‘Elephant Moraine 15002 2015 Nov23  76°13.833'S  156°34.746E 114 H4 s2 w1 182063 1612027 112032
Elephant Moraine 15003 2015 Nov 23 76°13. 156°34.728E 26 HS s3 w1 1632023 142019
Elephant Moraine 15004 2015 Nov23  76°13.759'S  156°34.726 14 LL6 s3 w1 207039 152020
Elephant Morame 15005 2015Nov 23  76°13.632'S  156°34.602E 20 H6 s1 w1 1682032  1.2x022
Elephant Moraine 15006 2015 Nov23  76°13.406'S  156°34 948'E 740  Eucrite, breccia
Recovered l)) KOREAMET
i 2015-16 Season Elephant Moraine 15007 2015 Nov23  76°14.360'S  156°29 480E 1346 CM2
Elephant Moraine 15008 2015 Nov23  76°14.424'S  156°29. 716 216 L3 s4 wi
Elephant Moraine 15009 2015Nov 23  76°14.473'S  156°28 743'E 62 H6 S3 w1
Elephant Moraine 15010 2015 Nov23  76°14.458'S  156°28. 713 22 L6 s4 wi
Elephant Moraine 15011 2015 Nov23  76°14.458'S 15628 975E 05 cM2
Elephant Moraine 15012 2015Nov23  T6°14457S  156°29.265E 26 L PE—
Elephant Moraine 15013 2015 Nov23  76°15.582'S  156°38 301'E 1204 HS s2 w1 1982013
Elephant Moraine 15014 2015 Nov23 7153785 15638 G9SE 282 EHS wi
Elephant Moraine 15015 2015 Nov 23 76°13.454'S  156°38 350E 9030 L6 S4 w1 244=041
Elephant Morame 15016 2015Nov23  76°13.434'S  156°35.170°E 820 H5 S3 w1 18.520.19
Elephant Moraine 15017 2015 Nov23  76°13492'S  156°35.125E 1070 L6 s4 w1
Changkun Park and Hwayoung Kim Elephant Moraine 15018 2015Nov23  76°13.982'S  156°28.542E 22530 L6 sS4 w1
Elephant Moraine 15019 2015Nov23  76°14.102'S  156°28.416E 9078 L6 s4 w1
Curation of Antarctic Meteorites Elephant Morame 15020 2015Nov 23  76°15.952'S  156°36.409°E 17 HS S2 w1
Elephant Moraine 15021 2015 Nov23  76°15.785'S  156°36 484 19 Hs s3 w1
Elephant Morame 15022 2015Nov 23  76°14.923'S  156°35.628'E 791 HS S4 w1
Elephant Moraine 15023 2015 Nov23  76°14.205'S  156°34 881'E 236 HS s3 w1
Elephant Morame 15024 2015Nov 23  76°13.623'S  156°35.230°E 14 H6 S4 w1
. Elephant Moraine 15025 2015 Nov23  76°13477'S  156°35 450 04 L6 s4 w3
Korea Polar Research Institute ElophantMoraine 15026 2015 Nov23 643925 1569 IE 245 L6 oW 2092015 13013
1
@EET 15084 @EET 15143 @ EET 15056(ELE)
~Petrography: The meteorite s a polymict breccia that contains fne-grained clasts and coarse-grained _Petrography: The rock contains pyroxene, Na-poor plagioclase, chromite, trolite and ilmenite. Pyroxene Petrography: Thin . . The
clasts. Fi dcl show ophitic how gabbroic texture. grains have fine-grained sizes (~0.5mm in diameter). Subophitic texture can be seen in thi teorite Other minerals troilite, metal, etite and alabandite. Metal
‘Mineral chemistry: low-Ca pyroxene, Fs35. Wo4.4£0.4, N=6, FeO/MnO mean=28.89; high-Ca Lath-shaped plagioclase grains are surounded by pyrosene. contains 0.89-0.97 w. %6 Si.
pyroxene, Fs42 8£11.6W0G 1111 (Fs31.6-45.7W03.4-7.4), N=3, FeOMnO mean=29.02; plagioclas:  -Mineral chemistry: low-Ca pyroxene, Fs62.140.55Wol 8 2, FeO/MnO mean=31.94; high-Ca -Mineral chemistry: Enstatite, Fs0.5£0.30 Wo1.2£0.07, N=13; Si in metal, 0.93£0.03wt. %, N=0

An90.4%1.850r0.52¢

pyroxene, Fs26.41.25Wo43.9+1.14, N=9, FeO/MnO mean=32.66; plagioclase, Ans8.621.42010.420.11,

vo ) w 2 .,
< with gabbroi lasts and ine-graned: Figure 23. Photo and BSE mage of the EET 15056 L chondrie. The rock s heawily weathered. Th weatherig products uch a3
Iron awids replace aimost il Fe-v metol.
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DEW 12007 (Lunar meteorite)

DEW 12007 Backscattered electron image (4 Gigapixel)

2% 93 I Feold Fuole FA
oulA. wHY FHErt THPH F22 44 VAL
(https://koreamet.kopri.re.kr/DEW12007_deepzoom#zoom=133.28169146634414&x=0.326
1563189228926&y=0.3239329419094888)
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1. 9= 59 EgolA= vfEHoYFJAANA Y nAY 22FALF S 4
- Minerals Al A (2020)
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{Ca, Mg}-O-Si 4
Si-:O-Si a0 B Estimated diffusivity EIJ
‘ ; 5 L Akqpo
— O
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rif

" Structure of type A CAl-like melts: A view from multi-nuclear NMR study
of melilite (Ca2Al2Si07-Ca2MgSi207) glasses [Chemical Geology, 2020.12.01., mrnIF:
78.3]

3. 5 FHEFeAE ¢4Hd Wes A5 R A HSEA A

- Journal of Structural Geology A A (2021)
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o Az AP, ¥rA, ©8F, Chao Qi, A38t4, o714, Katsuyoshi Michibayashi

o =1 Upper mantle seismic anisotropy beneath the Northern Transantarctic

Mountains inferred from peridotite xenoliths near Mt. Melbourne, northern Victoria

Land, Antarctica [Journal of Structural Geology, 2021.2.1., mrniF: 72.2]
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4.3. =g
o AR A3, AEA’, HEd

o =3": Magnetic constraints on off-axis seamount volcanism in the easternmost

segment of the Australian-Antarctic Ridge [Geochemistry, Geophysics, Geosystems,
2021.08.25., mrnlF: 71.4]
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53. =4
o Influence of Bottom-current-controlled Processes on the Contourite Development in
the Northwestern Ross Sea Margin, Antarctica [ oA ]

0 Bottom—current-controlled sedimentary and geomorphic processes in the northwestern

Ross Sea margin, Antarctica [263] A4 £ A5 ISPS2021, 2021.09.27.]
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o Hwang et al., (2020). Subnanosecond phase transition dynamics in laser-shocked iron.
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Qi et al., (2021). Evolution of Microstructural Properties in Sheared Iron-Rich Olivine.
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