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Byeon-Gak Choi, Chang Gun Park, Insoo Ahn and Jong Ik Lee, 2009, Classification and petrological and
geochemical characteristics of Antarctic meteorites found by 1st,2nd and 3rd KOREAMET. Journal
of the Geological Society of Korea. v. 45, no. 6, p. 593-605

ABSTRACT: Using petrological characteristics and oxygen isotopic compositions, we classified 29 Antarctic
meteorites found in blue ice fields near Thiel Mountains, West Antarctica by three Korea Expedition for Antarctic
Meteorites (KOREAMET) programs. Among them 20 meteorites are ordinary chondrites, 11 H-group and 9
L-group without LL and all of them are equilibrated having petrological type >4. Two CV3 and two CM2 chondrites
were found: both CV and CM chondrites are possibly pairs since two meteorites in each group were not only found
at very close locations but also have very similar petrological characteristics. Two CV3 chondrites, TIL 07003
and TIL 07007, have elongated chondrules, CAls, and AOIs. The CM2 chondrites, TIL 07008 and TIL 08007,
experienced heavy aqueous alteration that changed most of primary phases into low temperature secondary
minerals. One enstatite chondrite, TIL 07009 is heavily altered by terrestrial weathering. No clear chondrule texture
survived by thermal metamorphism; it contains ferroan alabandite, thus classified as EL6. TIL 07012 has
petrological and oxygen isotopic characteristics of acapulcoite-lodranite clan. The meteorite is heterogenous in
mineralogy but contains abundant plagioclase, thus assigned as acapulcoite. TIL 07014 is monomict breccia of
basaltic and gabbroic eucrites. Two pallasites, TIL 07016 and TIL 08004 are similar with Thiel Mountains pallasite

' Corresponding author: +82-2-880-7778, E-mail: bchoi@snu.ac.kr
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in texture and siderophile element compositions, thus likely they are pairs.

Key words: meteorites, classification of meteorites, chondrites, eucrite, pallasite

(Byeon-Gak Choi, Chang Gun Park and Insoo Ahn, Department of Earth Science Education, Seoul National
University, Seoul, 151-748, KOREA, Insoo Ahn and Jong Ik Lee, Korea Polar Research Institute, Incheon,
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Fig. 1. Back scattered electron images of (a) TIL 08006(H5) and (b) TIL 06004(L5). White phases are either Fe-Ni
metal or troilite and gray phases are silicates (mostly olivine, pyroxene and plagioclase). Chondrule textures are
still visible, however, fine-graind matrix minerals were recrystallized to form larger grains by thermal
metamorphism. Average chondrule size is somewhat larger in TIL 06004(b) and metal abundance is higher in TIL

08006(a) Width of each image is lcm.

A ekokek. ol EQ) TIL 07014k E3je] &7
£ 79] WA 4 glow Yo (find)ol] 717he
HER BE L Esit v Betiol gl
TIL 070163} TIL 08004= =&% FH 717k A-
U 340 anvtaehd e Fohe it
32 BcE0|EQ 2R U E3

qEH el ZEclo]E o 18 (Class)3l O-2Ez}
o], C-ZERfo|E, E-ZE o] E 5-& dntolA
F=59] 3719} 5|, CAI(Ca-Al-rich inclusion)

=
[¢)

o A fret o], S48 o Sl ol
53} 5= gltk(e.g., Weisberg et al., 2006). A=}&n|

Boz AHE BE W FY S A B B4
A4S Ak w2 g F shutoloh O-tf
18, C-Y1E, E-gage Ecalo|EL A 3}
SFRAOM T T35 2folE HolX|THe.g., Weisberg
et al., 2006), & A4 ZEto|EQ] A Iekx
4& S7SHA] 3t

321 0-ZCalo|E

O-Zo|EL ZE & 3aFo] 70 vol.% o=
ol s} C-ZEfo| 2o} 41 T g} E-2E2}
O|Ex= O-ZEZO|ELL AR ZEE S Ho|
A5k 72} jRe] H(Fe)o] B4 (Fe-Ni metal)

oL} #3HE¢l EZ Yo E(troilite, FeS)2 A&
= Aoy AR ROl Z3EA] ¢7) W&
of| o] 7Fsstth

% 29719] 24 F 207)7} O-E=gto] Eof 43t
tholE SAS FEAHA, 4, U 55 E
ZUTOIE, AP TOE o|FoA Qlon, B
A 25 ol YR EE tiFEe] A2
S RTH 1) G4 8ol haa Sol bl
w=ofaher,

O-|a18e Zo|EE=UA H, L, LLIES
2 AR, 24 252 2EEY B¢ 7], A"
4 0 F49] FeO/(MgO+FeO)H|7} A2 thami,
R2E9 Y 240 SJFAE Fio] 7Rssict H,
L, LLaEo2 7PHA AFSkE (oxidation state)7}
F7htER A9 Fagtgo| 713ttt Rubin
(2005)0]] ©J5} Fagtere] Hagke H = 188 mol.%,
L =247 mol.%, LL =294 mol.% o1, 2 &2 §
T37]+=H = 200um, L = 500um, LL = 570umo]|c}.

207119 O-Z=gho|E = 117§7F HaS| 9717}
LaFe)] &b, LLIE2 TAEA ok 28 1
& H1E<l TIL 080062} L2151 TIL 060042 &
WAREARL /42 Blagt 2ot} TIL 08006°] /&
ez FEE9 P+t 27|17t 25 2o YA
4 BB WL B AL B 4 Utk 1Y 2

T Exu AE =T



H 1,2 3& CiEel= 2SEA

11 group
L group

number of analysis

0 T T LI § T T % | L3, ! ¥ T T T T
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

fayalite contents (mol. %)

Fig. 2. Fayalite contents of olivine grains in 11 H- and
9 L-group ordinary chondrites among Thiel Mountains
meteorites found between 2006 and 2010. Note that H
and L group are well separated from each other by faya-
lite contents. There are no LL group chondrites in this
study.
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Fig. 3. Back scattered electron images of (a) TIL 08007(CM2) and (b) TIL 07007(CV3). Except a few relic olivine
grains, most of original minerals in TIL 08007 have been replaced by secondary clay minerals (a). Large chondrules,
abundant Ca-Al-rich inclusions and ameboidal olivine inclusions are typical characteristics of CV chondrites (b).
Chondrules and inclusions are elongated and oriented to the same direction in TIL 07007, implying that they have
deformed in the parent body. Widths of images are 0.5 cm (a) and 1cm (b).
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Table 1. Antarctic meteorites found by the 1st, 2nd and 3rd KOREAMET.

Name' mass (gram) group Shock Weathering fayalite contents’
(ttype) stage Grade av. stderr.

TIL 06001 193 H5 S2 W1 18.8 0.1
TIL 06002 224 L6 S3 W1 254 0.2
TIL 06003 266 L6 S3 W1 25.8 0.4
TIL 06004 280 L5 S2 W1 25.1 0.4
TIL 06005 432 H4 S2 W1 18.5 0.1
TIL 07001 1865 Hé6 S1 W1 18.3 0.3
TIL 07002 222 L5 S3 W1 24.2 0.2
TIL 07003 18 CV3 S2 W1
TIL 07004 32 Hé6 S2 W1 17.3 0.1
TIL 07005 152 H6 S2 W1 18.1 0.2
TIL 07006 370 L5 S3 W1 23.7 0.3
TIL 07007 18 CV3 S2 W1 03-64
TIL 07008 0.7 CM2
TIL 07009 109 EL6 S2 W5 0.5
TIL 07010 119 L5 S3 W1 24.1 0.2
TIL 07011 19 Hé6 S2 W1 18.1 0.2
TIL 07012 20 acapulcoite 9.8 0.1
TIL 07013 396 L5 S2 W1 24.4 0.2
TIL 07014 3666 eucrite
TIL 07015 96 H6 S1 W1 18.8 0.3
TIL 07016 3490 pallasite 12.1 0.0
TIL 08001 44 L6 S3 W1 23.9 0.1
TIL 08002 44 H5 S1 W2 18.0 0.1
TIL 08003 65 L6 S3 W1 24.2 0.1
TIL 08004 5008 pallasite
TIL 08005 511 H5 S1 W2 17.5 0.1
TIL 08006 115 HS5 S3 W2 17.8 0.1
TIL 08007 47 CM2
TIL 08008 24 Hé6 S3 W1 18.1 0.2

' TIL is the abbreviation of Thiel Mountains

2 Fayalite contents in olivine grains as averages (av.) and standard error of mean (stderr.) except unequilibrated CV3

chondrite, TIL 07007 as range.

o wtet EH- 153 EL- 152 2 A EEtHSears ef
al., 1982). TIL 07009= 29719] 24 & 73 E-&
Eepo|Eoln, 71 4lsHA S35 ot T3t Al=
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Fig. 4. Back scattered electron images of enstatite chondrite, TIL 07009. (a) Dark gray phases are mostly enstatite,
white phases are Fe-Ni metal grains. (b) Alabandite occurs with troilite. Dark gray phases along grain boundaries

are Fe-oxides that formed by terrestrial weathering.
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Table 2. Bulk oxygen isotopic compositions in %o (relative to SMOW) of the Antarctic meteorites in this study.

Class or Clan Name' group (+type) 8"0 80 A0 Institute’
TIL 06005 H4 3.84 2.73 0.74 KOPRI
TIL 06001 HS5 3.76 2.77 0.81 KOPRI
TIL 08002 HS5 3.02 2.33 0.76 KOPRI
TIL 08005 HS5 423 2.94 0.71 KOPRI
TIL 08006 HS5 437 3.11 0.81 KOPRI
TIL 07001 H6 3.72 2.66 0.70 KOPRI
TIL 07015 H6 4.11 2.83 0.66 KOPRI
TIL 07005 He6 3.82 2.59 0.58 KOPRI
TIL 07004 H6 3.48 2.35 0.52 KOPRI
ordinary chondrite TIL 07011 H6 391 2.58 0.55 KOPRI
TIL 08008 He6 3.28 247 0.74 KOPRI
TIL 07002 LS 4.57 3.40 0.99 KOPRI
TIL 06004 L5 4.66 3.55 1.12 KOPRI
TIL 07010 L5 4.96 3.67 1.09 KOPRI
TIL 07006 LS 4.50 3.32 0.95 KOPRI
TIL 07013 L5 4.84 3.38 0.86 KOPRI
TIL 06003 L6 4.52 3.47 1.12 KOPRI
TIL 06002 L6 5.67 4.12 1.17 KOPRI
TIL 08001 L6 4.67 3.66 1.20 KOPRI
TIL 08003 L6 4.60 3.63 1.20 KOPRI
9.66 1.79 -2.14 UCLA
carbonaceous chondrite TIL 07008 M2 14.66 5.55 -2.12 UCLA
TIL 07007 CV3 -0.14 -4.42 -4.35 UCLA
Enstatite chondrite TIL 07009 EL6 4.21 2.21 0.00 KOPRI
. 5.27 2.51 -0.22 UCLA
HED TIL 07014 eucrite 427 205 .20 UCLA
pallasite TIL 07016 pallasite 3.31 1.57 -0.18 UCLA
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Fig. 5. Oxygen isotopic compositions of chondrites. Previous data are shown as open symbols and KOREAMET
chondrites as closed symbols. Among previous data only falls and acid-treated finds are plotted. Terrestrial mass
fractionation (TF) line and carbonaceous chondrites anhydrous mineral (CCAM) line are shown as reference. See
text for the sources of data.

Fig. 6. Cross polar image (a) and back scattered electron image (b) of the eucrite, TIL 07014 showing polymictic
breccia texture. Relatively coarse-grained part at the upper right corner is a gabbroic clast consists with pyroxene
(light gray) and plagioclase (dark gray). Width of each image is ~ 1 cm.
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Fig. 7. CI normalized REE patterns of the eucrite, TIL
07014 along with selected previous data from known
cumulate eucrites (Binda, Moore County, and Serra de
Mage) and basaltic eucrites (Stannern, Nuevo Laredo
and Juvinas). Note that the basaltic clast of TIL 07014
has similar REE pattern with the previously studied ba-
saltic eucrites, while the gabbroic clast of TIL 07014
has similar pattern with the cumulate eucrites. The data
are from Park (2009) for TIL 07014 and Barrat et al.
(2000, 2007) and Lodders (2003) for the others.
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Fig. 8. Photos of the pallasite, TIL 07016, taken at the sampling location (a) and after cutting (b). Olivine is the
olive green to yellowish phase with round shape and Fe-Ni metal appears as black color in meteorite surface due
to rusting (a) and as bright gray with metallic luster at the cutting surface (b).
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Fig. 10. Back scattered electron image of the aca-
pulcoite, TIL 07012, consists of olivine, pyroxene, pla-
gioclase, Fe-Ni metal, troilite and chromite. Widths of
image is ~1.4 cm (b).
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