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Abstract Grove Mountains ( GRV) 052382 is a new highly shocked ureilite found in Grove Mountains, East Antarctica. Tt is
composed mainly of olivine (75% ), pigeonite (5% ), carbonaceous interstitial (20% ) and a little of metal. Olivine is
subidiomorphic equigranular texture with the size of 10 ~20um, and there is pyroxene melt among them. Based on the distribution of
carbonaceous interstitial and grain boundary, the original outlines of olivine grains can be distinguished, and the size of original olivine
grains ranges from 0.5 to 1. Smm. The original grains of olivine have reduction zones, which the fine olivine grains in the rim are rich
in MgO, while ones in the core are rich in FeO. Due to strong reduction, the core of the original olivine grains varies greatly in
composition (Fa,,,, ), so the original olivine should be more than 21. 8% in Fa. Pigeonite is round-shaped with size of 0.4 ~
0.9mm, and is almost identical in compostion between intergrains (Eny 4 ¢ W0, 605 FS10015.5 ). But it has wave-varied composition
caused by strong shock effect in a single grain. The carbonaceous interstitial between the original olivine grain and pigeonite, is
composed mainly of carbon and MgO-rich silicate. The main polymorph of carbon is graphite which occurs as amoiboid-shape and/or
net, the size is about 0.2 ~0.4mm. And the other minor polymorph is diamond which embedded in graphite as small grains (1 ~
3um). Thus, these petrological characteristics suggest that GRV 052382 has a typical ureilitic texture and is a monomict ureilite. On
the basis of the composition of olivine, GRV 052382 is futhurly classed into the FeO subtype (type I). Furthermore, the heavily
shocked effects, including (1) shocked fine-grained granulitic texture of olivine; (2) the round outline of fine olivine grains and melt
interstitial among the fine grains; (3) the wavy variation of composition in pigeonite; (4) a great deal of irregular shaped vesicles in
pigeonite; (5) some kamacite filling in fracture and vesicles, (6) transformation of diamond from graphite, indicate that GRV 052382
has the heavily shock stage of S6. Therefore, GRV 052382 is likely a heavily shocked ureilite, which will probably provide some direct
evidence of shock history of ureilites and further to get insight on the history of shock events experienced by the ureilite parent body by
the later detail study.

Key words Antarctic meteorite; Ureilite; Shock metamorphism; Grove Mountains
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Fig. 1  Photo of the GRV 052382 ureilite

(a)-the fusion crust is thinner on the upper side; (b)-the thicker

fusion crust is cumulated on the bottom side
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Fig.2  The mosaic photograph of the thin section of GRV
052382-2

Ol-olivine ; Pig-pigeonite ; Int-opaque carbonaceous interstitial. Plane-

polarized light
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Fig. 4 The BSE images of fine-grained granular texture of olivine
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Fig. 3  The interior texture of GRV 052382

Ol, Pig and Int indicate olivine, pigeonite and carbonaceous
Cross-polarized light, the width of

interstitial representatively.
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(a)-the core of the original coarse-grained olivine; (b)-the rim of the original coarse-grained olivine
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Fig. 5 BSE image of the interior of pigeonite

K6 BTN W I (0 X 4548

BB ) MM A (Se R E) RIE)E (Re), OB,
B8 F i % 0. 86mm

Fig. 6 The texture of opaque carbonaceous interstitial area

Carbon polymorphs ( dark grey) , forsterite (bright grey) , and metal
(white) , reflected light, the width of 0. 86 mm
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Table 1  The representative EPMA compositions of the main silicates in GRV 052382 (wt% )
M
-_ ML R o IR R SR
Occurr- 10 the core of the original olivine grain original olivine Interstitial melt among olivine grains Pigeonite
ence grain
1 2 3 4 5 1 2 1 2 3 4 5 1 2 3 4 5
Si0, 40.1 40.9 40.0 40.3 37.9 42.3 41.4 49.6 456 56.7 52.6 53.5 56.5 56.8 56.9 56.4 57.0
TiO, wd wd wd 00 00 wd wd 007 00 ud 008 012 0.05 0.04 0.04 0.07 0.04
ALO; 0.04 0.08 0.02 0.08 0.04 wd 001 039 0.37 0.04 0.31 0.42 0.12 0.20 0.14 0.24 0.19
Cr,0; 0.73 0.59 0.63 0.53 0.69 0.48 0.85 0.98 2.63 0.79 1.05 1.31 1.17 1.02 1.01 1.14 1.04
FeO 15.7 11.6 16.3 14.8 19.7 2.06 5.04 11.7 12.0 816 7.24 6.02 8.72 874 7.24 8.8 8.49
MnO 0.49 0.55 0.48 0.49 0.47 0.48 0.61 0.43 0.44 0.32 0.43 0.43 0.45 0.45 0.48 0.49 0.40
MgO 43.8 47.0 43.4 44.6 39.6 53.6 51.2 329 335 320 257 21.8 288 30.6 30.7 27.7 30.3
CaO 0.36 0.19 0.22 0.20 0.36 0.25 0.43 547 6.22 1.07 11.12 14.13 4.37 2.37 3.32 4.95 2.67
Na,0 0.03 0.01 wd 0.04 wd 0.02 0.02 0.14 0.11 0.05 0.09 0.15 0.04 0.05 0.08 0.12 0.05
K0 002 001 ud uwd uwd 002 wd 002 00 0.0 0.0l wd 001 002 wud 0.0 0.01
Total 101.3 101.0 101.0 101.1 98.8 99.2 99.5 101.6 100.9 99.1 98.6 97.9 100.2 100.2 99.9 100.0 100.2
(0] 0=4 0=6
Si 1.000 1.004 1.001 1.002 0.990 1.010 1.002 1.788 1.687 1.996 1.927 1.974 1.994 1.992 1.995 1.998 1.999
Ti 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.002 0.000 0.002 0.003 0.001 0.001 0.001 0.002 0.001
Al 0.001 0.002 0.001 0.002 0.001 0.000 0.000 0.017 0.016 0.002 0.013 0.018 0.005 0.008 0.006 0.010 O0.008
Cr 0.014 0.011 0.013 0.010 0.014 0.009 0.016 0.028 0.077 0.022 0.031 0.038 0.033 0.028 0.028 0.032 0.029
Fe 0.328 0.239 0.342 0.308 0.432 0.041 0.102 0.352 0.371 0.240 0.222 0.186 0.257 0.256 0.212 0.264 0.249
Mn 0.010 0.011 0.010 0.010 0.010 0.010 0.012 0.013 0.014 0.009 0.013 0.013 0.013 0.013 0.014 0.015 0.012
Mg 1.627 1.717 1.620 1.652 1.545 1.908 1.846 1.770 1.846 1.681 1.401 1.197 1.515 1.599 1.603 1.466 1.582
Ca 0.010 0.005 0.006 0.005 0.010 0.006 0.011 0.212 0.247 0.040 0.436 0.558 0.165 0.089 0.125 0.188 0.100
Na 0.001 0.000 0.000 0.002 0.000 0.001 0.001 0.010 0.008 0.004 0.006 0.010 0.003 0.003 0.005 0.008 0.003
K 0.001 0.000 0.000 0.000 0.000 0.001 0.000 0.001 0.001 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.001
Sum 2.993 2.990 2.992 2.993 3.002 2.986 2.990 4.193 4.268 3.994 4.052 3.999 3.987 3.991 3.989 3.983 3.984
Fa 16.8 12.2 17.4 157 21.8 2.1 5.2 16.6 16.7 12.5 13.7 13.4 145 13.8 11.7 152 13.6
En 75.8 74.9 857 68.1 61.7 782 822 8.6 76.4 819
Wo 9.1 10.0 2.1 21.2 28.8 &5 4.6 6.4 9.8 5.2
Fs 15.1 150 12.3 10.8 9.6 13.3 13.2 10.9 13.8 12.9

w d. FoREEARTRIR

1316.8
(b) Diamond
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IJW

Raman Shift (enmh)

BT A b G N O — U 7 R (a) A NI B A7 s IO LR 201 (b)
Pl Ca) v i) S 1o 14 4 My, SRARAIR 9 o B
Fig. 7 The SEI image of diamond embedded in graphite( a)and Laser Raman spectra of diamond and graphite(b)

The high relief is diamond and the low relief is graphite in Fig. 7a
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&2 GRV 052382 RAHRARSRKERBH B FRIRRERS (W% )

Table 2 The representative EPMA compositions of metals in different occurrences (wt% )

MW Olivine kS vl
PR o geoni
13 Core i # Rim Pigeonite
Occurrence
1 2 3 4 5 6 7 8 9
Fe 88.5 93.1 95.3 87.2 91.2 90.0 88.7 91.2 93.3
Ni 9.09 5.42 0.81 3.99 0.76 4.12 3.51 2.88 6.89
Si 0.05 0.02 0.02 6.43 5.93 5.02 6.02 4.40 0.02
Co 0.56 0.38 0.12 0.32 0.10 0.29 0.28 0.20 0.45
Cr 0.09 0.05 0.06 0.15 0.12 0.05 0.09 0.08 0.06
P 0.38 0.96 0.77 0.32 0.29 0.41 0.23 0.20 0.98
Cu u. d. u. d. 0.03 0.02 u. d. u. d. 0.03 u. d. u. d.
Total 98.7 99.9 97.1 98.4 98.4 99.8 98.9 99 101.6
u. d. FOR B AR TR
25.0, 0.90
a b
(a) 0.85 (
20.0
(.80
a:g 15.0 g 0.75
2 10.0 3. Wl
s G 0.65
50 0.60
0.55
0.0 - 0.50
1 2345678 91011121314151617181920 12345678 91011121314151617181920
Distance Distance
0.50 0.80
045149 075} @
0.40 0.70
0.35 0.65}
E (:.3(-: 3 060t
Q 0.25 S 055¢
S 020 S 050}
0.15 0.45
0.10 0.40
0.05 035}
0.00 T - - 0.30
1 234567891011121314151617181920 : 1 234567 89I1011121314151617181920
Distance Distance

&8 M Lol T

(a)-FeO 5340 Mk , MM A A%F0 & FeO , JFRIY FeO , HAT SR WA FFAIE s (b) -Cry Oy M43 A1 H£R, (H R FR A3 B A e it e 3, 2 i %
Pt R 2ZE T (¢) -CaO B it 4341 B L, MR RR A 2238 AL FR 5 (d) -MnO & 434 5 U7 80341, R IAL 5 FeO & U AH DGR
. HE A 50wm

Fig. 8 Profile diagram of olivine composition

(a) -the variation curve of FeO, showing reverse zonation of composition in which FeO is rich in the core but is poor in the rim; (b)-the variation
curve of Cr, 05 content, showing a light variation with some data of big bias; (c¢)-the variation of CaO which is near the detective deviation is almost

homogeneous; (d)-The MnO content displays a “U” type, suggesting that the MnO content is reverse with FeO content. The step of points is 50 um



BEME . A BEKEF XL (GRV 052382) ; — 3 3% 24 & % R 69 BOE 542 LG 3585

8 ——Ca0
~=-MnO
Cr203
7r w Fe()-3
e MgO-24
6k
g5t
=)
~—
w gl
845
=
53¢
L=
L

0

12345678910111213141516171819202122232425
Distance

K9 Gy A o il T

T AEAEENS I, FeO M4 80 = It FeO 37 it - 3% , MgO [
PR = )5 MnO 55 -24%. Fli 2K 30pm

Fig. 9 The diagram of the pigeonite composition

In order to show all data into this diagram, the points of FeO = FeO
content —3% , the points of MgO = MgO content —24%. The step is
30pwm
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