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TR #h 2H K.

NWA 13943 [ BRHLEE BEAN T B, 2 5 B
s, SRR ™, W R B RA(K3). R
JLCAT (Ca, Al inclusions) fTAOA (ameboid olivine
aggregates) SRR S5 14, BRORL 3 22 9 BEARONS A1 5k
¥i(Porphyritic Olivine, PO)FIBELR BN A1 1 A7 2K
$i(Porphyritic Olivine-Pyroxene, POP). B 1 BUENWA 1304300 b/

Fig.1 Photo of hand specimen of NWA 13943

B2 (a) NWA 1394356/ (15 # (backscattered electron, BSE)2HiEE; (b) NWA 139435 MR A B (ST AL B, Fe N4 f;
Mg Al th), HEI7HEN AR BERIOR, “Ch-+E07 49 5 S AR b T AR R ROk
Fig.2 (a) The overview backscattered electron (BSE) image of NWA 13943 slice; (b) Elemental distribution of NWA 13943 slice

(Si: green; Fe: red; Mg: blue), the representative chondrules are marked with white boxes, with “Ch” followed by a number

denoting to individual chondrules within the sample.

K3 NWA 139431 ARMUERKMBSERIR. 4i5: Mag: BB O #iMif; Px: #4; PO: BURMBIAERKL, POP: BERBIM A # A FobL.

Fig.3 BSE images of some representative chondrules in NWA 13943. Abbreviations: Mag: magnetite; Ol: olivine; Px: pyroxene;
PO: porphyritic olivine; POP: porphyritic olivine pyroxene.
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B 4 NWA 139439 TGS B ILAN ). (a)BES IR . AR dfcA FOAR B 0RE; (o) MR (28 R 5 WA URL A AR df A H VA s, 2D
KA W AAEEE T (o) BESRI & SR T AT B R R () B R TEERT, CroOs i1l wt. %, W%, 1 I4i5:
Pent: #3H [(Fe, Ni)oSs]; Sp: Riifi; Opx: R H; Ilm: 4KEkA"; Cr-rich Mag: &I

Fig.4 Magnetites and coexisting minerals in NWA 13943. (a) Olivine, spinel and pentlandite grains within magnetite; (b)

Orthopyroxene grains and exsolved spinel crystals within magnetite, few aqueous alteration minerals have been found in the

matrix; (c¢) Magnetite with abundant plagioclase, pentlandite and ilmenite inclusions; (d) Clean chromium-rich magnetite with

up to 11 wt.% Cr,O3. Mineral abbreviations: Pent: pentlandite [(Fe, Ni)gSs]; Sp: spinel; Opx: orthopyroxene; Ilm: ilmenite;

Cr-rich Mag: chromium-rich magnetite.
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Table 1 Chemical composition (wt.%) of some representative magnetites in NWA 13943
Point M-1* M-2 M3 M4 M5 M6 M7 M8 M9 M-10 M-11 M-12 M-13 M-14 M-15
FeO  89.88 88.78 89.91 87.63 7850 89.46 89.65 90.33 85.63 89.62 89.68 88.94 87.57 90.29 88.98
CaO b.d® bd. bd. bd  bd bd bd bd bd bd bd bd bd 004 0.11
TiO, 0.14 0.19 0.16 0.21 0.55 0.14 0.14 0.09 047 0.16 0.16 0.19 0.33 0.06 0.20
NiO 0.18 0.15 0.12 0.17 0.14 0.16 0.17 0.18 0.09 0.13 0.16 0.13 0.21 0.14 0.19
Si02  0.05 0.01 0.02 0.03 b.d. 0.02 0.04 bd. 003 0.02 bd 0.03 011 0.02 0.05
Cr,O3 220 3.65 227 399 10.73 296 296 213 6.02 277 253 335 421 213 3.11
MnO bd. 004 001 003 011 004 002 002 006 bd. 004 002 003 bd 0.02
V.03 0.07 008 008 009 004 001 003 007 007 005 006 007 004 0.07 0.07
Al,O3 035 031 041 109 394 028 029 033 090 037 029 054 067 028 045
MgO 0.06 0.07 0.09 0.16 038 0.07 0.06 006 024 0.06 0.05 008 0.08 0.05 0.14
FeoOs* 65.60 64.77 65.65 63.93 56.01 65.34 65.43 66.03 62.20 65.38 65.49 64.84 63.67 66.00 65.09
FeO* 30.85 30.50 30.84 30.10 28.10 30.67 30.77 30.91 29.66 30.79 30.74 30.59 30.28 30.90 30.41
Total 92.93 93.27 93.08 93.39 94.39 93.13 93.36 93.20 93.50 93.18 92.97 93.35 93.26 93.08 93.30
Total* 99.50 99.76 99.65 99.80 100.0 99.68 99.91 99.81 99.73 99.73 99.53 99.84 99.63 99.69 99.82

& The label “M-1” represents the first analysis point for magnetite grains, and subsequent points are denoted

accordingly;

P b.d.: below detection limit;

* The results were calculated from stoichiometry

Counts

(24]

T T T T T T T T T T T T
wfa) ] slm) .
35 | i &
P Chondrule QOlivine ] a2l  Matrix Olivine -
Mean=28.3, 02=0.2 (N=51) ] Mean=30.2, 0?=1.8 (N=14) _-
25 - 1 @ sl |
20 | ] 5
o
15 | 4 Y 2t 1h i
10 | s 1
] 1k N -
0 1 1 1 I I 0 I 1 i i L i
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Fa of olivine Fa of olivine

Bl 5 NWA 13943 BRI (a) B FRHIH A (b) FUFaBii s 1 EL /7. Fof, Falfy P (Mean) FIJ7 % (o) EAR L.

Fig.5 Histogram of Fa frequency distribution of olivines in chondrule (a) and matrix (b) of NWA 13943. Both the mean and

variance (o2) of the Fa values are given.
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2 NWA 13943 BRRIHA A AN E B A R R R F RS (wt. %)

Table 2 Representative chemical compositions (wt.%) of olivines in chondrule and matrix of NWA
13943

Chondrule Olivine

Point FeO CaO TiOz NiO SiO2 KO Cra203 MnO NaxO MgO Al,O3 Total Fa®
Ol-1* 2577 bd° 0.05 014 3738 b.d. 0.02 0.24 b.d. 36.24 0.03 99.9  28.5
Ol2 26.03 0.01 0.04 0.12 3726 0.01 0.03 0.25 b.d. 36.05 0.03 99.8  28.8
O3 2595 bd. 003 015 3738 0.01 0.04 0.23 0.03 36.25 0.04 100.1  28.6
Ol4 25.79 b.d. 0.05 0.12 37.28 b.d. 0.03 0.27 b.d. 36.37 0.04 99.9  28.5
Ol5 2574 0.18 0.03 0.12 3746 0.01 0.07 0.29 bd. 3564 0.13 99.7  28.8
Ol6 25,50 b.d. 007 014 3754 b.d. b.d. 0.25 b.d. 36.52  0.02 100.0 28.1
Ol7 2586 1.58 0.01 0.12 3720 b.d. 0.46 0.24 0.05 33.78 0.67 100.0 30.0
0l-8 26.50 0.09 0.03 0.11 37.60 b.d. 0.04 0.27 0.03 35.06 0.14 99.9 29.8
Ol-9  26.04 Db.d. b.d. 0.13 37.63 0.01 b.d. 0.31 0.01 35.96 0.02 100.1  28.9
Ol-10 2591 0.01 0.06 0.11 3745 b.d. 0.02 0.26 0.02 3586 0.04 99.8  28.8
Ol-11 2554 b.d. 0.03 0.11 3756 b.d. 0.02 0.27 0.01 36.33 0.01 99.9 283
Ol-12 25.82 b.d. 0.01 0.09 37.59 b.d. 0.02 0.31 b.d. 36.29 0.01 100.1  28.5
Ol-13  25.22 0.01 b.d. 0.13 37.79 b.d. 0.01 0.26 0.02 36.45 b.d. 99.9  28.0
Ol-14 2543 b.d. b.d. 0.13 3738 b.d. 0.04 0.27 b.d. 36.48  0.01 99.7 28.1
Ol-15 2538 b.d. 0.02 0.10 37.62 b.d. 0.05 0.30 0.01  36.58  0.02 100.1  28.0
Matrix Olivine
Ol16 26.53 0.12 0.06 0.12 3739 0.01 0.01 0.30 0.01 34.09 0.39 99.0 30.4
Ol-17 2739 0.02 0.05 0.08 36.89 b.d. 0.12 0.28 0.01 35.16  0.09 100.1  30.4
0Ol-18 2754 0.04 0.09 0.08 37.06 b.d. 0.07 0.32 0.05 34.07 0.06 99.4 31.2

* Fa = 100 x Fe /(Mg + Fe) in mole;

> The label “Ol-1”7 represents the first analysis point for olivine grains, and subsequent points are denoted

accordingly;

¢ b.d.: below detection limit.
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Fig.6 Compositions of magnetites in NWA 13943. Compositions of magnetites in CK3 [61, CK4-6* 7> 16, 20, 37] 59 Cyl7> 38-40]

meteorites are plotted for comparison. Fe,O3 contents are stoichiometric results!
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Fig.7 (a) Triple oxygen isotope diagram. The red star represents the NWA 13943 meteorite. CV3,xa, CV3oxp, and CV3g
represent oxidized Allende-like, oxidized Bali-like, and reduced CV3 group meteorites, respectively. The filled black squares and

circles represent the CK3 and CK4-6 meteorites, respectively. CCAM: anhydrous mineral lines of carbonaceous chondrites.

Reference data are from Ref.[7]. (b) €**Cr-A'7O isotopic correlation plot for carbonaceous chondrites. The red star represents
the NWA 13943 meteorite with error bars of 2SE. Reference data are from Ref.[21].
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Petrology, Mineralogy and Stable Isotopic Composition of NWA
13943(CK5) Carbonaceous Chondrite

MEI Ao-xin'?  HSU Wei-biao®

(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210023)
(2 School of Astronomy and Space Sciences, University of Science and Technology of China, Hefei 230026)

Asstract CK (Karoonda-like) carbonaceous chondrites (CCs) are highly oxidized meteorites, with
metal/magnetite ratio close to zero. Unlike other CCs (petrologic type: 1-3), most CK chondrites have
suffered intense thermal process (550-1270 K) on their parent body with a petrologic type 4 or above.
Lines of evidence indicate that CK chondrites could be genetically related to CV (Vigarano-like) chondrites
which are mostly type 3 meteorites. However, there are still slight differences in petrographic texture and
chemical composition between these two meteorites. Therefore, it is crucial to distinguish their geochemical
characteristics for testing the CK-CV single parent body hypothesis. Northwest Africa (NWA) 13943, a
newly found meteorite which has undergone intense thermal metamorphism, was classified using scanning
electron microscopy and electron microprobe. The whole-rock oxygen and chromium isotope composition
of NWA 13943 meteorite were also determined by mass spectrometer. Integrating petrology, mineralogy,
oxygen isotope anomaly (A'7O, where A represents isotopic fractionation value), and chromium isotope
anomaly (£°*Cr, where ¢ expresses parts per ten thousand mass-independent isotope deviation) data, it is
legitimated to infer that CK and CV chondrites may derive from two similar but distinct isotopic reservoirs
within the protoplanetary disk.

Key words astrochemistry, meteorites, CK carbonaceous chondrites
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