PPSO7'O5 Japan Geoscience Union Meeting 2019

Organic matter in carbonaceous chondrite lithologies of Almahata
Sitta meteorite, a polymict ureilite

*Yoko Kebukawa', Michael Zolenskyz, Cyrena Anne Goodrich®, Motoo Ito*, Nanako O. Ogawas,
Yoshinori Takano®, Naohiko Ohkouchi®, Hiroki Sugag, Matthew Marcus®, David KiIcoyneG, Takuji
Ohigashi’, Zia Rahman?, Muawia H. Shaddad®, Kensei Kobayashi'

1. Yokohama National University, 2. NASA Johnson Space Center, 3. Lunar and Planetary Institute, 4. Kochi Institute
for Core Sample Research JAMSTEC, 5. Japan Agency for Marine-Earth Science and Technology, 6. Lawrence Berkeley
National Laboratory, 7. Institute for Molecular Science, 8. University of Khartoum, 9. The University of Tokyo

The Almahata Sitta (AhS) meteorite is a brecciated, polymict ureilite that has originated from the
near-earth asteroid 2008 TC3 which is classified as an F-type asteroid (a group in C complex) in
spectroscopic taxonomy [1]. Carbonaceous chondritic lithologies AhS 671 and 91/91A have been
characterized and contain phyllosilicates, bruennerite, dolomite, magnetite, fayalite, ilmenite, phosphates,
pyrrhotite, and pentlandite [2]. These lithologies are breccias and enclose fragments of ureilitic olivine
and pyroxene [2]. We investigated organic matter (OM) in AhS 671 and 91A with various methods
including C and N elemental and isotopic analysis and FTIR for bulk samples (7100 wg), and microscopic
analysis of their FIB sections using STXM/C-XANES and NanoSIMS.

AhS 671

The IR absorption spectrum of AhS 671 show phyllosilicates and carbonates consistent with mineralogical
observations [2], and similar to the IR spectra of Cl chondrites [3]. AhS 671 contains 3.9 £0.22 wt.% of C
and 0.19 £0.02 wt.% of N with & '*C = -3.8 £0.7 %iand 8 >N = 50.5 £2.6 %o. Its 8 >N and N/C ratio
(0.042 £0.002, atomic) is close to the values of insoluble organic matter (IOM) in the Tagish Lake
meteorite [4]. Note that the N/C ratio of OM in AhS 671 would be higher than the value of the bulk
sample since the bulk value includes carbonates.

C-XANES spectra of the organic-rich regions in the AhS 671 FIB section show large peaks at 285 eV
assigned to aromatic carbon with no other specific features. Although, organic matter in AS 671 is highly
aromatic, there is no 1s- 0 * exciton peak at 291.7 eV of graphene structures that is characteristic of
thermally-metamorphosed meteorites [5]. Such characteristics are similar to the C-rich aggregate in the
Zag clast [6]. The difference of their organic matter is related to morphology; Zag organics form large
(over 10 wm) aggregates while those in AhS 671 are smaller and mixed with the matrix at the submicron
scale. § '°C and & "°N obtained with NanoSIMS in C-rich areas are homogeneous with averages of 3 £3 %o
and 234 +32 %o, respectively. The & 5N is higher than the bulk value and is close to the value of IOM of
CR chondrites [7]. The & D value in C-rich areas is 988 +59 %o. It is similar to the value of IOM of Cl and
CM chondrites [7], but less than the value of CRs [7]. The N isotopes of organic matter in AhS 671 shows
an isotopically heavier than ureilitic fragments of AhS (-53 to -94 %0[8]) and rather close to the values of
primitive carbonaceous chondrites. However, OM is dominated in aromatic structure without any sign of
graphitization.

AhS 91A

Not like AhS 671, the IR absorption spectrum of AhS 91A show no sighs if phyllosilicates and carbonates.
The C and N contents vary up to 4.8 wt.% and 0.056 wt.%, respectively, with the average & '°C of -17 8
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%o. It is consistent with the heterogeneous nature of AhS 91A. We could not obtain C-XANES due to low C

contents in the FIB section of AhS 9T1A. We are going to analyze an additional FIB section since AhS 91A is
highly heterogeneous.

Considering the molecular structure and the nitrogen isotope composition, the organic matter in AhS 671
is similar origin to the C-rich aggregate in the Zag clast [6], and thus perhaps related to D/P asteroids.

References: [1] Jenniskens P. et al. (2009) Nature, 458, 485-488. [2] Goodrich C. A. et al. (2018) 49th
LPSC, Abstract #1321. [3] Osawa T. et al. (2005) Meteoritics & Planet. Sci., 40, 71-86. [4] Herd C. D. K. et
al. (2011) Science, 332, 1304-1307. [5] Cody G. D. et al. (2008) Meteoritics & Planet. Sci., 43, 353-365.
[6] Kebukawa Y. et al. (2018) Scientific Reports, in press. [7] Alexander C. M. O’ D. et al. (2007)
Geochim. Cosmochim. Acta, 71, 4380-4403. [8] Downes et al. (2015) Meteoritics & Planet. Sci., 50,
255-272.

©2019. Japan Geoscience Union. All Right Reserved. - PPS07-05 -



