82nd Annual Meeting of The Meteoritical Society 2019 (LPI Contrib. No. 2157) 6104.pdf

CHROMIUM ISOTOPE COMPOSITIONS OF REFRACTORY INCLUSIONS: IMPLICATIONS FOR
ISOTOPIC VARIABILITY IN THE EARLY SOLAR SYSTEM.
Z. A. Torrano!, V. K. Rai', and M. Wadhwa!, !Center for Meteorite Studies, School of Earth and Space Exploration,
Arizona State University, Tempe, AZ, USA (ztorrano@asu.edu)

Introduction: Calcium-aluminum-rich inclusions (CAls) in chondrites are the first solids formed in the early Solar
System and preserve a record of the earliest processes and conditions in the solar nebula [1]. CAls exhibit mass-
independent anomalies in a variety of isotope systems, and these anomalies are thought to represent formation in an
isotopically distinct reservoir when compared to chondrite parent bodies and terrestrial planets ([2] and references
therein). Previous studies of Cr isotopic anomalies in CAls have focused exclusively on inclusions from CV3 chon-
drites Allende (n = 25) and Vigarano (n = 4) [3-9]. This present study is part of a larger, ongoing project to determine
the mass-independent Cr and Ti isotope compositions of a diverse group of CAls from other chondrites and chondrite
groups, with the goal of providing a more rigorous assessment of the isotopic composition and variability of the
broader CAl-forming region in the early Solar System [10-15]. We have previously reported the Cr isotope composi-
tion of 11 CAls from several CV3 and CK3 chondrites and here we report the Cr isotopic compositions of an additional
5 relatively pristine CAls from 4 CV3 chondrites: “Saguaro” from NWA 5508, “ZT6” from NWA 2900, “ZT10” from
NWA 6991, and “ZT13” and “ZT14” from Axtell. The Ti isotope compositions of these CAls have been reported in
our earlier work [11-12, 14-15].

Analytical Methods: All sample handling and chemical processing was conducted under clean laboratory condi-
tions in the Isotope Cosmochemistry and Geochronology Laboratory (ICGL) at Arizona State University (ASU). Each
CAI was carefully extracted from the meteorite slab and subsequently digested in an HF:HNO3 mix in a Parr bomb.
A 5% aliquot was reserved for measurement of elemental abundances (including the REEs) on the iCAP-Q quadrupole
inductively coupled plasma mass spectrometer (ICPMS) in the Keck Laboratory at ASU. A portion of the remainder
of each sample solution was processed for the separation of elements of interest, and Cr was purified using procedures
adapted from [16]. Purified Cr samples and standards were analyzed on the Thermo Neptune multicollector ICPMS
in the ICGL using methods similar to those described previously [10]. Samples and standards (800 ppb concentration)
were introduced using an Elemental Scientific Apex-Q desolvating nebulizer with a 100 uL/min flow rate. Measure-
ments were done in high resolution mode to avoid polyatomic interferences [17]. The intensities of *°Cr, 3Cr, 3Cr,
and **Cr were measured, along with “Ti, 3!V, and °Fe to monitor and correct for isobaric interferences. The Cr iso-
topic data are reported relative to the NBS 979 Cr standard after internal normalization to >*Cr/*2Cr (=0.051859; [18]).

Results and Discussion: The 16 CAls in this sample suite (5 of which are reported here for the first time) represent
diverse petrologic and geochemical types. This sample set includes CAls with Group I REE patterns (Lisa, ZT1, ZT6,
ZT7, ZT13, Saguaro), Group Il patterns (Homer, ZT2, ZT3, ZTS, ZT9, ZT10, ZT14), and Group III patterns (Marge,
Bart, ZT8). These 16 CAls make up a single population of 3*Cr values that range from 3.16 + 0.30 to 7.28 + 0.22
(3.50 £0.22 to 6.15 + 0.31 in the 5 new CAls reported here). The £*Cr values for CAls from the various CV3 chon-
drites included in this study fall within the range of €>*Cr values of previously measured CAls from the CV3 chondrites
Allende and Vigarano [3-9]; the previously reported £*Cr values of the two CAls from CK3 chondrites fall within
this same range [10]. This supports the previous assertion (based on Ti isotope compositions) that CAls from CV and
CK chondrites originated in a common nebular reservoir [15, 19]. As was also reported previously for £5°Ti values in
CAls [15, 20], there appears to be no correlation between REE patterns and £3*Cr in the 16 CAI samples that we have
studied thus far. The resolvable variation in €**Cr is consistent with the variation in €°Ti in these same CAls [11-12,
14-15] and indicates that the CAI-forming reservoir preserved isotopic variability in multiple elements.
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