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Hibonite (CaAl12–2xMgxTixO19) is one of the earliest
condensates from a hot nebular gas of solar composition and
stands out from other refractory phases due to its substantial
nucleosynthetic isotopic anomalies in Ca and Ti and variations in
O isotopes and the extinct radionuclide 26Al [1-3]. Hibonite show
variations in mineral chemistry dominated by the substitution of
Ti3+ ↔ Al3+ and of Ti4+ + Mg2+ ↔ 2Al3+. Most hibonite grains
separated from meteorites have a few wt% Mg and Ti, causing
the blue color under reducing conditions [1,3]. We extracted
twenty-four hibonites from specimens of the Murchison and
Aguas Zarcus CM2 chondrites from the Field Museum of
Natural History [5]. Notably, nine of these grains have TiO2 and
MgO contents below our EDS detection limit of 0.1 wt%. The
Mg- and Ti-poor grains are colorless due to the low abundance of
Ti and all display large mass-dependent fractionation (MDF) of
O isotopes [6]. Here we report the Ca and Ti isotopic
composition of these twenty-four hibonites determined with the
University of Hawai‘i Cameca ims-1280 following an
established method [7]. The colorless hibonites exhibit a large
MDF of Ca with intrinsic fractionation FCa of ~10‰ amu–1,
while grains with more Mg and Ti show FCa of <4‰ amu–1. The
Mg- and Ti-poor hibonites have smaller Ca and Ti isotopic
anomalies (|δ48Ca| <7‰; δ50Ti unresolvable) compared to the
others (|δ48Ca| >50‰; |δ50Ti| >40‰). We suggest that the
colorless grains experienced strong evaporation in the early solar
nebula which resulted in the large MDF and loss of Mg and Ti.
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