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Introduction: Two processes that significantly modified mate-
rials in the solar nebula were hybridization (combining of different
objects into a single composite) and melt volatilization. The impor-
tance of both processes is becoming clear, but their nature remains
imperfectly understood. E.g., Type B CAls have compositional,
mineralogic, and isotopic features that only recently have been rec-
ognized as the result of fractional distillation during the melt phase
[1-4]. Studies of rare compound CAIl-ferromagnesian chondrule
objects are only now shedding light on the origin of some Al-rich
chondrules [5-6]. A rare variety of CAls known as forsterite-
bearing Type Bs (FoBs) exhibit far more striking effects of melt
volatilization than do Type Bs, and in addition some of their un-
usual chemical and structural features may reflect hybridization
between Type B CAls and olivine-rich materials. We have begun a
comprehensive petrologic and isotopic study of FoBs in order to
understand both the origin of their unusual bulk chemistry and
mineralogy, and the melt distillation process and the conditions
under which it occurred.

Descriptions: The general properties of FoBs — commonly
spheroidal shapes, porphyritic textures, mineral chemistry and zon-
ing — suggest that FoBs solidified from melt droplets [7]. However,
their appearances are immediately-striking extreme heterogeneity
in two different ways. First, their outer mantles are greatly enriched
in aluminum and depleted in magnesium relative to their cores, so
much so that olivine is commonly missing altogether from the
mantles. In fact, the mantles of some of these objects contain an
assemblage of gehlenitic melilite, anorthite, and even hibonite that
cannot have crystallized from the same melt bulk composition as
did the CAI cores [8,9]. The melilite compositions in the core and
mantle, for example, represent opposite sides of the thermal mini-
mum in the gehlenite-dkermanite liquidus curve [8]. The second
kind of heterogeneity exhibited by FoBs is that, even in the cores,
there exist olivine-rich and olivine-poor regions. The inclusions
thus have a patchy appearance. Only some of this patchy olivine
heterogeneity can be attributed to olivine reacting with the melt to
form Ak-rich melilite [e.g. 9].

Discussion: Many FoBs are known to exhibit large mass-
dependent isotopic fractionation effects [8], and one is known to be
a FUN CAI [9]. The combination of this isotopic evidence, taken
together with the presence of an Al-rich mantle whose bulk chem-
istry is so different from that of the core that the respective mineral
assemblages of the two sites are fundamentally incompatible,
points strongly toward fractional (Mg, Si) melt volatilization [8,9]
that happened on a time scale sufficiently rapid to prevent homog-
enization of the inner and outer portions of the melt droplets. The
bulk compositions of FoBs are approaching to those of Al-rich
chondrules, but contain a melilite-rich component that the chon-
drules lack. This, plus, the patchy olivine distribution, suggests that
FoBs are rare cases of hybrids between Type B CAls and olivine-
rich material.
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