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A large group Al (Sears e al, 1992) porphyritic olivine chondrule
in the Semarkona (LL3.0) chondrite with induced thermoluminescence
(TL) and compositional zoning in its mesostasis has been discovered.
The presence of both Ca-rich, Fe-poor olivine (CaC 036040 wi%,
Fa., ., ) and highly anorthite-normative mesostasis (~52.5 wit%) is con-
sistent with cbservations on type-IA chondrules in Semarkona (Jones
and Scott, 1989). A TL spatial distribution readout system (Ninagawa
et al,, 1990) has revealed that the induced TL increases monotonously
by a factor of ~ & from center to rim, while 510., Na.0 and MnO increase
by factors of ~1.1, ~3.6, and ~6, respectively, The mesostasis also
shows a concentric zoning of vellow cathodoluminescence (CL). The
spectrum of the induced TL and the Mn-TL correlation suggest that
Mn-activated plagioclase 15 an important constituent of the refractory
mesostases in group Al chondrules,

The zoning may reflect fractional crystallization, Soret diffusion,
transport of volatiles into the chondrule by agueous alteration, a zoned
precursor, reduction of precursor dust aggregate or recondensation of
volatiles lost during chondrule formation. The first four possibilities
seem unlikely explanations for the zoning of the mesostasis, The for-
mational process of the zoning is suggested as follows: (1) During the
temperature rise of chondrule-forming event, a precursor dust aggregate
composed of FeO-bearing olivine, Ca-rich plagioclase and Ca-rich py-
roxene was reduced through the interaction with a reducing nebular gas,
The reduction process caused increase of silica content at the marginal
part. {2) During melting of the precursor, Ma and Mn evaporated from
the chondrule melt. {3) During the cooling, forsterite phenocrysts crys-
tallized in the melt. The residual liguid became rich in anorthite com-
ponent. (4) Subsequently Ma and Mn recondensed onto the surface and
diffused into the interior, forming the zoning of MNa and Mn. (5) Mn-
bearing anorthite then crystallized in the mesostasis. The Mn-zoning
caused the difference of Mn-contents in anorthite crystallized in the
mesostasis, finally leading to the formation of TL and CL zoning,
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