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A petrological study has been conducted on a C03 chondrite, ALH-77307, 
which is one of the least metamorphosed C03 (1) and has many inclusions and 
isolated olivine grains, with small amount of chondrules. A possible genetic 
relations among chondrules, inclusions and isolated olivines will be discussed. 
Chondrules are relatively small and uniform in size (0.6-0.3m in diameter). 
Most chondrules are magnesian (bulk X~~=0.97-0.85) and consist mainly of olivine 
(Fogg,8-98.0) and clinoenstatite (~ngg.5-96.0). Olivine (ca.70-80 ~01%) is 
subhedral to anhedral and contacts each other, often with angle of 120°. Clino- 
enstatite is anhedral and occupies the grain boundaries between olivine crystals 
and the outer parts of the chondrules, forming a shell. Large rounded magnetite 
grains (some of them may be originally metallic iron) occur in the center of 
some chondrules, or along the grain boundaries between olivines. Fine-grained 
or glassy groundmass is very rare. Chondrules of this type are not observed 
in the UOC. The texture of these chondrules indicates that olivine crystallized 
first and grew or coaggregated during relatively slow cooling, followed by 
crystallization of clinoenstatite, which filled interstices between olivine 
crystals and the outer part of the chondrules. Besides these magnesian chond- 
rules, there are iron-enriched chondrules (bulk X~~=0.7-0.5) consisting of 
strongly zoned euhedral olivine phenocrysts and dark groundmass without pyroxene, 
which are similar to those in the UOC. The bulk chemical composition of the 
chondrules in ALH-77307 is different from those in the UOC; the former is 
composed mainly of Si02, MgO and small amount of FeO, the total of which is 
95wt% and is very low in Na2O (usually below detection limit of EPMA.) compared 
to those in the UOC (--2wt%). 
Inclusions are irregular in shape and distinct from the matrix, chondrules and 
isolated grains. Most of them are probably the same as "aggregate" of Olsen & 

Grossman (2) and Desnoyers (3), and show various textures. They can be arranged 
in the increasing crystallinity as shown in Figs. (a)-(h). Brief descriptions 
are as follows: (a) aggregates of fine-grained minerals resembling fine-grained 
CAI, each of which is submicrons and cannot be identified under the microscope, 
(b) fine-grained aggregates with small amounts of euhedral olivine crystals of 
several-several tens pm, (c) aggregates of euhedral olivine grains of several- 
several tens )Im with subordinate fine-grained materials and dispersed small 
irregular magnetite grains, (d) aggregates of euhedral to subhedral olivine 
grains of ten-several tens JUII and small amounts of subhedral to anhedral clino- 
enstatite in the outer part, with dispersed irregular magnetite grains, (e) 
those similar to the former, but with partly rounded magnetite grains, (f) 
aggregates of relatively large olivine and pyroxene of several tens to 100 ).un 
with dispersed large magnetite grains, (g) aggregates of subhedral to anhedral 
olivine and pyroxene with smooth curvature of outline of the aggregates, olivine 
being often poikilitically enclosed by pyroxene, (h) those similar to the former 
but with more smooth or nearly rounded outlines, and quite similar to the 
chondrule (i) mentionedabove. These textural variations can be explained by 
an increase of heating temperature of the fine-grained'materials of type (a). 
Thus, from (a) to (h), the grain size increases, the outer shape becomes rounded, 
and dispersed irregular magnetite becomes rounded and large. The maximum 
temperature of heating was below the liquidus, but above the temperature of 
reaction olivine+liquid $ clinoenstatite, and the minimum temperature was sub- 
solidus. The type (c) and (d) probably correspond to the "pyroxene-poor aggre- 
gate" of Olsen & Grossman (2) and types (e) - (h) to the "pyroxene-r ich aggregateR. 
The bulk chemical composition of these inclusions are approximately the same 
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and close to those of the chondrules, although the coarse-grained ones are 
slightly more magnesian than the fine-grained ones. Besides above magnesian 
inclusions, there are a few CAIs, which are irregular in shape and consist of 
aggregates of very fine-grained Ca- and Al-rich materials. 
Isolated olivines include two different types, as in the other C3 and C2 chond- 
rites (i.e. 3,4). One is magnesian (Fogg.8-98.0) and shows a reverse zoning of 
CaO, and the other is strongly zoned (to Fo48) and shows a normal zoning of CaO. 
The latter olivine has different ranges of zoning from grain to grain, though 
most of them have the core compositions less than Fogo. An exceptional olivine 
grain with a zoning range from Fog9 to F060 is present. Most olivines are the 
same as those found in the chondrules in the zoning pattern and compositions. 
Furthermore, there is a grain, of which zonal pattern is not concordant to its 
outer shape. It is concluded that the isolated olivines would be the fragments 
of olivines in the chondrules and some inclusions, and would not be the products 
of direct condensation from gas. 
Glass inclusions are often found in olivine crystals in the chondrules, inclusions 
and matrix in ALH-77307. Preliminary experiments have been carried out on the 
average compositions of the inclusions to reproduce their textures. In these 
experiments glass inclusions with bubble in olivine crystals identical to those 
in ALH-77307 as well as those in other chondrites (i.e.4 and 5) were reproduced 
by heating to about 1600°C at 10-~atm Po and cooling with rates 50-100°/min. 
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