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Direct comparisons of textures between synthetic, olivine porphyritic 
chondrules produced in dynamic crystallization experiments (1,2,3) and 
natural, olivine porphyritic chondrules show that many textures are closely 
replicated. The experimentally prodwed olivine crystals ranged from equant 
rounded or euhedral to hopper to skeletal or plate to barred (1). In most 
experiments these olivines were set in a glassy or finely radiate pyroxene 
matrix. There were a few experimental charges in which the pyroxene reached 
phenocryst proportions and the product could be described as an olivine- 
pyroxene porphyritic chondrule. All of these experimentally produced crystal 
shapes and textures were observed in just a few samples from the Antarctic 
Meteorite collection (77249, 160, 038, 79001, 045). Natural samples with 
rounded olivine crystals are best replicated with near 50% relic crystals and 
a longer melting time at high temperature. The equant, euhedral phenocrysts 
(Fig. 1) are produc@ with a modest number of relic crystals grown at modest 
cooling rates (<lo0 C/hr). With ever decreasing numbers of relic crystals to 
act as nuclei, the crystals become increasingly skeletal or dendritic. 
Skeletal phenocrysts occur when few nuclei are present and with modest cooling 
rates while the more skeletal or even dendritic plate olivines (Fig. 2) 
reflect the near absence of nuclei and thus growth at larger degrees of 
supercooling. 

Barred olivine chondrules observed in the above Antarctic meteorites 
show considerable variation from the classic rimned,, barred, single crystal of 
olivine (which were very rare) to complex combinations of individual barred 
olivines (dendrites) in a single chondrule with partial rims associated with 
some of the individual dendrites. It is these textures that are most comnonly 
replicated in the experimental charges. These textures form only from 
completely melted precursor material, which has a few embryos and n$ nuclei at 
the begining of cooling, and at the more rapid cooling rates (>lo0 C / h r ) .  

Crystal settling in the experimentally crystallized charges, 
particularly of olivine, presents difficulties in making comparisons. This is 
particularly true when both pyroxene and olivine crystallize. The olivine 
crystallizes first and settles to the bottcnn of the charge and the later 
growing pyroxene is in the upper portion of the charge. The physical 
separation of the olivine and pyroxene is a reflection of the presence of 
gravity during crystallization of the experimental charges and its absence in 
chondrules. Settling also leaves a large portion of the charge free of 
crystals and allows the growth of large skeletal crystals which would not grow 
if the space was not available, i.e. if all the melt was interstitial to the 
crystals uniformly distributed throughout the charge. It is necessary to look 
past these significant differences in the textures and compare just the 
crystals which are the elements of the texture. Therefore, while individual 
crystals compare well with chondrules, whole textures may not. It can be 
concluded that the melting temperatures for chondrule precursor material muxt 
bracket the liquidus temperatures for short periods of time. 
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Figure 1. Photomicrographs of natural (left) and experimentally produced, 
porphyritic olivine chondrule textures. The olivine is equant, euhedral; the 
dark matrix is finely spherulitic and the other is glass. 

Figure 2. Photomicrographs of natural (left) and experimentally produced, 
porphyritic olivine chondrule textures. The olivine is elongate, skeletal or 
plate; the dark matrix is finely spherulitic and the other is glass. 
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