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Introduction:  Porphyritic textures are commonly seen in 

many kinds of achondrites, lunar samples, martian meteorites and 
terrestrial rocks. Some of such porphyritic textures are composed of 
large porphyritic grains set in a very fine-grained mesostasis of 
micro-lath minerals and called as “vitrophyre” in particular. Such a 
vitrophyric texture has been extensively studied on Apollo 12 and 
15 samples (e.g. [1]), and its formation was explained by either (1) 
two stage cooling, which is slow cooling followed by rapid cooling, 
or (2) rapid linear cooling (>2oC/hr). We found that such a texture 
could be produced in linear cooling experiments at slower cooling 
rate than that estimated for lunar samples using the analogue 
meteorite composition. 

Results and discussions:  The run product from our linear 0.5 
oC/hr cooling experiments with the bulk composition of QUE94201 
basaltic shergottite [2] has a porphyritic texture composed of large 
euhedral pyroxene grains set in a very fine-grained lathy pyroxene 
and plagioclase mesostasis similar to lunar “vitrophyre” (Fig. 1). 
Porphyritic pyroxene grains are roughly divided into two groups. 
One is a large grain (~500 µm) and the other is a medium size grain 
(<100 µm) showing a swallow-tailed shape. Microprobe analysis 
indicates that Ti-rich oxide is also present in the mesostasis. The 
core composition of the porphyritic pyroxene is more Ca- and Al-
rich than that of pyroxene in equilibrium with the melt, although the 
Fe/Mg ratio is similar [2]. These pyroxene grains are extensively 
zoned. Fe, Ca and Al contents increase from core to rim. Medium-
grained pyroxene has a more Fe-rich composition than that of large 
pyroxene and has a variation in Ca contents. It is likely that the 
crystallization of plagioclase was suppressed in the early stage, and 
then the mesostasis was formed from the undercooled residual melt 
as refered in [3]. 

The vitrophyric textures are seen in some achondrites recently 
found (e.g. [4]) and are often interpreted as the results of two-stage 
cooling. However our experimental results show that such a texture 
could be produced by relatively slow linear cooling history. Hence, 
we need to be careful when we consider cooling history of vitrophy-
ric textures. 
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Fig. 1. BSE image of the QUE run product 
from 0.5oC/hr cooling. 
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