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A new Antarctic ureilite, LEW85328 contains olivine with 
Fa20.8% and pigeonite with Wo9.9%(1 ) .  This Wo content is the 
one of the highest value of pigeonites in known ordinary 
ureilites. This ureilite shows a macroscopic texture which is 
uncommon in ordinary ureilites possibly related to a shock 
event. Ogata et al. (2) presented an evidence that there might 
be shock events prior to the collision which gave rise to the 
break-up of the parent body. We investigated this ureilite 
mineralogically in order to obtain information on remnants of 
such shock events. 

A polished thin section (PTS) of LEW85328,25 was studied 
using an optical microscope, electron probe microanalyser (JEOL 
733 and 733mk II), and scanning electron microscope (JEOL 840 
and 820) to correlate textures and chemical compositions of 
olivines, pyroxenes, and interstitial rim materials. 
Comparison was made with ALH81101 , most heavily shocked 
ureilite. A pigeonite crystal selected from LEW85328,20 was 
mounted on a glass fiber and examined by the single crystal X- 
ray diffraction method by employing a precession camera and Zr- 
filtered Mo K-alpha radiation. 

In some portions of LEW85328,25 PTS, there gathered 
heavily reduced olivines with small inclusions of reduced metal 
even in the interior of the grain. These olivines have 
irregular grain shape and relatively smaller size than those of 
other portions. Carbonaceous materials are seen to be 
concentrated in several part of this area. Pigeonites of 
cloudy appearance are in contact with this portion (Fig. 1 ) .  
Comparing this texture with ALH81101 , we noticed that the 
ALH81101 olivine area has a very saall amount of reduced metals 
and carbonaceous materials. The ALH81101 olivines show 
granoblastic textures, which seems to be different from 
LEW85328,25. 

The glassy materials in cloudy pigeonite are classified 
into two groups: one is a Ca,Al-rich (A1203 14.0wt%, CaO 
10.2wt%, Si02 58.0wt%) but with some of iron and magnesium 
(FeO 1.6wt%, MgO 10.2wt%), another contains a higher amount of 
Si (Si203 69.4wt%) with smaller content of magnesium (MgO 
4.6wt%). There also exist interstitial rim materials in 
LEW85328,25 PTS. The interstitial rim materials are also found 
in other ureilites (2,3). The interstitial rim materials in 
LEW85328,25 consist of a Ca,Al-rich pyroxene and glass-like 
materials. 

The precession photograph of a pigeonite in LEW85328,20 
shows two slightly missoriented crystals with sharp diffraction 
spots, and no exolution of augite. The sharp diffraction spots 
means that this crystal had experienced weak shock effect, or 
heavily shocked but the shock effects were annealed in a high 
temperature episode after the shock event. No exolution of 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



LEN85328 UREILITE 

Saito, J. and Takeda, H. L P S C X X  939 

augite implies that this crystal has experienced rapid cooling 
faster than lunar mare basalts. 

According to Mori and Takeda (4), the Ca,Al,Si-rich glass 
in LEW85328 cloudy pigeonite is thought to have been produced 
by shock event, but we are not sure whether this shock event is 
prior to the breaking up of the parent body. On the other 
hand, the glassy materials containing higher amount of Si may 
be produced by the reduction by carbon during the cooling 
subsequent to the parent body breakup. 

The existence of interstitial rim materials in LEW85328,25 
strongly suggests that there are the remnants of shock melting 
prior to the parent body breakup. Ogata et al. (1988) showed 
that a shock event had occurred prior to the parent body 
breakup, and that the interstitial rim materials were 
solidified when the parent body was broken up. The 
interstitial rim materials in LEW85328,25 are thought to be 
produced by the same process that they have suggested. 

As for the origin of the texture of irregularly shaped 
reduced olivines described above, we think two possibilities 
from the diffraction data which show slightly missoriented two 
crystals with sharp diffraction spots: (i) this meteorite had 
experienced the shock event which resulted in the parent body 
breakup, but this shock effect was so heterogeneous that 
crystals at the junctions, etc. were preferentially disturbed, 
and portions of a pigeonite was partially melted. The 
pigeonite crystal examined by precession camera was affected 
weakly by this shock event. (ii) this meteorite had been 
heavily shocked prior to the parent body breakup, but the shock 
texture of pigeonite and disturbed olivines was annealed by the 
residual heat to give sharp diffraction spots of pigeonite 
before the second shock event. The first shock event may have 
produced both the interstitial rim materials and irregularly 
shaped olivine texture. It is difficult to identify two cases 
on the basis of the results we sure now, but the repeated 
collision cannot'be ruled out. 

We thank the Antarctic Meteorite WG for the meteorite 
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