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Introduction: Amoeboid olivine aggregates (AOAs) are irregu-
larly-shaped objects that are composed of fine-grained forsteritic 
olivine and Ca,Al-rich minerals. The grain sizes of the constituent 
minerals are usually measured using BSE images because they are 
too fine-grained to observe in the optical microscope. However, 
determining a grain boundary is also difficult for AOAs from the 
Y81020 CO3.0 chondrite that has adjacent grains of uniform chemi-
cal composition [1].  

In order to study the grain sizes and crystallographic orientation 
of the constituent minerals in AOAs, the electron back-scattering 
diffraction (EBSD) technique was employed. EBSD can provide 
crystallographic information for micron-sized regions on the surface 
of thin sections.  

Methods:  A NORAN phase ID EBSD system attached to a 
HITACHI S-4500 SEM was used to analyze a thin section of 
Y81020. In order to identify the minerals present, we performed 
~200 spot EDS analyses of AOAs (one per 1-4 µm2); we also col-
lected EBSP (electron back-scattering patterns) on each area. A 
crystal that has an EBSP showing a different orientation was defined 
as a different grain. Chemical compositions were measured using a 
JEOL JX-733 EPMA. 

Results and Discussion:  AOAs in Y81020 are up to 700µm in 
size and are composed of olivine (Fo99.5-99.9), Al-diopside, anorthite 
(An100), and spinel (pure MgAl2O4); no perovskite or melilite were 
observed. The Al content in Al-diopside ranges from 1 to 17 wt%.   

All AOAs in Y81020 show compact textures.  Forsterite grains 
are closely packed, and grain boundaries among adjacent grains are 
not distinctive. Although the grain boundaries of olivines in AOAs 
from other chondrites are determined by FeO-rich olivine that de-
velop at forsterite grain boundaries [2], measuring the sizes of oli-
vines in the AOAs from Y81020 is difficult because they are free of 
FeO-rich olivine. 

Clear EBSPs were obtained from all minerals from AOAs, indi-
cating they are crystalline. We have collected EBSPs from about 
200 points from the desired region of an AOA in Y81020 so far. 
Based on the EBSD study, we find that the grain size of forsterite is 
1 to 9 µm. Al-diopside occurs as thin (<10 µm) rims around forster-
ite. EBSPs show that the individual grain size of Al-diopside is up to 
5 µm. Anorthite is present in a core region of a Ca,Al-rich area. The 
grain size of anorthite is less than 8 µm. Spinel is heterogeneously 
distributed in the anorthite region. Spinel nodules are composed of 
small spinel grains <8 µm in size. 

The textures and chemical compositions of AOAs in Y81020 are 
similar to AOAs from other carbonaceous chondrites [e.g., 2,3]. 
However, the sizes of AOAs in Y81020 tend to be smaller than 
those from other type of chondrites. In addition, EBSD studies show 
that the grain sizes of forsterites are smaller. Because AOAs have 
never experienced extensive melting [2], the difference in grain 
sizes of the constituent minerals of AOAs may indicate a different 
thermal history of AOAs in Y81020. 
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