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Introduction: Enstatite chondrites are the most reduced 

group among chondrites. Like the other types of chondrites, the 
enstatite chondrites experienced various degrees of metamor-
phism and shock [e.g., 1]. We have examined the mineralogy and 
chemistry of EH3 chondrites in order to understand low tempera-
ture metamorphic reactions on the EH parent body.  Here we de-
scribe the mineralogy, chemistry and matrix textures that distin-
guish EH3 chondrite PCA82518, from several other EH3 chon-
drites (ALHA81189, Y-691, ALH84170, and Sahara97096).  

Results:  This meteorite is mainly composed of porphyritic 
to granular pyroxene chondrules, and irregularly shaped metal-
sulfide clumps. Euhedral silica is commonly observed near chon-
drule rims and in pyroxene fragments. The presence of olivine 
and well-defined chondrules suggest that it belongs to type 3.  

Many of the low-Ca pyroxene crystals in PCA contain nu-
merous blebs of sub-micron sized Ni-poor Fe metal and troilite. 
These pyroxenes appear opaque in transmitted light and tend to 
be mantled by a thin layer of pure enstatite [2].  

The matrix in PCA 82518 is different from that of other 
EH3s. The matrices of most EH3s are characterized by silicate 
sulfide and metal clasts ranging in size from one to several μm- 
across (“clastic matrix” of [3]). The fragmental, clastic textures 
of these grains can be seen easily in back-scattered electron im-
ages.  In contrast, much of the PCA matrix is so fine that individ-
ual grains are not observed; this matrix may be glassy. The ma-
trix contains kamacite crystals with bulbous shapes (convex crys-
tal margins with matrix). In addition, elongate enstatite crystals 
extend from chondrules into matrix.  

Pyroxene in PCA shows a wide range of Fs content similar to 
other EH3s; however, the Cr2O3 content in olivine is lower.  In 
type 3 OC and CO chondrites, Cr2O3 apparently diffuses out of 
olivine during metamorphism [4].  

Discussion:  Well-defined chondrules and the presence of 
olivine indicate that PCA82518 is a type 3 chondrite.  However, 
the very fine, non-clastic matrix and bulbous metal crystals dis-
tinguish PCA from other EH3s.  The bulbous metal texture indi-
cates in situ crystallization or annealing, not clastic transport.  
This texture and elongate pyroxene extending into matrix may 
have resulted from a shock event, similar to that inferred for 
RKPA80259 [5].  The lower Cr2O3 of olivine compared to other 
EH3s is consistent with metamorphism at higher temperature [4] 

PCA 82518 is classified by [1] as shock stage S3, based pri-
marily on lamellar twinning and undulatory extinction in coarse 
enstatite. However, actual shock energy might have been higher 
than suggested by this classification if enstatite crystals were an-
nealed. In any case, PCA 82518 experienced more extensive 
heating, probably due to shock, than the other EH3 chondrites in 
our study. 
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