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Introduction: Clasts of igneous texture containing graphite 

laths were found on two polished sections (#2 and #6) of NWA 
801. Such achondritic material is rare. We intend to find out if it 
is related to ureilites. The electron microscopic observation and 
the REE abundances are reported here.  

Results: One clast (on #2) is about 3 x 1.5 mm and another 
(on #6) is 1 x 0.7 mm in size, respectively. The latter is texturally 
homogeneous and contains graphite (up to 25 μm long). The 
former consists of two lithologies; graphite-bearing and graphite-
free lithologies. The graphite-free lithology (GFL) occupies the 
central part of the clast and the graphite-bearing lithology (GBL) 
is found at both ends of the clast. Mineralogy of GBL on both 
polished sections is similar, suggesting that they are different 
sections of one clast. Therefore, the following description is 
mainly based on the observation of the clast on the polished sec-
tion #2.  

GBL mainly consists of olivine with minor amounts of Ca-
poor pyroxene (Mg#~24) and Ca (Na, Cr)-rich pyroxene. Trace 
amounts of phosphate, sulfide, metal and graphite are present. 
GFL mainly consists of olivine with minor amounts of Ca 
(Na,Cr)-rich pyroxene and potassium-rich devitrified mesostasis. 
Trace amounts of phosphate, sulfide and metal are present. The 
olivine compositions in both lithologies are similar (Fa~32), sug-
gesting equilibration after these lithologies were put together. In 
contrast to ureilites, reduction of olivine rim is not observed. A 
typical grain size of olivine in GBL is ~20 μm.  It is slightly lar-
ger in GFL. It is to be noted that the grain sizes of graphite and 
olivine in the clast are much smaller than those in ureilites.  

REE abundance patterns in phosphates in both lithologies 
are similar and LREE-enriched (~100 x CI at La). Based on the 
modal abundances of phosphates, the bulk REE abundances in 
both lithologies were estimated to be <0.1 x CI at La. (Ca-rich 
pyroxene does not contribute significantly to the bulk REE abun-
dance.) In contrast to REE, incompatible elements like potassium 
and phosphorous are considerably enriched in GFL. They are not 
particularly enriched in GBL. 
Discussion: LREE-enriched patterns confirm igneous origin of 
the clast. However, the absolute abundances of REE lower than 
those in CI suggest its complicated igneous history. Abundances 
of incompatible trace elements (K and P) suggest that GFL and 
GBL were igneously fractionated from each other. The graphite-
bearing lithology which is not enriched in incompatible trace 
elements, may, similar to ureilites, represent mantle of a parent 
body.  

The high Fa number suggests that smelting did not occur ex-
tensively in the GBL. However, the presence of GFL testifies to 
extensive loss of graphite by smelting, if both GFL and GFL 
were derived from the same source material. Fully self-consistent 
history of this achondritic material is yet to be constructed. 
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