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The Chassigny meteorite is a dunite that belongs to the SNC (Shergottites-Nakhlites- 
Chassigny) group of achondrites; these are believed to be samples of the planet Mars ([I] and 
references therein). This meteorite is composed predominantly of olivine (-90%), with minor 
pyroxene and plagioclase and trace phases such as opaques and chlorapatite [2]. Chassigny is 
the least studied of all the SNC meteorites, and there still remain questions regarding its 
petrogenesis. By studying the microdistribution of trace elements (in particular, rare earth 
elements, which are recognized to be indicators of igneous petrogenetic processes) we hope to 
gain additional information about the formation and crystallization history of this meteorite. 
Moreover, it has been recognized that Chassigny is closely related to the nakhlite pyroxenites, 
since it has (a) an igneous crystallization age that is similar to that of the nakhlites (-1.3 b.y.; 
[3, 4, 5]), (b) an initial Sr isotopic ratio that is identical to that of Nakhla [5], and (c) a whole 
rock REE abundance pattern that is LEE-enriched, like that of the nakhlites (although absolute 
REE abundances are approximately an order of magnitude lower in Chassigny compared to 
Nakhla) [ti]. Also, Nakamura et al. [5] performed mineral separate analyses for REE in 
Chassigny (although results of these analyses were not reported), and calculated that the REE 
composition of the Chassigny parent melt was similar to that of Nakhla. All these 
characteristics indicate that Chassigny and the nakhlites may, indeed, be petrogenetically linked. 
This hypothesis can be further tested by comparing the REE microdistributions in minerals in 
Chassigny and in the nakhlites. Therefore, we present here in situ measurements of REE 
abundances in Chassigny minerals, including, olivine, pyroxene, plagioclase and chlorapatite. 
These analyses were made with the Washington University ion microprobe. 

Fig. 1 compares chondrite-normalized REE abundances in minerals of Chassigny and of 
Nakhla (the latter were previously reported by Wadhwa and Crozaz [7]). It is interesting to 
note the similarity of REE patterns for each mineral in these two meteorites. Moreover, E E  
abundances in olivine, plagioclase and apatite in both meteorites are also approximately the 
same. Chlorapatite is the mineral that has the highest REE abundance in both meteorites, with 
La -2000xCI. The most striking difference between REE abundances in minerals in Chassigny 
and Nakhla is that augites in Chassigny have, on average, higher REE abundances (La -4.5- 
9xCI) than those in Nakhla (La -0.5-2xCI) 

Because of the strong similarities between Chassigny and Nakhla, we have assumed 
that the REE equilibrium partition coefficients used to interpret Nakhla results can also be 
applied to Chassigny data. To calculate the parent melt composition of Chassigny, augitelmelt 
partition coefficients experimentally determined by McKay et al. [8] were used. Similarly, to 
estimate the composition of melts in equilibrium with plagioclase and apatite, we used the same 
REE partition coefficients as in Wadhwa and Crozaz [7]. The most significant result of these 
calculations is that the REE pattern of the Chassigny parent melt is parallel to that of its whole 
rock (absolute REE abundances are, as expected, higher in the parent magma than in the bulk 
rock) and is also identical to the REE pattern of Nakhla's parent melt (as calculated in [7]). This 
suggests that the observed LREE-enrichment in the Chassigny whole rock is a characteristic of 
the parent melt from which it crystallized, and that this meteorite was not significantly affected 
by metasomatic infiltration of evolved, LREE-enriched melts subsequent to crystal 
accumulation. The crystallization sequence of minerals in Chassigny, i.e., olivine & augite?)-- 
>augite-->plagioclase-->chlorapatite, is inferred (from REE abundances in calculated mineral 
equilibrium melts) to be the same as in Nakhla, and is consistent with the observed textural 
relations. Therefore, based on REE microdistributions, it is likely that Chassigny and the 
nakhlites are genetically related. The parent melt composition of Chassigny could be related to 
that of the nakhlites by a process such as olivine fractionation or, alternatively, a different 
degree of partial melting of the same source. 
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Fig. la: REE in Minerals in Chassigny 
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Fig lb: REE in Minerals in Nakhla 
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