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Introduction: The martian meteorite Northwest Africa 

(NWA) 7034 and pairings represent the first brecciated hand 
sample available for study from the martian surface [1]. Detailed 
investigations of NWA 7034 have revealed substantial lithologic 
diversity among the clasts [2-3], making NWA 7034 a polymict 
breccia. NWA 7034 consists of igneous clasts, impact-melt 
clasts, and “sedimentary” clasts represented by prior generations 
of brecciated material. In the present study we conduct a detailed 
textural and geochemical analysis of the sedimentary clasts.  

Results/Discussion: Clasts with non-igneous textures in 
NWA 7034 are grouped under the term brecciated lithic clasts. 
These clasts typically consist of fine grained matrix surrounding 
coarser mineral fragments or other clast types (e.g., igneous 
clasts). This texture is typical of breccias, and they likely repre-
sent fragments of a breccia lithology that existed prior to the as-
sembly and lithification of NWA 7034. The matrix and grain 
boundaries are distinct from the interconnected bulk matrix mate-
rial, allowing the clasts to be distinguished from other clast types. 
Brecciated lithic clasts tend to be larger than igneous clasts, rang-
ing in size from 0.9x0.2 mm to 11x12 mm. Quantitative shape 
analysis of the lithic clasts provide evidence of transport across 
the martian surface, although the transport mechanism cannot be 
determined. Some of the lithic clasts display evidence of second-
ary alteration, including Fe-oxide veining that cross cuts grains 
within the clast and terminate at the clast boundary. In addition, 
highly metamict zircons display elevated abundances of alkalis 
and LREE, consistent with alteration by crustal fluids similar in 
composition to the fluids implicated in high-temperature altera-
tion of the nakhlite-chassignite magma body [4-5]. The bulk ma-
trix of NWA 7034 does not exhibit evidence of interaction with 
the same crustal fluids. U-Pb ages of alkali-rich metamict zircons 
from an altered sedimentary clast in NWA 7034 yield concordant 
ages of 1574±38 Ma, which likely reflects a minimum age of al-
teration and may reflect a reset age of the zircon. 
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