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Introduction: NWA 7034 and its paired meteorites are the first recognized martian polymict breccia samples, 

which have bulk compositions similar to rocks and soils in Gusev Crater [1-3]. Various lithologic components have 

been identified within NWA 7034, such as igneous, sedimentary, and impact melt clasts [4]. As one of four igneous 

clasts, FTP (Fe-Ti oxide and phosphate rich) lithology is very unique and represents a rock type previously unsam-

pled on Mars. Little is known about this type of clast partly because of its low abundance and small size. Here we 

report petrographic and mineralogical observations of a large FTP clast in NWA 7034. 

Petrology: A total of three FTP clasts were identified on one thin section in this study. The clasts typically dis-

play a basaltic texture and are generally small in size (~ 0.03 mm
2
). The mineral modes are rather variable among 

different FTP clasts. We carried out element mapping on the largest FTP clast (Fig. 1, up to ~ 0.8 mm
2
) with an Ox-

ford EDS. The clast has a fine-grained igneous texture with a modal abundance (vol. %) of plagioclase (46), apatite 

(17), low Ca pyroxene (12), ilmenite (4) and Fe-oxides (21). Mineral phases within the clast are subhedral to euhe-

dral. Plagioclase laths have an average size of 129 × 36 μm except one large grain (580 × 270 μm). Apatite grains 

range in size from 33 × 10 μm to fine acicular particles (47 × 2 m). Low Ca pyroxene comprises of mesostasis-like 

materials. Ilmenite grains range in size from 19 × 6 μm to fine acicular particles (40 × 5 m). Fe-oxides (mostly 

magnetite) are abundant and evenly distributed throughout the whole FTP clast.  

Discussion: The bulk composition of the largest FTP clast was estimated from mineral compositions and modal 

abundances. It has 33.7 wt% SiO2 and 3.6 wt% Na2O+K2O, in good agreement with the result of Santos et al (2015) 

whose FTP clast is much smaller (~ 0.3 mm
2
) [4]. The extremely low silica content in the clast makes it fall outside 

of traditional fields of volcanic rock classification scheme by IUGS, but fit in the foidite field of [5]. The model 

abundance of ilmenite in the FTP clast is much lower and that of magnetite is much higher than that in the previous 

study [4]. Because the size of FTP clast in this work is relatively large, its model abundance is more representative 

for this type of clast. The FTP clasts, with the high P2O5 content (~ 6.7 wt%, completely contributed by Cl-apatite), 

would most likely have formed due to silicate liquid immiscibility [4, 6].  Additional geochemical analyses are much 

needed to understand the formation of FTP clasts. 
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Fig. 1 BSE image of FTP igneous Clast. Pl: plagioclase; Ap: apatite; Ilm: ilmenite. 
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