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Introduction:  Northwest Africa 10922 is a 182 

gram, single stone, purchased by Jay Piatek from Ad-

am Aaronson in Morocco in 2013. The meteorite is a 

martian polymict breccia and is paired with Northwest 

Africa 7034 based on identical mineralogies, litholo-

gies, major element geochemistry, and oxygen isotopes 

[1,2]. NWA 10922 is unique from the other NWA 

7034 pairings in that it possesses glassy fusion crust 

that is brown in color and is flow-lined. A polished 

saw-cut face revealed, in 2-D, an unusual clast with 

flat sides and an outline that is trapezium-shaped. 

Within the clast are concentric layers of alternating 

feldspar-rich and pyroxene-rich lithologies, and occu-

pying the center is a core of quenched silicate melt 

with dentritic olivines. The pyroxene layer shows a 

distinctly reddish hue (see Fig.1). 

 
Figure 1. Cut surface of NWA 10922, with the trapezium-shaped 

clast in the center. Distance across the cut face is approximately 4 

cm. 

Petrography of NWA 10922: The stone resembles 

other NWA 7034 pairings in that it consists of a com-

plex polymict breccia with fragmental feldspar and 

pyroxene crystals up to 5 mm, iron-oxide-rich spher-

ules, silicate-rich spherules, all set in a very fine-

grained groundmass composed of feldspar, pyroxene, 

oxides, phosphates, zircon, baddeleyite, and sulfides. 

While olivine has been reported in NWA 7034, it is 

relatively rare and when it occurs it is usually found in 

quenched melt clasts. The olivine in NWA 10922 oc-

curs only as skeletal olivine crystals within the core of 

the trapezium clast and are consistent with rapid cool-

ing and crystallization of melt. The olivines also have 

relatively high Ni-contents, NiO=0.53±0.05 (wt%), 

suggesting that the silicate melt from which the olivine 

crystallized was at high fO2 or there is meteoritic con-

taminant present [3], or both.  

The trapezium-layered object can be divided into a 

core and an outer layer (Fig. 2). The core displays a 

quench texture, and contains skeletal olivine crystals 

(Fig. 3) and spinels. Between the core and the main 

outer layer, there is a fine rim characterized by Ca en-

richment. Surrounding the outer layer is a thicker feld-

spathic layer. The outer layer, compared to the core, is 

enriched in Fe and contains less Si, as seen in the ele-

ment map (Fig. 4), and is fine-grained, but lacks a clas-

sic quench texture. Rhythmic layering of Mg is evident 

in the outer layer, surrounding the core of the trapezi-

um. The outer layer also contains three distinct sphe-

roids of feldspar, pyroxene, iron-sulfide and iron-

oxide, surrounded by a rim of small apatites. 

 
Figure 2. Backscattered electron image of the trapezium-shaped, 

layered clast. Compositional data and images were collected using a 

JEOL JXA 8200 electron microprobe at the University of New Mex-

ico. 
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Figure 3. Backscattered electron image of skeletal olivine crystals in 

the core of the trapezium-layered object.  

 

 
Figure 4. Si, Fe, and Mg element map of the layered trapezium clast.  

 

 

Figure 5. Mg element map of the trapezium-layered object, showing 

rhythmic layering. Warmer colors indicate higher Mg.  

 

Matrix feldspars are plagioclase  

(Ab54.8±5.7An43.1±6.3Or2.1±0.6), while feldspars in the tra-

pezium-layered object are either plagioclase feldspars 

(Ab64.0±5.2An31.5±5.6Or4.5±0.5) or alkali feldspars 

(Ab37.3±0.7An9.4±0.0Or53.3±0.7), and feldspars in the sphe-

roids are either plagioclase (Ab58.6±3.5An37.2±3.3Or4.2±0.3) 

or albitic (Ab24.5±2.6An3.7±1.5Or71.7±4.1) (Fig. 6). Pyrox-

enes in the matrix consist of low-Ca pyroxene 

(Fs31.2±7.7Wo3.7±2.1) and augite (Fs24.1±8.3Wo38.6±7.5) with 

Fe/Mn of 34±3.4. Pyroxenes in the spheroid are low-

Ca (Fs27.8±1.0Wo2.6±1.1), Fe/Mn 25.2±0.7 (Fig. 7). Oli-

vine (Fa34.3±0.5) has Fe/Mn ratios of 37.8±2.5. 

 
Figure 6. Ternary diagram of feldspars in NWA 10922. 

 

 
Figure 7. Ternary diagram of pyroxenes in NWA 10922. 

 

Origin of the multi-layered clast: NWA 7034 has 

been shown to consist of a complex aggregation of 

lithologies, likely representing a sequence of events 

spanning a significant portion of Mars’s geologic his-

tory [2, 4]. The core of the trapezium shaped clast ap-

pears to have been a rapidly quenched silicate melt 

possibly originating from a meteor impact or from a 

volcanic eruption on Mars. The origin of layers sur-

rounding the core and the enigmatic shape of this clast 

remains unclear. Future work will explore whether the 

layering and core all formed during the same event or 

if they formed in a sequence of events prior to final 

incorporation into polymict breccia. 
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