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(1) NWA 7034 and NWA 11522
 

● NWA 7034 and its pairs are amongst the oldest and most diverse Martian meteorites [1-3]:
 - U-Pb, Sm-Nd, and Rb-Sr ages ranging from 4.4 to 1.3 Ga.
 - Ages indicate a long and protracted history.
 - Complex polymict breccia comprising clasts of impact, igneous, and sedimentary lithologies, set in 

fine-grained matrix.
 

● In this study we describe NWA 11522, a recently discovered pair of NWA 7034. Specimen details are as follows: 
 -  NWA 11522 comprises single dark stone weighing 3.2 g (Fig. 1).
 - Purchased in November 2013.
 - Type specimen is held at the Natural History Museum, London (BM.2013,M8).
 - Outer surface is irregular.
 - Lacks fusion crust, but has dark desert varnish (Fig. 1).

Fig. 1: Photograph of the exterior of NWA 11522, showing the dark 
varnished outer surface. A few crystals show through (lighter 
colors) . Desert varnish has been removed from the lower left 
portion of this meteorite (arrowed) to reveal the dark gray color of 
the stone’s interior.
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(2) Petrography of NWA 11522
 

● Characterization was undertaken via:
 - X-ray micro-CT (at NHM).
 - SEM & EBSD (at Glasgow).
 - Electron micro-probe (at NHM).
● These techniques demonstrate that NWA 11522 is petrographically very similar to 

NWA 7034, i.e.:
 - Polymict breccia (Fig. 2, 3).
 - Mineral and lithic clasts set in a fine-grained matrix.
 - Lithic clasts are predominantly mafic, although include impact melt clasts and 

spherules (Fig 2, 3).
 - Main minerals are pyroxene, feldspar, Fe-Ti oxides, and Fe-oxides.
 - Chlorapatite is a minor constituent (Fig. 3c, d).
 - Zircon is present as a rare phase (Fig. 3e).

Fig. 3: (a) Backscattered SEM image of NWA 11522. Part of a large impact melt clast is visible in the lower left of the image. Some of the more prominent clasts are indicated by dashed outlines. Large grains of feldspar (Fsp.), 
pyroxene (Px), and iron-titanium oxide (Fe-ox) are also indicated. The different clasts and mineral fragments are also apparent in Electron-dispersive spectrometry (EDS) element maps of (b) Al, Fe, Mg [brown, green, blue, 
respectively] and (c) K, P, Ca [red, green, blue, respectively. (d) Backscattered image of an apatite crystal ~70 μm long. (e) Backscattered image of a zircon crystal ~30 μm wide.
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Fig. 2: X-ray micro-CT scan of the 
meteorite (while it was an intact  
piece). The plane of this image is 
slightly different to the SEM images 
in Fig. 3. The X-ray image 
emphasizes  the large impact melt 
clast with prominent rim, located in 
the upper right. Other clasts are 
present in the lower-right of the 
image, while feldspar (dark gray) 
and pyroxene (light gray) crystals 
are dispersed through much of the 
meteorite. 

Fig. 4: (a) Feldspar and (b) pyroxene compositions in NWA 11522 show close similarities to NWA 
7034. NWA 7034 data are from [1]. Like NWA 7034, NWA 11522 has a wider range in feldspar 
compositions than most Martian meteorites – in line with the fact that NWA 7034 and pairs are 
regolith breccias comprising clasts from a wide variety of Martian protoliths. 

(3) Mineral chemistry
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(4) Summary
 

● NWA 11522 is confirmed as a pair of NWA 7034.
● Mineral fragments (feldspar, pyroxene, Fe-Ti oxides) and clasts are 

abundant.
● Rarer phases such as apatite and zircon are also present.
● NWA 11522 expands the amount of material available to study the 

diverse NWA 7034 pairing group.
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