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2. Methods
Backscatter electron (BSE) images and energy dispersive X-ray spectroscopy (EDS) maps

were acquired from NWA 11522 on the Zeiss Sigma scanning electron microscope (SEM) at

the University of Glasgow (Fig 1A) to identify Zr-phases such as baddeleyite (Fig 1B,C).

EBSD data were acquired from the Zr-rich regions (Fig 1C) on the Tescan Mira at Curtin

University; these results are discussed in Cox et al., ([3] this meeting). One APT sample was

extracted from the matrix (Fig 1C) using a Tescan Lyra Ga focussed ion beam (FIB) at Curtin

University and sharpened using the Zeiss Auriga Ga-FIB at the University of Sydney following

the approach of [4]. The APT specimen was analysed on the CAMECA Local Electrode Atom

Probe (LEAP) 4000X Si at the University of Sydney. Eight million ions were collected and

their 3D distribution was reconstructed and the distribution of elements within the needle was

calculated using the IVAS software package.

4. Discussion and Conclusions
The APT sample is texturally similar (albeit on a much smaller scale) to CAS-stishovite assemblages

observed in shock melt pockets in Zagami, a heavily shocked Martian shergottite [5]. This

assemblage is stable at pressures of > 25 GPa and temperatures >2000 °C [5], ~10 GPa higher

than previous estimates for shock pressures recorded by NWA 7034 and pairs [2]. We interpret this

finding as evidence that the matrix and clasts experienced diverse shock histories, and that regions

of NWA 11522 (and potentially pairs like NWA 7034) experienced shock pressures >25 GPa.
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3. Results
EBSD data show that baddeleyite crystals are deformed and twinned (See Cox et al., [3] this meeting). The matrix grain from which the APT

specimen was extracted appeared homogeneous in SEM (Fig. 1C). APT results indicate that it is heterogeneous on the nanoscale with 1-2 nm

wide tubules of a Ca-Al-silicate (CAS) distributed through a SiO2 phase (Fig 2). The CAS-SiO2 interface is diffuse over 0.5nm (Fig. 2C). The

tubules occur in two distinct orientations (Fig. 2B). The composition of the CAS is similar to a Ca-hexaluminosilicate. If this is the case, typical

mineral associations imply that the SiO2 phase is stishovite [5].
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Summary
Atom probe tomography (APT) shows that the matrix of the Martian regolith breccia North West Africa (NWA) 11522, a pair of

NWA 7034, contains a high pressure mineral assemblage of Ca-Al-silicate (CAS) and stishovite. This assemblage implies that

some portion of the matrix grains experienced shock pressures >25 GPa and temperatures >2000°C, 10 GPa higher than

current estimates for NWA 7034. This finding is consistent with the heterogeneous shock history of breccia clasts and the matrix.
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Fig 1. SEM and EDS images NWA 11522. A) RGB EDS map of the NWA 11522 section, numerous clasts are visible. 

The white box is where image B) was acquired. B) BSE image of the baddeleyite containing fragment and surrounding 

matrix. The white box is where image C) was acquired. C) BSE image of the baddeleyite grain described in Cox et al., 

([3] this meeting). The centre of the red circle is the location the atom probe needle (Fig 2) was acquired from the 
matrix. Fsp= feldspar, Px= pyroxene, Fe-Ox = Iron Oxide.
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1. Introduction
NWA 11522:

• New pair of Martian polymict regolith

breccia NWA 7034 [1], (‘Black Beauty’).

• Complex impact history ≥2 events [2].

• Maskelynite is absent = ~5-15 GPa [2].

But, as it is a breccia, individual clasts or

matrix constituents may sample lithologies

that experienced different shock histories. We

apply APT to NWA 11522 matrix, to evaluate

nanoscale microstructures for evidence of

variable shock pressures.
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Figure 2. APT data extracted from Fig 1C. A) APT reconstruction of the interface between CAS 

and stishovite. B) APT atom cloud, C) Concentration gradient across a CAS tubule revealing 

that CAS-stishovite has a diffuse boundary concentrations of each phase are given in the table.
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