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Figure 1. Hand sample of NWA 6162

Figure 6: Nd and Hf data for whole rock of NWA 6162 compared to

literature compliations [1]

- Pyroxene: En61.7-71.2 Wo5.9-11.7 Fs26.7-29.4

- Olivine in groundmass: Fo64.6-65.4

- Olivine phenocryst: Core to Rim Fo71.4-67.7

- Chromite: Chr39-77Ulv2-50Sp12-41

Summary

- The isotopic compositions, trace element abundance ratios, and

calculated ƒO2 are all consistent with parental melt for NWA

6162 derived from mantle sources that are depleted in

incompatible elements and relatively reduced.

- The ƒO2 determined for the phenocryst assemblages are -4.0

relative to FMQ, while the groundmass assemblage yielded a

more oxidized composition (-3.4 relative to FMQ). This

difference is attributed to late stage oxidation of the magma [e.g.

4,6].

- Since this sample is likely derived from a pile of stacked igneous

rocks from a single meteorite ejection site, this specimen is

important for building a picture of the lithologic and mantle

source variations recorded from a single location on Mars.

Figure 8: Oxygen fugacity of phenocryst(megacryst) and matrix in NWA 

6162 relative to QFM buffer versus REE enrichment. Modified after [4]. 

Figure 3 :Cross Polarized map (top) and composite X-Ray elemental

map (Al = white), (Ca = yellow), (Fe = red), (K = cyan), (Mg = green), (Si

= blue), (Ti = pink) (bottom).

- Olivine-pyroxene-spinel

oxybarometry was applied to

early and late stage

assemblages to calculate

oxygen fugacity (ƒO2) and

crystallization temperature

- Three phenocrysts have a range of oxygen fugacity relative to

FMQ of -3.91 to -4.17, averaging at -4.05 with a standard

deviation of 0.4

- Calculated temperatures range from 949 to 1054°C

- Four matrix areas have a range of oxygen fugacity relative to

FMQ of -2.63 to -4.18 and an average of -3.44 with a standard

deviation of 0.6

- Calculated temperatures for this assemblage range from 843

to 1067°C.
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Figure 4 : Pyroxene quadrilateral and olivine major element

compositions for NWA 6162.

The Hf and Nd isotope composition of whole rock indicates that the

specimen is derived from incompatible element depleted mantle

source

The crystallization age is needed to further discuss the mantle

source relationship and will be determined in near future

Figure 2. Mars ejection age compilation from age < 6 Ma [1] and

references therein). ES (enriched), IS (intermediate), and DS

(depleted) shergottites.

• Large olivine phenocrysts (up to 3mm)

• Fine-grained groundmass composed of pyroxene

(pigeonite), maskelynite, olivine with minor accessory

chromite, ilmenite, merrillite, and pyrrhotite

• Northwest Africa 6162 is a 

completely fusion crusted depleted 

olivine-phyric shergottite with an 

original mass of 89 g [3]

• It was found near Lbirat in southern 

Morocco in 2010 [3]

• It shares a 1.1 Ma ejection age 

with 15 other depleted olivine-

phyric shergottites (Figure 2)

Bulk REE Composition

Figure 5: Chondrite-normalzied bulk REE abundances for NWA 

6162 and other depleted olivine-phyric shergottites adopted from 

Irving et al. (2012)

Figure 7 : Occurrence of three

phases used to calculate

oxygen fugacity
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