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Introduction: We report laser probe argon isotope analyses 

of ‘lherzolitic’ shergottite Northwest Africa (NWA) 4797. The 
results are discussed in the context of deciphering shock history. 
NWA 4797 is texturally complex, with strong shock overprinting 
primary igneous features [1]. Shock effects in olivine and pyrox-
ene include strong mosaicism, grain boundary melting, reduced 
birefringence, shock blackening, and pervasive fracturing. Mas-
kelynite has not been observed in NWA 4797; rather, precursor 
igneous plagioclase has been completely melted, vesiculated and 
recrystallized by shock to form plagioclase microlites in glass. A 
vein (~1 mm; 10.8 vol%) of quenched melt transects the sample, 
from which skeletal olivine (Fo69-79), pyroxene (En44-51Fs14-18, 
and chromite have crystallized in alkali-rich glass containing 
spheres of iron sulfide. 

Samples, Methods and Results: A total of 37 extractions 
were obtained on recrystallized plagioclase, the shock melt vein 
and igneous groundmass using a New Wave 193 nm eximer laser 
ablation system (~70 μm diameter melt pits). This system pre-
vents heating outside laser pits, precisely targeting plagioclase 
and the vein. Corrections for mass spectrometer discrimination, 
irradiation interferences and cosmogenic 36Ar concentrations 
have been applied to all argon data following extraction.  

Groundmass. Extractions yielded a wide range of ages from 
690 ± 30 Ma to several apparent ages >4.5 Ga. All groundmass 
analyses yielded ages older than the conventional range for sher-
gottites (~200−600 Ma), indicating the presence of excess argon.  

Recrystallized Plagioclase. Several young ages were ob-
tained, ranging from 50 ± 20 Ma to 150 ± 15 Ma. However, 
many of the plagioclase analyses were contaminated by ground-
mass, yielding ages up to 2760 ± 40 Ma. These older ages are 
correlated with the Ca/K ratio of the analysis. 

Shock melt vein. A transect of laser pits crossing the melt 
vein showed on average lower 40Ar/36Ar ratios within the vein in 
contrast to other shergottites. This is reflected in the mean age of 
the vein (800 Ma) compared with the groundmass (2600 Ma).  

Cosmic Ray Exposure (CRE) ages. A CRE age of 2.2 ± 0.4 
Ma was measured using spallogenic 36Ar and 38Ar production.  

Discussion: The CRE age of 2.2 ± 0.4 Ma approximates the 
time of impact ejection. We interpret young ages from recrystal-
lized plagioclase to indicate the timing of argon loss during an 
impact event on Mars. While the youngest age is significantly 
older than the CRE age, this may reflect partial loss during the 
impact event, but clearly the ages are younger than conventional 
crystallization ages for shergottites. The combined lack of a Mar-
tian atmospheric signature and significantly younger ages in re-
crystallized plagioclase is attributed to longer cooling times for 
this melt. Argon extractions from the shock melt vein show lower 
40Ar/36Ar ratios compared to shock melts in other shergottites. 
We favor a formation mechanism by injection rather than in situ 
pore collapse for the shock melt vein. These observations make 
NWA 4797 a unique shergottite worthy of further study.  
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