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Introduction: While sedimentary environments 

have been a major exploration focus for biosignature 
preservation on Mars, terrestrial quenched impact melt 
breccias can encapsulate organics and complex cellular 
structures [1,2], demonstrating a widespread biosigna-
ture preservation mechanism for Mars with a fidelity 
superior to sedimentary rocks. We have identified pre-
served glass-rich impactites in dozens of craters on 
Mars [e.g., 3], showing that these deposits are accessi-
ble on the martian surface today. Using the Nili Fossae 
trough as an example, we show how impactite deposits 
can be mapped from orbit over a potential landing site, 
then identified on the ground with the instrument suites 
onboard the ExoMars and Mars 2020 rovers. 

Nili Fossae Trough: The Nili trough is a NE-SW 
trending graben that opened radially to the Isidis basin 
and was later infilled with clay-rich sediments [e.g., 4] 
and buried by Hesperian lava. Ejecta from Hargraves 
Crater (D = 60 km) spill into the trough and underlie a 
landing ellipse proposed for MSL, and now the Mars 
2020 rover (Fig. 1). The ejecta is exceptionally well 
preserved and exposed by erosion and thus is a signifi-
cant exploration target given the recent recognition of 
glass-rich impactites as a biosignature preservation 
mechanism. 

Orbital Observations: HiRISE imagery reveal the 
textural signatures of impactites as shown in images of 
Hargraves ejecta throughout the proposed landing el-
lipse (e.g Fig. 2). We have developed techniques to 
detect glass-bearing materials using the CRISM dataset 
[3], and these methods are applicable to suspected im-
pactites at other proposed landing sites. In the Nili 
trough ellipse impact melt is difficult to distinguish 
from the ubiquitous mafic cap material that coats the 
surface.  

Rover Observations: Cameras on the Phoenix 
lander and MSL have imaged probable impact glass 
spherules [5,6], so mast imagers can be used to remote-
ly detect impact glass from a distance of meters to tens 
of meters. On Mars 2020, the SuperCam [7] instrument 
will be ideal for more rigorously characterizing impact 
glass at distance: it will measure visible/near-infrared 
spectra, Raman spectra and laser-induced breakdown 
spectral chemistry as a coordinated set of measure-
ments. For in situ rover arm measurements, the PIXL 
lithochemistry instrument [8] and SHERLOC Raman 
spectrometer [9] would provide spatially resolved 
chemical analyses of any impact glasses, and possibly 
detect organics embedded within impact glass.  
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Figure 1. Topography of the Nili trough, showing 
the proposed landing ellipse under Hargraves ejecta. 

 

 
 

Figure 2. HiRISE image showing details of Har-
graves impactite with white arrows pointing to breccia 
blocks. 
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