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Background Objectives
Deciphering the distribution and origin of the mineral serpentine on U Generation of a global map of Mg-rich
Mars has both geologic and astrobiological significance. Hydrogen serpentine deposits on Mars using

(H,) and methane (CH,) gases are produced during the production CRISM, HIRISE, and CTX data.

of serpentine via the oxidation of olivine and pyroxene by water. | |
Since chemolithotrophic microbial communities rely on H, and CH, W Constrain the mechanism(s) that

nutrient sources at and surrounding sites of active serpentine controlled serpentinization on Mars
production, serpentinized rocks on the red planet are a compelling from the results of geologic context,
astrobiology target. terrain age, and stratigraphic context.

Approach and Results

d Apply the dynamic aperture factor analysis/target transformation (DAFA/TT) to 15,760 of CRISM Targeted
Reduced Data Record (TRDR) images to localize serpentine spectra at near-infrared (NIR) wavelengths.

d Employ the I/F and radiance ratio validation techniques to eliminate the possible impact of a known artifact
present in ~90% of CRISM images that overlaps with serpentine’s characteristic 2.12 um band.
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1 The global serpentine map reveals a concentration of detections accumulated over a few regions.

 Nili Fossae and Nili Planum show the highest concentration of serpentine detections.

J Serpentines are mostly detected at craters, valleys, and plains (based on preliminary results).

1 Majority of serpentine detections are linked to Noachian crust — suggesting serpentinization was active in
Mars' past.

Significance of Results/Benefits to NASA/JPL

J Constrain the amount of H, and CH, available for warming — when early Martian climate was above freezing.

 Localize the regions of martian crust that potentially hosted habitable paleoenvironments and the distribution
of hydrothermal activity in the subsurface and the geochemical conditions. _;%z

4 Inform the selection of landing sites for JPL/NASA's next Mars rover. :
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Future Work

 Connect the geologic context, terrain age, and stratigraphic context to the detected serpentine locations.

J Make the results available to research communities including astrobiologists, planetary geoscientists, Mars
atmospheric scientists, and Mars mission planners inside and outside of JPL.

National Aeronautics and Space Administration

Publications and Acknowledgements:

Jet Propulsion Laboratory In Prep:
California Institute of Technology Emran, A. A. Flatland, J. Tarnas, and K. Stack. 2023. Global Distribution of Serpentine on Mars. [Intended for
Pasadena, California JRL]

Conference Abstract:
WWW.nasa.gov Emran, A. A. Flatland, J. Tarnas, and K. Stack. 2023. Global Distribution of Serpentine on Mars using
Clearance Number: CL#00-0000 Machine Learning Techniques. AGU 2023, San Francisco, CA.

Poster Number: PRD-P-006

Author Contact Information: (Phone: 626-429-8532 and Email: al.emran@jpl.nasa.gov)

Copyright 2023. All rights reserved.



