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 PBR formation is not yet well-constrained, with two proposed mechanisms: either through a
flow-separation model of self-reinforcing fluid vortices in the atmosphere, or through banded
patterns of armoring from TARs in which inter-ridge spaces are subject to preferential
erosion.

The objective of the proposed work
IS to improve understanding of
aeolian processes, climate, and
environmental evolution on Mars by
testing working hypotheses for the
formation of transverse aeolian
ridges (TARs) and periodic bedrock
ridges (PBRs) using experimental
methods and remote sensing data
analysis.
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« Using the UCLA wind tunnel we used long-term abrasion conditions to reconstruct erosional
patterns in low-density surfaces under high-velocity winds and sustained saltation by mm-
scale quartz grains. Results of this work showed that in these conditions, surface erosion is
dominated by wind-parallel effects (as in yardangs), disfavoring flow separation models of
PBR formation.

« We continued the second year of a global-scale inventory of PBR sites, using the subset of
orbital data with both CRISM and HIiRISE ortho-pair coverage of the same surface region.
658 HIRISE images were analyzed, resulting in the discovery of 13 previously undocumented
PBR sites (Figure 2).
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Figure 2. 13 additional PBRs (white triangles) were found during Year 2 between 15-30° N and
15-30° S or in the Hellas Basin region, with 4 of the 13 (black dots) displaying sediment
mantling. The survey included all HIRISE orthopairs that intersected with CRISM products in the
specified latitudes.

At each new site, we carried out a detailed characterization of both erosional and aeolian
bedforms, including ridge length and spacing, overall area of PBR systems, and alignment
and orientation of PBR and TARs (Figures 3). PBR orientation was assessed with respect to
traditional indicators of dominant wind direction. Thermal inertia was estimated using both
TES and THEMIS-derived thermal inertia models (Figure 4).
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circles are between 15° and 30° latitude, added during summer 2021.

settings.

« This SURP project has made significant progress towards an understanding of the origin of aeolian features that were wholly unanticipated by traditional (i.e. Earth-based) geologic theory, allowing
JPL to participate in fundamental questions of landscape evolution, sedimentation, and erosion.

« This project has provided JPL access to unique experimental wind tunnel facilities hosted at UCLA, with demonstrated success in creating Mars-relevant erosional surfaces in controlled laboratory

« By expanding the geologic context of known PBR sites, this project has opened questions of PBR dependence on wind regime that can be uniquely tested by rover data.
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