MAPPING IN THE NORTHERN MARTIAN PLAINS: A renewed survey of the Acidalia Mensae and Colles regions
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ABSTRACT.

Acidalia Mensae is an oblong field of tilted mesas roughly trending
east-west, with Acidalia Colles encompassing a regime of knobby
terrain trending northeast from the center of the mesa region.

Each province extends for approximately 300km in their respective
directions in the heart of the vast plains of Acidalia Planitia. As part
of efforts in the 1980s targeting evidences for a putative northern
Martian paleo-ocean — manifesting itself most notably in geologic
maps of quadrangles in East Acidalia — the Acidalia Mensae region
was selected and divided into three quadrangles ranging across
26.8°W to 36°W and 47.5°N to 52.5°N. The region was then
mapped at a 1:1,000,000 scale using Canvas on a Viking base map.
We present an updated draft of this document converted into
ArcMap, including a completed fourth quadrangle that covers

the bulk of the Acidalia Colles region. Previously mapped units have
been updated according to the availability of new higher-resolution
data - particularly, Thermal Emission Imaging System (THEMIS)
Day Infrared (IR) data as a base map, paired with supporting
Context Camera (CTX) and High Resolution Stereo Camera
(HRSC) HRSC stamps extracted from the Mars Orbital Data
Explorer repository. Geologic units and contacts for the mesa
and knob regimes, interstitial alluvial units and the surrounding
plains are comprehensively presented alongside lower-level features
such as levels (hypothesized to be shorelines) and pitted cones
(putative pingos). The project was mapped in a transverse Mercator
projection. Upon minor revision, the map is to be submitted to the

USGS for publication.
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MORPHOLOGY.

Elliptical crater

Asingle large elliptical crater was observed on THEMIS and CTX data in the southwestern portion of the map.
Such craters, as summarized in the Impact Cratering Record chapter from Kieffer (1992), are thought to form
from very low-angle impacts and has been hypothesized as progenitors of the SNC meteorites.

The image is indicated by a black box in the map’s southwestern quadrant.

Fluvial Rills

These structures (termed rills) have been previously associated with the [smenius Level, the second-highest
regionally-extensive bench observed in Deuteronilus Mensae, and are hypothesized

to be a remnant of a catastrophic flooding event (Parker et al, 2010). Such structures have been most
notably discussed in press as tsunamis in Rodriguez et al (2015). However, the image above was the only such
structure discovered in the area.
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Deuteronilus Mensae — Arabia, Ismenius, Deuteronilus, and Acidalia — show elements of distinct interplain
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