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Ridge Extent

Introduction and Fundamental Questions
• Over 12,500 curvilinear ridges exposed in the Nilosyrtis Highlands on Mars have been mapped and analyzed to give insight into
subsurface processes (e.g. water, volcanism) in Noachian terrain. These ridges may be the surface expression of an ancient
hydrological network where fluid flow was driven by hydrothermal circulation. This study’s goal is to constrain mechanisms of
formation for exposed ridges and answer the following questions:
• How many different types of ridges are present in the mapped region, and can they be uniquely classified by their
morphology?
• What is the relationship of ridge outcrops to elevation, topography, and regional geology?
• Are there distinct patterns of ridge orientation?
• Of the ridges present in the mapped region, did they all form by the same process? What mechanism(s) may have
produced these ridge formations?
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Ridge Diversity
Dense, Polygonal Ridges:

Long, Anastomosing Ridges:

Long, branching ridges that are
commonly found around Huo
Hsing Vallis (2% of ridges, N =
206). When pieced together,
parallel ridge segments can
continue up to 100 km in length.
Cross-cut by remnant fluvial
channels.

Erosionally-exposed polygonal
networks of ridges (52% of
ridges, N = 6,546). The ridges
often contain knobs/mounds
along their length and at
intersections between two or
more ridges.

Short, Anastomosing Ridges:

Radial, Irregular Ridges:
4
5
3

6

2

1

1

2

Low curvature ridges defined by
bulges in width along their length
and radiation from a central
mound/knob (3% of ridges, N =
349). Ridges display en echelon
geometries, decrease in height
and width with distance from
central mound/knob.
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Linear, Unconnected Ridges:
4
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Shorter, branching ridges found
around Huo Hsing Vallis and
other degraded terrain. (2% of
ridges, N = 185). When pieced
together, ridge segments can
continue up to 10 km in length.
Cross-cut by remnant fluvial
channels.

Other Ridges:
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Ridge elevations, as attributed by MOLA Topography, are graphed in the above
histogram. Highlighted in red are peak elevations of ridge exposure, where the
number corresponds to a regional map of ridges exposed (red) in that elevation
range (grey) and displayed relative to the total mapped ridges (blue).

S t ra i g h t r i d g e s t h a t ra r e l y
intersect (3% of ridges, N =
373). Knobs occasionally found
along ridge length, but ridges do
not branch at these locations,
usually found isolated from ridge
clusters.

Includes ridges that did not fall
into the other categories or had
characteristics pertaining to more
than one (39% of ridges, N =
4,908). Distinctive characteristics
to further subdivide these ridges
have not been identified.

Processes of Formation
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• Dense, Polygonal Ridges: Erosionally-exposed fractures, faults, or deformation bands that hardened by fracture-fill or diagenesis relative to the host
rock, similar to those identified by Saper and Mustard (2013) [1]
• Radial, Irregular Ridges: Low curvature ridges that radiate from a central mound and decrease with height and width from the mound feature,
match the characteristics observed by Head and Mustard, 2006 [2] and Lambert, 1981 [3] for volcanic and/or breccia dikes, respectively
• Linear, Unconnected Ridges: Straight, non-intersecting ridges with similar heights/widths and slightly longer lengths than Dense and Polygonal
Ridges, possible fractures, faults, or deformation bands hardened relative to the host rock or volcanic and/or breccia dikes dikes
• Long and Short, Anastomosing Ridges: Long networks of branching ridges exposed primarily in erosional windows from fluvial activity, hypothesized
to be inverted river channels [4,5] or fluid-filled faults that hardened relative to the host rock [1]
• Other: Includes mapped ridges that did not fall into one of the aforementioned categories or had qualities pertaining to more than one. Mechanisms
of formation include all those previously mentioned in addition to clastic dikes and sediment filled fractures. No observed ridges had a boxwork
structure [compare to those described in 6, 7]. It is also important to note that very few ridges were found north of 31°N, likely because of the
obscuration of the surface by the well-studied latitude dependent mantle (e.g. [8]).
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