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Introduction
Examining craters of identical diameter on a
planetary surface is the closest one can come
empirically to examining craters formed from
identical impact energies. In previous work [1] we
established that morphology differences in
Martian craters in the simple-complex transition
are determined by local differences in the
mechanical properties of the near surface. That
previous work focused primarily on different
geologic settings in the less-heavily cratered areas
of the northern hemisphere. Here I present
results from an initial survey of southern
hemisphere craters with 7 < D < 9 km, the
diameter range established in [1] as having the
broadest global range of morphologies within this
key transition.

Gratteri crater, at 17.71° S, 160.07 ° W, has an extensive ray system
observable in THEMIS night-time IR images and is a geologically recent
highlands impact. Notice its noncircular shape and lower depths than
either of the northern hemisphere craters.

Examples of craters in the Northern Plains that illustrate their general circularity and relatively large depths. Left – simple
crater at 33.47° N, 104.73° E. Right – central peak crater at 40.86° N, 36.78° W.
Stereo-derived topography in this blue box generated with SOCET SET (BAE Systems). All other DEMs were generated with Ames Stereo Pipeline.

The Observations
The starting point for the survey was craters with
preservation state 4 (best-preserved) in the Robbins and
Hynek [2] global database, 7 < D < 9 km. Globally there are
a total of 574 craters with these diameters in this
preservation state. However, because the database was
generated using 100 m/pixel images from the THEMIS
Daytime IR images, closer examination with higherresolution images (e.g., CTX, THEMIS Vis, HRSC) sometimes
reveals the craters to be degraded/filled. I am in the initial
stages of surveying the craters in this diameter range in the
southern hemisphere of Mars, particularly those in the
southern highlands. Here I show a sampling of the craters
that I have examined so far, along with preliminary stereoderived topography.

Sampling of southern hemisphere craters. CTX images are shown with preliminary stereo-derived
topography. Yellow lines indicate locations of profiles that are scaled and shown in plot to lower left.

Ejecta from larger crater
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Ice-filled craters. About half of the craters observed between 30° and 40° S
seem to have a younger, textured material filling the interior. This crater pair
is at 157.361° W, 39.42° S. Floors of these relatively well-preserved craters
have been covered by textured deposits interpreted as ice-rich by [3]. The
larger, SW crater postdates the adjacent crater and deposited ejecta onto its
floor. This ejecta is then superposed by the proposed ice-rich deposits,
implying that the ice-rich deposits must post-date both craters.
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Summary of Observations So Far

1.19 S, 37.75 E

Corozal

8.02 S, 134.18 E

•

39.06 S, 121.96 W

5.88 S, 9.994 E

47.74 S, 128.29 W

Above, the topographic profiles for all of the craters have
been proportionately scaled in x and y so that they have an
identical diameter of 8 km. Profiles are then shifted so (0,0) is
at the horizontal position of the west rim crest and the vertical
position of the mean of the surrounding terrain. Notice that
the southern hemisphere craters are all shallower than the
two examples shown from the northern plains.

•

8.02° S, 134.18° E

39.06° S, 121.96° W
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•

Locations of “well-preserved” craters in Robbins and Hynek [2]
database with 7 km < D < 9 km shown as small purple dots.
Southern hemisphere craters examined so far are larger green
dots, and examples shown on this poster are largest pink dots.
References: [1] Herrick R. R. and Hynek B. M. (2017) MAPS, 52, 1722-1743. [2]
Robbins S. J. and Hynek B. M. (2012) JGRP, 117, E05004. [3] Shean D. E. (2010)
GRL, 37, L24202.
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No Simple Craters - Most 7-9 km well-preserved craters in the
Southern Highlands have d/D relationships of ~0.1, and none
could appropriately be called “simple” craters (which have d/D
of ~0.2). Largest d/D in the southern hemisphere so far is
~0.12 for a few craters in the southern part of Tharsis.
Tectonic control – Only ~20% of craters surveyed have circular
rims, and about half of those are in the Tharsis part of the
southern hemisphere. All the rest have at least a portion of
the rim that is straight whose shape is controlled by some
near-surface lateral discontinuity; for a third of these nearly
the entire rim perimeter is irregular. These are much higher
percentages than observed in the northern plains. Often the
controlling faults cannot be identified from surface images.
Dust fill – When observed at high resolution, ~20% of the
surveyed craters had enough dust fill to completely obscure
the interior floor features, and these dust-filled craters were
also generally shallow with rim-floor depths < 500 m. Overall,
partial dust cover of craters seems much more common in the
southern hemisphere than the northern hemisphere.
Geographic distribution, interior and ejecta morphology – I
am still sorting this out, but initial observations suggest that
there are geographic patterns for both in the southern
hemisphere, but they are not correlated. Initial impression:
near-surface volatiles control ejecta morphology, near-surface
lithology controls interior.

