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Introduction: Dozens of impact craters in Arabia
Terra have light-toned layered deposits that cover por-
tions of the crater floors. Many of the large prominent
craters such as Becquerel, and smaller unnamed craters
have well-exposed strata of layered rocks. Their light-
toned appearance in visible images suggests they are
clean rock exposures that are brighter than adjacent
units. Using data from the various instruments on Mars
Reconnaissance Orbiter (MRO), we intend to map out
the extent of these light-toned layered deposits, char-
acterize their lithology, and determine possible compo-
sitions. We also intend to determine the likely origins
of these deposits, including why only certain craters
within Arabia contain these light-toned deposits.  

We are currently identifying impact craters with
layered deposits in an area between 5-25 N and 340-30
E. Because of the continuous extent and fine-scale na-
ture of these layers, we have used images from the
MRO Context Imager (CTX) and the High Resolution
Imaging Science Experiment (HiRISE) to study the
nature of these deposits. CTX images the Martian sur-
face in a 30 km-wide swath at ~5 m/pixel scale and
HiRISE images in a 6 km-wide swath with up to 25
cm/pixel scale. Here we present some of the initial
morphologic characteristics of these deposits using
Becquerel and Crommelin craters as examples.

Layering Characteristics: Becquerel Crater (22
N, 352 E). A large mound (~50 km across) of light-
toned material covering the southern portion of the
crater floor has prominent layering along its upper
slope and outer edges. Dozens of layers are commonly
observed, some with straight edges, and others curved.
In one area on the upper slopes of the mound, a
stacked sequence with as many as a dozen stair-
stepped layers with relatively straight edges are ob-
served (Figure 1). The upper layers within each stack
appear steeper than the lower layers. The distance (un-
corrected for slope) between the edges of lower layers
with wider surfaces is generally consistent at 5-10 m.
The more resistant cliff-forming top surface of each
stack is eroding along its edges, breaking into several
meter-sized polygonal blocks that fall and collect a
short distance below, forming small rubble piles. All of
the layers appear to be laterally continuous where ex-
posed and many are cut by faults that have offset the
layers as much as 10 m (Figure 2).

Adjacent to the straight-edged stacked sequence
and common throughout the mound are many layers
with curved edges that alternate between light-toned
and dark-toned materials, creating a “zebra” striped

appearance (Figure 1). The distance (uncorrected for
slope) between the edges of light-toned surfaces varies,
but is generally 20-40 m. HiRISE data shows no color
variation in or between the layers and most of the sur-
faces are covered by eolian materials, resulting in
darker-toned surfaces seen along the strata.

Crommelin Crater (5 N, 350 E). A large ridge
(~2.3 km across) of material on the eastern side of the
crater floor has a stacked sequence of layered materials
with a roughly stair-stepped pattern (Figure 3). Along
one portion of the ridge, each stack was observed to
have 3-4 semi-continuous layered surfaces that are
bounded above and below by a thicker bed. Along the
base of these thick beds is an accumulation of sand
and/or other fine materials, presumably from eolian
activity. The thicker beds can often be traced along the
ridge slope for up to 1 or more kilometers, but may
then transition to a thinner layer or become untrace-
able. In one particular part of the ridge where a se-
quence of four stacks appears equally thick, the dis-
tance between each stack (uncorrected for slope) is
~110-190 m (Figure 4). Both the thin and thick layers
have scalloped edges, indicating erosion of the materi-
als. HiRISE data shows no color variation in or be-
tween the layers and most of the surfaces appear to be
covered by eolian materials.

Future Work: Analysis of light-toned layered de-
posits in craters is ongoing. In addition to color, stereo
DEMs produced from HiRISE will aid in the analysis
of the layered deposits to determine their commonality
and possible regularity in their formation. Efforts to
define marker beds and to determine the true strati-
graphic thickness of layered deposits in Arabia Terra
using HiRISE DEMs are already underway [1, 2]. This
study will complement these efforts to look at the
widespread nature of these deposits. Multispectral data
from the Compact Reconnaissance Imaging Spec-
trometer for Mars (CRISM) instrument will also be
used to better match material types seen in the layered
deposits of craters.
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Figure 1. Portion of false color (IRB) HiRISE image PSP_004078_2015 of the layered deposits on a mound in the floor of Becquerel Crater.
Relatively straight-edged layers to the left occur in a stacked sequence. As many as a dozen layers between more resistant cliff-forming beds are
observed. The surface of the resistant bed is broken into meter-sized polygonal blocks. Area within white box shown in Figure 2.

Figure 2. Portion of false color (IRB) HiRISE image
PSP_004078_2015 with faults that have cut layered deposits in Bec-
querel Crater. Offset of the layers (white arrows) is on the order of
10 m or less.

Figure 3.  Portion of CTX image P06_003432_1852 with layered
deposits in Crommelin crater. The hills and mounds (left ) suggest
portions of the light-toned layered deposits are more resistant. The
impact crater in the upper left is ~2.4 km wide. Area within white
box shown in Figure 4.

Figure 4. Portion of false color (IRB) HiRISE image
PSP_003432_1850 with stacked layered deposits along a ridge of
material in the floor of Crommelin Crater. Each stack is bounded
above and below by a thick bed, which can be traced up to 1 or more
kilometers.
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