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Strong evidence exists, such as fans or deltas, that indicate some craters and
basins were once lakes, e.g., Eberswalde Delta (24.2°S, 33.7°W)

However, such fans are extremely rare.

Fossil Delta in Eberswalde Crater



Mars Science Laboratory 2nd Landing Site Workshop
Pasadena, CA — 23 – 25 October 2007

More commonly found on Mars are craters and basins in which occur light-
toned, layered, sedimentary rocks that exhibit a repeated character indicative
of periodic or at least episodic deposition. Often these layers (or packages of
finer, unresolved layers) have repeated thickness and physical properties.
These are very common in regions where sedimentary rocks are exposed.

MOC S09-00230, 3 km wide

MOC R06-00195, crater is 2.3 km wide

Unnamed crater at 8°N 7°W has hundreds of repeated layers of
similar thickness and erosional expression.

Unnamed crater in Schiaparelli with
several dozen repeated layers.
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The layers of sedimentary rock inside the crater exhibit a
different bedding character and erosional expression than
the rocks exposed by erosion outside the crater.

The differences between
rocks inside the crater and
outside the crater indicate
that the depositional setting
within the crater was
different than outside the
crater.
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Relatively thin, repeated beds of sedimentary rock exposed in craters—and differing
from the properties of rock outside the crater—is a common theme across Mars.

If the depositional setting inside and outside of the crater differs, then the subaerial
sedimentation hypothesis is suspect.

Leaving subaqueous deposition as a more likely explanation.

Sending MSL to such a crater would allow to test this hypothesis, and it would have
broader application to our understanding of sedimentation processes across Mars.

Our objective is to identify a crater that:
a) exhibits thin repeated layering
b) safe for MSL landing
c) provides ingress passages to the interior layers
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6.8°N
7.4°W

4.1°S
351.3°W

• Landing in northern Sinus Meridiani provides access to a great diversity of
light-toned, layered rock

• These rocks are lower in the stratigraphic column than at MER-B site
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Proposed Site: Meridiani Crater Lake

• Interior of crater -
fine layering

• Exterior to crater -
depositional
settings differ

• Ingress at northern
and southern ends

CTX P03_002179_1855_XI_05N001W_070113

1 km
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• Channels in
surrounding area

CTX P03_002179_1855_XI_05N001W_070113

CTX P03_002179_1855_XI_05N001W_070113

1 km
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9

A

CTX including crater
and both ellipses

Include approximate
egress paths

CTX P03_002179_1855_XI_05N001W_070113 CTX P03_002179_1855_XI_05N001W_070113

CTX P03_002179_1855_XI_05N001W_070113

20 km
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HiRISE image showing egress points from N and S ellipses

HiRISE PSP_002179_1855_RED

HiRISE PSP_002179_1855_RED
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HiRISE Close-ups of Crater Floor
All from HiRISE PSP_002179_1855_RED

50 m
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Regional Observations from OMEGA Data

1.9 um band depth
(Hydration feature)

2.4 um drop(sulfate feature)From J. Bell and R. Anderson, 2007, personal communication

Crater Lake Site
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Regional and Local CRISM Observations

From S. Wiseman and R. Arvidson, 2007, personal communication

Crater Lake Site
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Additional Material
• Preliminary DTM from CTX Stereo
• Anaglyphs of site
• More HiRISE close-ups of crater interior
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based on DTM created from CTX stereo by Larry Edwards
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based on DTM created from CTX stereo by Larry Edwards
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Stereo

CTX P03_002179_1855_XI_05N001W_070113/P06_
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CTX P03_002179_1855_XI_05N001W_070113/P06_
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CTX P03_002179_1855_XI_05N001W_070113/P06_
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All from HiRISE PSP_002179_1855_RED

50 m
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All from HiRISE PSP_002179_1855_RED

50 m


