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Introduction:  The Athabasca region of Mars is
of special interest because it appears to contain the
youngest catastrophic aqueous flood features on Mars
[1-4].  The region also has extremely fresh lava sur-
faces and evidence for lava-water interaction [2-5].
Our initial geomorphologic mapping of the region
was made when it was a candidate landing site for the
MER rovers.  This initial mapping only used MOC
images, which provided incomplete coverage of the
region.  100-m/pixel THEMIS IR images now pro-
vide almost complete coverage of the region [6, 7]
and are the basis of the new map.  The THEMIS
mosaics and additional interpretation of these data are
presented elsewhere [6, 7].

Geomorphologic Units:  This geomorphologic
map distinguishes surfaces based on 100-m scale
geomorphology and infrared surface properties.  It is
not a geologic map in that it does not attempt to dis-
criminate units based on age or lithology.

Knobby Terrain:  Isolated high topography,
often with small debris aprons.  Interpreted to be
remnants of older cratered plains.

Undifferentiated Plains: Smooth surfaces
without clear volcanic or fluvial features.  Generally
corresponds to the surface of wrinkle ridges.

Mantling Deposit:  Highstanding surface with
distinct eolian erosion features (especially yardangs).
Generally corresponds to parts of the Medusae
Fossae Formation [4, 8].

Crater Ejecta: Lobate or diffuse deposits sur-
rounding craters.

Crater: Rims and unembayed interiors of
craters.  Assumed to be formed by impacts.

Lobate Plains: Plains with distinct lobate flow
scarps.  Interpreted to be lava flows, mostly from the
Elysium rise.  The morphology of most of the flows
is consistent with aa-like lavas [9].

Platy-Ridged Plains: Plains with smooth or
platy-ridged surfaces.  Interpreted to be sheet-like
flood lava flows emplaced on shallow slopes [9].

“Clean”:  Regions that have both unusually
high and low thermal inertia juxtaposed (i.e., regions
with high dynamic range at short spatial scales in the
THEMIS IR data).  Interpreted to be regions with
thin dust cover because either the surface is young or
because the dust was recently removed (by water?).

Channels: Topographic channels.  Interpreted
to have formed by aqueous erosion, but some may be
volcanic.

Fissures: Topographic fissures, interpreted to
be tensile fractures of the Cerberus Fossae.

Wrinkle Ridges:  Line marks presumed trace
of thrust fault that underlies the ridge.

Lobate Scarp: Low topographic scarp inter-
preted to be the margin of a lava flow lobe.

Interpretation: In producing this map, we found
ample evidence that the Athabasca region has a
complex interleaving of fluvial, volcanic, eolian,
impact and tectonic processes.  For example, some
fissures are covered by lava flows, but even the most
recent flood and lava features are cut by fissures.

We observe pristine geomorphologic features in-
dicative of both a catastrophic aqueous flood and
flood lava flows in Athabasca Valles.  The water
flood was locally depositional [7] and some portions
of this flood appear to have been only mildly erosive,
leaving essentially pristine lava surfaces at the few
meter scale.  The geomorphic indicators for aqueous
flow become gradually sparser downstream, sug-
gesting that much of the flow infiltrated into the per-
meable lava flows.  Alternatively, after leaving the
confines of Athabasca Valles, the flow may have
become sufficiently dispersed to become an insignifi-
cant geomorphic agent (at this scale).  Evidence for
aqueous erosion is seen again to the south of
Athabasca Valles, where waters moved from the
western to the eastern Cerberus plains [2, 4].  The
only major gap in the THEMIS data is in the area
linking Athabasca Valles to this southern channel
system, making it impossible to make a definitive
link between the two at this time.

Other interesting features are the many small
(probably) fluvial channels across the Elysium lava
flows.  Many of these channels appear to follow the
margins of the flow lobes rather than running down
their centers, making it more likely that they were
formed by non-volcanic processes.

Future Work: The next step will be to combine
the earlier geomorphologic mapping on MOC images
and new mapping on THEMIS VIS images with this
THEMIS IR-based map.  The major issue will be
reconciling the finer subdivision of morphologies that
is possible in the visible data as compared to the
THEMIS IR data.  Only after the geomorphologic
mapping is completed will we attempt to derive a
geologic map by inferring units of discrete ages and
distinct lithologies.  From this we will construct a
geologic history of this fascinating region of Mars.
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Figure 1. Geomorphologic Map of the Athabasca Region.  Basemap is THEMIS infrared mosaic at 100 m/pixel.
Unit descriptions and symbols explained in text above.
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