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Introduction: CEPS has undertaken an extended
study of long lava flows on the terrestrial planets,
their location, morphology, and potential modes of
emplacement [1- 8].  As part of this ongoing
investigation, we have concentrated on a single large
flow in Tharsis, with noted similarities to several
terrestrial analogs [9].

The Saddle Flow: An impressive series of lava
flows emerges from the topographic saddle between
Ascraeus and Pavonis Mons.  The most prominent of
these (hereafter referred to as the “Saddle Flow”) has
distinct margins that can be traced for over 480 km in
the Viking images [Zimbelman, 1998], although its
exact source cannot be identified.  On the Viking
images, a leveed channel can be identified in the
medial portion of the flow; the flow appears to widen
and thicken beyond this zone.  A number of previous
studies [Zimbelman, 1985; Hanley and Zimbelman,
1995; Hanley, 1998], noted what appeared to be an
anomalous direction of flow.  After emerging
northward from the saddle, the flow proceeded
northwest for several hundred kilometers, then turned
sharply northeast; this action could not be explained
by reference to Viking topography, the only data
available at the time.  Later studies [Zimbelman et al,
2001] were, however, able to explain this change in
direction. When corrected MOLA topography is
employed, the flow is clearly following local gradient
into a large topographic basin.

Methodology: A multimodal approach is utilized
in the examination of the Saddle Flow, including
image interpretation (VIKING and THEMIS, [e.g., 8-
11] ), MOLA topographic analysis and flow profiling
[e.g., 3, 8, 9]. downflow behavior statistical analysis
[e.g., 2, 4, 9], rheologic modeling [e.g., 8 - 11], and
GIS modeling and integration [e.g. 12-13].

MOLA data. Mars Orbital Laser Altimeter
(MOLA) data are employed in this study for a wide
variety of purposes including flow margin mapping,
topographic analysis, and geomorphometric studies.
The flow margins seen on a shaded relief image
created from regridded (1 pixel = 1/256 degree)
MOLA topography closely match those mapped from
Viking images  (Fig. 1); however, the MOLA data
have superior resolution in the proximal regions of
the flow, allowing the margins to be traced back to a

potential source vent. The parameters (slope, width,
thickness, cross-sectional area) used in the
geomorphometric analyses and modeling were
derived from the MOLA data set by taking a number
of profiles perpendicular to the flow direction. (Fig.
2). Profiles were generated from MOLA data that
were gridded using the GMT (Generic Mapping
Tools) software.

Figure 1.  Outline of flow boundaries (in red)
subscene of shaded relief from MOLA data.
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 Figure 2.  Regridded MOLA data used to generate
(top) color image and flow profiles (marked in red on
image).  Only the five profiles (a-e)  from cross-
section 1 are illustrated in the plot (bottom).

THEMIS data. As of the current writing, complete
coverage of the Saddle flow is available only in the
VIKING and MOLA data sets.  However, some 80
km of the flow has been imaged by THEMIS.  This
data set has significant advantages, including superior
spatial and spectral resolutions.  We have found the
IR bands in particular to allow improved
discrimination of the flow margins (see Fig. 3).

Comparison to Earth analogs—Carrizozo and
Hawaii: The Tharsis Saddle Flow shows a strong
relationship between underlying topography and
resultant morphology [9].  Such a relationship has
proved hard to establish for terrestrial flows [14-16].
Although the flow shows a surprising number of
similarities with the compound Carrizozo, New
Mexico basalt flow (including elevated western
margins and evidence for collapsed lava tubes), there
is also significant resemblance to Hawaiian a’a flows

and interpretation as a simple flow can explain most
of the observed features.

Figure 3.  Subscene from mosaic of THEMIS
daytime IR images, showing 80 km of flow margins.
Each image strip is roughly 32 km wide.

Future Work:  Current efforts focus on
increasing the number of MOLA crossflow profiles,
used to extract flow morphometry and constrain
emplacement modeling.  In addition, we await
increased THEMIS coverage of the flow.
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