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Figure 4. (a) Drainage basin #89 and associated modeled and
mapped networks (centered at 23.0°S, 268.2°W). The
positions of most higher order valleys in are in agreement.
The model does not identify most of the 1% and 2™ order
mapped tributaries incised along the steep rims of impact
craters. The model shows the trunk valley continues across
the floor of crater A, joins with several tributaries, and
terminates on the floor of crater B. (b) THEMIS daytime IR
image 103680002 (image width ~31 km; resolution ~99
m/pixel) shows no valleys on the floor of crater A and crater
B displays no visible breach in its rim.

significant reactivation of valleys by later pulses of
fluvial activity suggest that most Tyrrhena Terra valleys
are ancient, most likely Noachian in age.

Comparisons of mapped and modeled watersheds
show that the Martian networks observed in images do
not approach an idealized case of a precipitation-
dominated system over large areas or of uniform,
widespread dissection. As a first order attempt to
identify watersheds on the present Martian surface, the
hydrologic model used in this study appears to
adequately delineate drainage divides and large-scale
networks, at least down to second order valleys.
Delineation of drainage divides and valleys are affected
by the spatial (64 pixels/degree) and vertical (~10 m)
resolution of the MOLA DEM. As a result, the model
most accurately predicted valleys greater than half a
kilometer wide and 10 meters deep. The hydrologic
model shows widespread development of valley
networks, which is inconsistent with large areas of
apparently undissected terrain observed in images. SFD
and FAV selection are important factors in using the
model to best predict the locations, numbers, and
patterns of mapped valleys. Rigorous comparisons of
the model results to image data have helped to produce
accurate maps of Martian drainage basins and their
associated valley networks. Understanding the timing

and extent of fluvial and impact processes from
geologic mapping provides key information for
quantitative characterization of fluvial systems using
hydrologic models.

CONCLUSIONS: We have completed geologic and
geomorphic mapping and hydrologic surface waterflow
modeling in the highlands of Tyrrhena Terra, Mars. The
presence of valley networks, the establishment of
integrated dendritic and (sub) parallel drainage patterns,
and the distribution of valleys and eroded impact craters
throughout Tyrrhena Terra suggests that fluvial
dissection of the highlands was widespread.
Morphologic observations, crater/valley relationships,
impact crater distributions, and the lack of evidence for
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