


dence suggesting release of subsurface fluids from beneath
or within the smooth plains: 1) as shown in Figures 1 and 2d,
the smooth plains and valley floor flutes have been broken
into units characterized by knobs (klt and kst), the outcrops
which form amphitheater-like patches suggestive of collapse,
as it might have occured from the release of subsurface wa-
ter, 2) polygonal blocks form zones of chaos (unit bpt),
which is generally attributed to the release of subsurface
water as observed elsewhere on Mars [10], and 3) within
parts of unit vsg, small braided channels are found (arrow in
Figure 2d), the heads of which end abruptly and give the
appearance of sapping from ground water sources.

Figure 2c. The high-standing valley floor (unit ps), valley

grooved slope (vsg) and the deep-incised channel floor with
flutes (vff), orientation of flutes (white arrows) suggests fluid
release from underground beneath the ps unit at the eastern
slope of the channel, black arrows show possible dike, HRSC
image.

Parts of the valley floor in the mid-to-north region
mapped show narrow (<100 m wide), long grooves cut into
the surface that are oriented parallel to the inferred flow
direction. We suggest that these features could represent
scours carved by glaciers, consistent with the interpretation
by [6] for similar features seen in the south near the source-
graben for Mangala Valles. Possible glacial activity is also
suggested by irregular-shaped depressions, or pits, smaller
than a few hundred meters across and seen on the valley
floor to the north designated vfp in the map [9]. The pits
could be "kettles," which represent blocks of ice that were
entrained in glacial deposits and which subsequently melted,
leaving voids in the deposits.

Figure 2d. The large knob terrain unit (klt) suggesting sur-

face collapse due to underground water release, HRSC im-
age.

Conclusions: Our analysis shows that the Mangala Val-
ley flooding(s) had more than one source. One, important
and probably dominating, was that described by previous
researchers for the graben in the valley head. Another impor-
tant, source was the release of ground water beneath the
smooth plains unit. The observed morphology could be
formed in one or in more than one flooding periods; this
issue can potentially be solved using crater-based dating on
different units [11].
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