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Introduction: This work investigates new insight
into the relationship between morphology and eleva-
tion of Martian valleys termini and hypothetical Mar-
tian ocean including their implication for global cli-
mate change using 128 pixels per degree MOLA data.

Martian Ocean and Valleys: After the initial pro-
posal of Contact 1 and 2 [1] large number of indica-
tions were presented supporting Martian ocean hy-
pothesis [2-7]. First results from the application of the
Mathematical Theory of Stochastic Processes (MTSP)
to the Lunar and Planetary Science (LPS) domain [8]
additionally outlined the correlation between crater
density and elevation on altitudes nearby and lower
than elevation marked as Contact 0 [9], which is, as all
indicates, caused by a drying ocean. Evidences by re-
cent missions also confirm present and/or past exis-
tence of water on Mars: Mars Express confirmed H2O
ice near South Pole [10] while Mars Exploration Rov-
ers confirmed minerals jarosite and magnesium sulfate
salts that require the presence of liquid water to form
[11]. Valley network systems on Mars additionally
remain the most unequivocal evidence that water
carved the surface of the planet in the distant past and
that the climate was different than today [12-15]. Ini-
tial study found that the highly distinctive morphology
of six large channels that empty into Chryse Planitia
disappears near Contact 2 [16]. The algorithms ini-
tially developed for analysis of Quasi-Circular Depres-
sions (QSDs) [17] were additionally used for visuali-
zation of the channels termini of all 10 major chan-
nels/valleys that empty into northern lowlands [18].
Initial results show that this valleys-ocean boundary is
placed between Contact 1 and 2 [18]. If we assume
that large ocean did exist, this implies that large global
climate change from warm and wet to cold and dry
conditions happened while proposed drying ocean was
between those two elevations [18].

Figure 1: Valleys-ocean boundary at elevation be-
tween Contact 1 (-2025m) and Contact 2 (-3440m).

New Insight From 1/128° MOLA Data: Of ten
major channels/valleys that empty into northern low-
lands, as shown in Fig. 1, the morphology of only the
largest two was clearly visible using 1/64° MOLA
data. The same resolution basically just confirmed that
the termini of other eight was inside valleys-ocean
boundary as well. Higher resolution 1/128° MOLA
data provides new insight into the morphology of the
channels termini of the other eight as well. As shown
in Fig. 2-9 their morphology is much more similar to
the morphology of the largest two than was possible
previously to see using 1/64° MOLA data.

Conclusion: As it can be seen from Fig. 2-9,
1/128° MOLA data confirms that all ten major chan-
nels/valleys termini start to lose their morphology near
Contact 1 and that even the largest one almost com-
pletely lose their morphology near Contact 2. Accord-
ingly, valleys-ocean boundary on Mars on elevation
between Contact 1 and Contact 2 was additionally con-
firmed. While previous work shows that if ocean ex-
isted, this valleys-ocean boundary implies that large
climate change from warm/wet to cold/dry conditions
happened, it is still to be investigated, can we also use
this boundary as en evidence that ocean did exist. The
lack of other explanations how valleys-ocean boundary
was formed certainly encourages this research.
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Figure 2: Channel termini at location 1.

Figure 4: Channel termini at location 3.

Figure 6: Channel termini at location 6.

Figure 8: Channel termini at location 9.

Figure 3: Channel termini at location 2.

Figure 5: Channel termini at location 5.

Figure 7: Channel termini at location 8.

Figure 9: Channel termini at location 10.
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