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Slope streaks are a geological phenomenon on the surface, morphologically, they
are narrow linear features showing an albedo considerably darker than their surroundings
(Kreslavsky and Head, 2009). They are mainly located on steep slopes in dusty regions
in the mid and low latitudes (between latitudes £ 40°) of Mars. There are multiple
hypotheses related to the formation process of slope streaks, including a water-free
mechanism related to the descent along steep slopes of fine-grained particles, such as sand
avalanches (Sullivan et al., 2001, Lange et al., 2022). The avalanche strips away the bright
dust layer from the surface, exposing a darker layer from below. On the other hand, one
argues the role of water and other volatiles in the formation of streaks and shows that the
distribution of slope streaks coincides with areas of high concentration of Water
Equivalent Hydrogen (WEH) (Bhardwaj et al., 2017). However, the physical relationship
between WEH and slope streaks has not been clear. This study aims to reveal the
substantive relationship between slope streaks and WEH to understand the formation
mechanism.

We have identified 11,697 slope streaks in 91 areas and measured the thermal
inertia of 317 craters in the MFF. Most of the craters with thermal inertia values below
160 J m2 k™! s has slope streaks. In contrast, about half of the craters with thermal
inertia values above 160 J m k! s do not have slope streaks. This contrasting feature
indicates that slope streaks would occur differently at thermal inertia below and above
160 J m™? k! 53, In the areas with thermal inertia of > 160 J m2 k™! s WEH abundances
and slope streak density show a clear negative correlation: the lower the WEH abundances,
the higher the slope streak density.

The identity of the substance related to high WEH is unknown, but the non-
detection of hydrated salts in the MFF suggests that the WEH signal indicates the possible
presence of HxO-ice (Carter et al., 2013). The negative correlation between slope streak
density and WEH abundances suggests that the existence of moisture inhibited the
formation of slope streaks by intergranular cohesion. This implication can support the

particle flow (dry) mechanism.
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