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Introduction
Slope-streaks are a class of features forming on the surface

of present-day Mars. They were discovered in high-resolution
Viking Orbiter images [1, 2], but only Mars Orbiter Cam-
era (MOC) images [3] revealed that they are currently active.
Sullivan et al. [4] developed a kinematic model for dry dust
avalanches that is consistent with observed characteristics of
slope streaks. Schorghofer et al. [5] correlated streak re-
gions with surface properties including low thermal inertia,
topographic roughness, and peak temperature in search for
a triggering mechanism, and considered the potential role of
trace amounts of water. Ferris et al. [6] suggested that more
voluminous aqueous processes are involved in streak forma-
tion.

Here, we seek to improve upon previously described cor-
relation [5] with surface temperatures measured on kilometer
scales by the Thermal Emission Spectrometer, by examining
and modeling local surface temperatures measured on 100-m
scales by the Thermal Imaging Spectrometer [7].

Observations
MOLA: Results from analysis of a sample of 16 sites where

MOLA ground tracks intersect slopes with streaks show a
range range of 16-38◦, with a median of 22◦.

MOC / THEMIS (vis): Thus far we have focused on the
released MOC data for the identification of slope streaks. This
surveying process forms the basis for all subsequent tests;
improvements in our knowledge of where streaks occur will
lead to better constraints on their formation conditions and
mechanisms. In addition to the MOC data, THEMIS 100 and
19 m/pixel images in the visible band can be used to constrain
streak location and formation times.

An example is shown in Figure 1. A large number of dark
streaks are seen on the sunlit slopes of a branch of Mangala
Vallis in a THEMIS image obtained in the visible band (Panel
a). This site was previously imaged by MOC, and indeed
image M02-03985 was identified in our preliminary study.
Differences in lighting geometry, radiometric calibration, and
resolution contribute to apparent differences between the two
images, but many of the same slope streaks can be identified
in both.

TES/THEMIS (IR): We have advocated a dependence of
slope streak formation on surface temperature using TES data,
sampling the surface with a footprint of 3×6 km, and ag-
gregated over larger spatial bins [5]. However, in order to
investigate the actual conditions under which slope streaks
form we must examine the heterogeneous temperature field,
and consider the thermal state over diurnal and seasonal cycles
at individual sites where streaks are found. In Figure 2, a MOC
image near the Medusae Fossae formation shows an abundance
of streaks (panel a). The slope faces where streaks cluster are
seen to have the high brightness temperature in the THEMIS

IR band shown in panel b (The data is shown as a qualitative
demonstration only; quantitative information will depend on
additional instrument calibration by the science team).

An example of a dark streak large enough to be seen by
MOC, MOLA and THEMIS, is shown in Fig. 3. MOLA point-
to-point measuments indicate a a slope ∼20◦ where the streak
initiates. The THEMIS image shows the positive thermal
anomaly of the dark streak.

Model
A one-dimensional, layered, numerical model is employed

to explore thermo-physical properties of slope streak sites
(Fig. 4). The thermal diffusion equation
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where T is temperature, t is time, κ is the conductivity, ρ is
the density, c is the heat capacity, and z is depth, is solved.
The flux boundary condition at the surface includes incom-
ing solar radiation, infrared emission by the atmosphere, and
black body radiation by the surface. Atmospheric emission is
approximated by 4% of noontime insolation [8].

Summary
The significant heterogeneity of the temperature field ar-

gues that extending the thermal analysis to specific sites with
streaks is crucial to determining the conditions under which
they form. Factors such as albedo, slope, and thermal inertia,
contribute to the heterogeneity, and we aim to unravel their rel-
ative roles in order to learn about triggering of streak formation
and the materials involved.
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Figure 1: (a) THEMIS image in the visible band showing a cluster of dark slope streaks on the sunlit slopes of a branch of the
Mangala Vallis. The image has a resolution of 19 m/pixel, and covers an area about 14 km wide. (Image credit: NASA/JPL/ASU).
(b) MOC narrow angle image of the northwest face under similar illumination conditions, with a resolution of 2.9 m/pixel (Image
credit: NASA/JPL/MSSS). Streaks common to both images can be identified.

(a) (b)

Figure 2: (a) A portion of MOC image M14-01955 (∼3 m/pixel) near the Medusae Fossae Formation, showing numerous
slope streaks (Image credit: NASA/JPL/MSSS). (b) A portion of daytime infrared image I01266011 (∼100 m/pixel) obtained
by THEMIS. The grayscale pixel values correspond to surface brightness temperature (NASA/JPL/ASU).
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Figure 3: (a) MOLA Profiles crossing a slope with a dark streak in MOC image M10-00967 (NASA/JPL/MSSS). Shown are the
image data with MOLA shot locations superimposed, as well as the elevation and slope profiles. (b) THEMIS image I01665006
(NASA/JPL/ASU) shows the positive thermal anomaly of the dark streak (black arrow). North direction is to the right.
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Figure 4: Model run of temperature variations with depth and time, with parameters chosen to match the location shown in Fig. 3
(Latitude is 5◦N, slope angle is 20◦ north-facing, albedo is 0.25, and the thermal inertia is I = 80 J m−2 K−1 s−1/2 .)
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