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Introduction:  Dark slope streaks [1-3] are distinc-

tive Martian slope features that have been studied for 
several decades. These elongated features are generally 
darker than their surroundings and typically begin at 
point sources. Relatively-bright slope streaks likely re-
sult from modification of originally dark features [4]. 
The leading hypotheses for their origin are dust ava-
lanches [3,5] or various aqueous models [2,6-7]. New 
slope streaks were observed by the Mars Orbiter Cam-
era (MOC) [3] and have subsequently been studied in 
more detail [4, 8-10]. As a prominent example of Mar-
tian slope activity, slope streaks are important to under-
stand both for their own role in shaping the current sur-
face and as a comparison for other slope processes. This 
project examines HiRISE before-and-after images to re-
veal details of the changes at high resolution.   

Observations:  Growth timescales: To date, all ob-
servations are consistent with rapid formation of dark 
slope streaks rather than incremental growth over an ex-
tended period. This includes examples in which the for-
mation time is constrained to within weeks, and no sub-
sequent extension occurred over a period of years. How-
ever, over-printing of older streaks by newer does occur 
(Fig. 1), so it is not necessary to reset the surface entirely 
in order to permit streak propagation. In one case a 
streak straddles the scarp left by a previous avalanche of 
slope material, with no apparent difference on either 
side (Fig. 2). As the topographic effects of this streak 
appear minimal (no relief is visible along the margin), 
this indicates that removal of the entire avalanche-prone 
layer is not necessary to produce a dark streak.  

 
Figure 1: Overprinting of older slope streak by 
younger (HiRISE images PSP_003595_2115 and 
ESP_029888_2115). The brightness of the new 

streak is similar in the area within and outside the 
older streak.    

 
Figure 2: Slope streak straddling an avalanche-mar-
gin scarp (HiRISE images PSP_003595_2115 and 
ESP_032301_2115). Arrow indicates the scarp and is 
at the same location in both images.  

Topographic interactions: Fig. 3 shows an example 
of a dark slope streak mostly blocked by a ridge of dust. 
The streak overtopped the ridge at several locations. 
There is no evidence for percolation through the ridge, 
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as would be expected for seeping water; instead, the 
flow appears to have overtopped the ridge at locations 
favorable for a flow over the surface.  

Topographic effects: In many cases subtle topo-
graphic features are preserved within slope streaks, even 
in some km-scale examples. However, topographic 
changes also occur in some cases. Fig. 4 shows a slope 
streak with a multi-lobed distal reach. The lobes are sep-
arated by subtle ridges that extend up-slope within the 
streak, suggesting clumps of moving material at the time 
of formation. Nevertheless, even in this case minor to-
pography is preserved between the ridges in some parts 
of the streak. Ridges appear to cross-cut each other at 
one location, suggesting that the features are erosional 
in origin.   

 
Figure 3: Anaglyph of HiRISE images 
ESP_041968_2075 and ESP_042614_275.  

Clustered formation: Although slope streak for-
mation can occur at any time of year and is often spo-
radic [9], we have observed evidence for annual varia-
bility and clustered formation in some cases. Some lo-
cations have experienced high rates of streak formation 
in particular years. This can occur in conjunction with 
impacts [11] but in some cases no trigger is apparent.  

Discussion: These observations are largely con-
sistent with the dust-avalanche model for dark slope 
streaks. However, it is possible to produce a prominent 
streak by removing only a small amount of dust. The 
near-uniform internal tone within most streaks, despite 
variable topographic effects, suggests darkening by a 
photometric effect rather than exposure of a darker sub-
strate. These and additional observations of new slope 
streaks will be discussed at the meeting.  
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Figure 4: Formation of ridges within a new slope streak. Left: HiRISE image PSP_003694_1800. Center and 
right: ESP_029420_1800 with two different stretches. 
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