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Introduction: Recurring Slope Lineae (RSL) are 

narrow dark streaks that incrementally lengthen down 

Martian warm steep slopes [1]. On first approximation, 

they appear and elongate during the Martian summer, 

disappear completely in winter and recur annually. This 

temperature dependence suggested that RSL may be 

related to flows of liquid water or brines [1-5], possibly 

fed by groundwater sources [6, 7] or from the 

deliquescence of hygroscopic salts [8]. Alternatively, 

RSL have been interpreted as dry granular flows [9, 10, 

11, 12], possibly related to aeolian processes [13, 14].  

Among the evidence that supports the latter is that, in 

Tivat crater, RSL and dust-devil tracks faded 

simultaneously due to the widespread removal of dust 

from both [11]. More importantly, RSL were much 

more abundant than previously following the MY34 

planet-encircling dust event (PEDE), with a strong 

association with dust-devil tracks. Thus, it was proposed 

that multiple dust-lifting processes trigger RSL activity 

[15]. Although a detailed explanation of the RSL nature 

and formation mechanism is still not complete, the latest 

evidence points further toward a dry mechanism.  

 

Here, we provide further evidence for a dry origin 

theory of RSL by investigating the colour properties of 

RSL through multiband photometry obtained from 4-

filter Colour and Surface Science Imaging System 

(CaSSIS, [16]) observations at Hale crater and Horowitz 

crater, Mars. We compare it with multiband photometry 

of dark tracks left by the passage dust-devils (DDTs), 

which are dark marks left by the passage of whirlwinds. 

Since the latter are well-established as being formed by 

ferric dust removal and the exposure of underlying, 

typically ferrous material, the comparative multiband 

photometry provided by CaSSIS may help us 

understand whether RSL are consistent with being 

formed by the removal of dust. This would contribute to 

show that RSLs are indeed dry flows of dust and sand.  

 

     Methodology: We adapted the technique of [11,12] 

to compute the relative reflectance of RSL in the NIR 

(936.7 nm), RED (836.2 nm), PAN (675.0 nm) and 

BLU (499.9 nm) BLU CaSSIS filters. To do this, we 

select several regions of interest (ROIs) within RSLs at 

Hale and Horowitz crater. Some examples are in Fig. 

(1A, 1B). We compute for each filter the RSL relative 

reflectance by dividing the average I/F from a RSL ROI 

by the average I/F from a nearby region with the same 

orientation and slope angle but lacking traces of RSL. 

We repeat this procedure for DDTs at Horowitz crater. 

An example is given in Fig. (1C). In our calculations, 

we apply a first order atmospheric correction by 

subtracting the I/F of the darkest pixel of each filter 

before computing the relative reflectance [16,17,18]. 

Statistical errors are computed by propagating the 

standard deviation within each ROI.  

 

Results:  Relative reflectance of a sample of RSL 

and DDTs at Hale and Horowitz crater in the CaSSIS 

filters are reported in Fig. (1D), (1E) and (1F), 

respectively. In general, the RSL at Hale crater have the 

darkest relative reflectance profiles, the DDTs at 

Horowitz crater have the brightness, and the RSL at 

Horowitz are an intermediate case. Both features have 

similar relative reflectance profiles within errors, i.e., 

they are brighter in the BLU than in the PAN, RED and 

NIR filters. In addition, while there is some variability, 

there are no significant spectral features that 

characterize either RSL or DDTS in the latter three 

bands, where both show an approximately (i.e. within 

error bars) constant relative reflectance. Some 

differences within the single profiles exist. For example, 

the 5 RSL in Hale crater in Fig. (1D) show a higher NIR 

relative albedo than in the RED, against only few cases 

in Horowitz RSLs and DDTs Fig. (1 E, F). This 

variability is small or comparable to the error-bars and 

probably of both stochastic and/or systematic nature, 

due to residual variabilities within the material for 

different RSLs. 

 

Discussion and conclusions: The comparison 

between relative photometry of RSLs and DDTs in the 

4 CaSSIS filters show that these features have a quite 

similar relative reflectance profile, suggesting that they 

may have a similar origin. This is particularly clear at 

Horowitz crater (Fig. 1B, C). In particular, the higher 

BLU with respect to PAN, RED and NIR relative 
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reflectance may suggest that the reflectance profiles of 

both features could be consistent with a ratio between a 

ferrous material (numerator), exposed by the removal of 

a ferric surface material such as the Martian dust 

(denominator). However, further analyses are needed to 

corroborate this hypothesis and evaluate it against 

water-based possibilities.  Such an improved 

photometric characterization, based on the topographic 

correction of the images using high-resolution CaSSIS 

DTMs, will be presented at the conference. 
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Figure 1: A few examples of A) RSL (arrows) elongating from bedrock outcrops at Hale crater. B) RSL (arrows) at 

Horowitz crater. C) A Dust devil track (arrow and orange outline) at Horowitz crater. Relative reflectance in the 

CaSSIS bands of the D) Hale crater and E) Horowitz crater RSLs and F) Horowitz crater dust devil tracks, including 

the features in panels A, B, C (same colors). Wavelength is in nm. Different colours indicate different RLSs and DDTs 

within the same image. Only a few examples of RSL and DDTs are shown in the upper panels for clarity 
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