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Introduction:  Closed lake basins on Mars are po-

tential future mission sites based on their nature as 
catchments for fluids and sediments over areas much 
larger than the basins themselves.  These areas often 
show remarkable mineralogical and sedimentological 
diversity.  However, the natural ability of these basins 
to collect a useful record of material deposition also 
leads to the accumulation of obscuring veneers subse-
quent to lacustrine activity, which can hinder remote 
sensing (RS) investigations of the original lake deposits 
[e.g., 1].  Dry lake environments on Earth have been 
proposed as Martian analog sites.  Given the abundance 
of closed lake basins on Earth and Mars ([2,3]; Figure 
1) we conducted a survey of published analyses on dry 
lakes, primarily in closed basins on Earth and Mars to 
compare minerals found.  Our goal is to observe 
changes in minerals and grain size across closed lake 
basins and to observe the effects of obscuring materials.   

Datasets: RS data is critical for identification of 
minerals on Mars where a rover or lander has not been 
sent.  Because of the nature of RS data some ground-
truthing studies must be conducted.  We focused on 
studies where terrestrial remote sensing instruments 
were used and where groundtruthing was possible.  A 
comparison of instruments is found in Table 1.   

 Spectral Range, 
Sampling 

Spatial Scale 

AVIRIS-NG 
[4] 

380-2510, 
5 nm 

.3 – 4 m 

CRISM [5] 362-3920 nm, 
6.5 nm 

18 m 

MASTER 
[6] 

0.4-13 µm, 
50 channels 

5-50 m 

THEMIS [7] 6-15 µm, 
9 channels 

100 m 

 Table 1: Comparison of RS instruments  
Preliminary Results: We find many mineral simi-

larities between dry lakes on Earth and Mars despite dif-
ferences in scale and age (Table 2).  Mineral specificity 
in terrestrial data is easier due to additional instruments 
and access.   

Future Work: We will conduct mineralogical anal-
yses on larger endorheic basins on Earth to better match 
the size of studied Martian paleolakes and will scale ter-
restrial datasets to Martian resolutions.  We will conduct 
analyses on grain size changes across a lake basin using 
infrared data, similar to what has been done on Mars.  
We will use groundtruthing where available to assess 
the effect of post-lacustrine veneers.   

Lake/ 
Playa 

Planet Minerals  
detected 

Size 
(km) 

Refs. 

Badwater 
Basin 

Earth Halite 
Borates 
Gypsum 
Bloedite 
Rivadavite 
Carbonate 
Silicate 
Thenardite 

12  [8,9] 

Gusev Mars Saponite/Ver-
miculite 
Kaolinite 
Sulfates 
Halides 
Chlorides 
Carbonates 
Borates 

160 [10,1
1] 

Great 
Basin 
Playas 

Earth Vermiculite 
Montmor. 
Illite 

3-19 [12] 

Gale Mars Mg-Phyllosil-
icate 
Ca-Sulfate 
Olivine 
Pyroxene 

154 [13–
16] 

Searles 
Lake 

Earth K-Feldspar 
Analcime 
Searlesite 
Phillipsite 
Illite 
Montmor. 
Chlorite 
Kaolinite 

19 [17] 

Jezero  Mars Fe/Mg- 
Smectite 
Olivine 
Mg- 
Carbonate 

45 [18] 

Stone-
wall 

Earth Montmor. 3 [19] 

Lake 
Hoare* 
*not  
always 
dry 

Earth Quartz 
Felspar 
Pyroxene 
Calcite 
Fe Oxide 

4.2 [20] 

Table 2: Survey of minerals identified in dry 
lakes on Earth and Mars 
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Figure 1. Distribution of closed basin lakes on Earth and Mars.  A) The large endorheic basin in the Western US has been 
targeted by AVIRIS repeatedly, image from Rankin [3]. B) Figure from Goudge et al [4]. 
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