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Introduction: Don Juan Basin is located about 9 km West 

of Lake Vanda, Wright Valley, Antarctica and is an isolated 
drainage basin. The basin floor is 117m above Mean Seawater 
Level with activity to the north and south rising above 1000 m 
[1]. The basin contains an unprecedented amount of CaCl2 salt 
[2]. Don Juan Pond is the most saline water body on Earth: its 
Ca2+ and Cl- concentrations are 2775  and 6160 µmoles [1], 
respectively. Dickson et al. (2013) [3] consider the basin to be a 
model environment for calcium and chlorine weathering and 
distribution on Mars. Their field observations support near 
surface flows as the main processes of Don Juan pond formation. 
In contrast, classical models  prefer groundwater discharge [1]. 

Samples: Eight soil cores (211 samples) and twenty-two 
surface samples were collected from locations in San Juan Basin 
[4]. Four of these cores have been studied in detail: WV42, DJ21 
and WV38 are from evaporite ponds south and increasingly 
distant of Don Juan Pond, and DJ39 is about 300 m away from 
the contemporary shore line toward the west.  

Analysis and Results: Reflectance spectra of samples from 
core DJ39 show peaks characteristic of OH and H2O in the 
sulfate gypsum and aluminosilicate allophane. The strongest 
features for these minerals are observed in samples 3-8 cm below 
the surface. High abundances of salts correlate well with the 
spectral intensities for this subsurface region.  

Don Juan Basin cores indicate a high location and depth 
variability of soluble salt concentrations. Overall salinity exceeds 
200 µmoles for most samples of core DJ39 and that of 
evaporation pond #4 (WV42), both close to the brine pond. 
Salinity is <200 µmoles for more distant evaporation ponds #3 
(DJ 21) and #1 (WV 38). Common to the evaporation pond cores 
is fractionation of calcium and chloride salts. Eugster and Hardie 
(1978) [5] describe this process for desert brines: Calcium sulfate 
and carbonate precipitate at the surface, while more soluble 
chlorides remain in solution and migrate. Major and trace 
element abundances, including Rare Earth Element patterns, are 
comparatively uniform, and in line with provenance of the 
basement sills from Ferrar Group rocks [6]. 

Our data are not inconsistent with surface movement of ions 
along the ‘Thalweg water track’[3] towards Don Juan Pond. The 
pattern of soluble ion depth profiles suggest, however, diverse 
local alteration processes operating in proximity over long time 
periods. Resolving groundwater discharge and surface water 
provision of salts to Don Juan Pond will be important for 
understanding calcium and chloride weathering on Mars. 
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