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Figure 2. Schematic of mound spring evolution.  
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Figure 3. The modeled system. 
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Figure 4. Example model calculation ((Part – d) = 0 m, 
A = 0.004 m-1) plotted against field data from a DMC 
mound. 
 
pool retains a self-similar shape throughout the evolu-
tion of the spring, such that the depth-to-width ratio 
remains constant, i.e. h/R = β, where β is a constant, 
we can arrive at an expression for the height of the 
mound η as a function of pool radius R: 
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It should be noted that since this model is a physi-
cal description of processes that occur chemically (e.g. 
precipitation of calcite) and because these chemical 
processes are temperature-dependent, we are neglect-
ing the effects of temperature on precipitation and 

therefore are assuming isothermal conditions. We ex-
amined this assumption by developing a model relating 
spring outflow temperature with discharge. The model 
calculates the heat lost from the spring to the surround-
ing rock as the water flows to the surface. Results from 
this model suggest that the DMC springs’ discharges 
are large enough to remain essentially isothermal 
throughout most of their evolution.  

Application to Mars and Future Work: Model-
ing exercises indicate that the parabolic shape pre-
dicted by the model does a reasonable job approximat-
ing the top and upper slopes of extinct mound springs 
surveyed at the DMC field site (Fig. 4). The field data 
suggest that further refinements to the model incorpo-
rating evaporation and mineral precipitation on the 
side slopes of mounds may improve its performance. 
We are continuing to adjust the model design in accor-
dance with insights gained from field data collected at 
DMC and other mound springs in New Mexico, USA. 

Using only surface topographic data and a few as-
sumptions about soil hydraulic properties, this model 
is able to infer a region’s hydrogeological history. It 
therefore has potentially useful applications on Mars. 
Although Martian features are unlikely to be carbonate 
deposits like most of the spring mounds on Earth, they 
may represent other water-soluble minerals such as 
sulfur, sulfides, or other iron-rich minerals [8] for 
which the generic processes described by this model 
still apply. With the continuing acquisition of rela-
tively high resolution topography and imagery, we 
intend to apply this model to some of the Martian fea-
tures that have been hypothesized to be spring depos-
its. This will allow us to estimate the hydrologic dis-
charges and hydraulic potentials that would have been 
necessary to create these features.  
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