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Introduction: Throughout the second half of the 

last century the scientific community has been trying 
to prove if there has ever been life on Mars. Since wa-
ter is the essential ingredient for life it is important to 
identify areas where water might have once existed. 
The focus of this investigation has been trying to iden-
tify geological features that would indicate the pres-
ence of water. By studying ancient geological features 
scientists can determine if water has ever existed on 
Mars and in what abundance. Finding the answer to 
this question will go a long way in answering the old-
est question of humanity -- are we alone. 

A playa is a geological feature that would indicate 
the past presence of water. A playa is formed after 
water has evaporated from a salt based sediment. Some 
examples of playas found on Earth are the Racetrack 
Playa in Death Valley National Park and Las Playas 
Quad in Arizona [1]. 

While it is difficult and expensive to send rovers to 
investigate the existence of playas, the MONS team 
believes that these playas can be identified by their 
thermal inertia from orbit. Thermal inertia is ‘the abil-
ity of the subsurface to conduct and store heat energy 
away from the surface during the day and to return that 
heat energy to the surface through the night’ [2].  But, 
this identification can only take place if there is a dif-
ference between the thermal properties of 
unconsolidated salt and sand, and its playa counterpart. 
The purpose of this experiment at the MONS program 
in the summer of 2009 was to identify unique thermal 
properties of playas. This was done by comparing their 
thermal properties with that of unconsolidated sand 
and salts. 

 
Analytical Method: In order to contrast the thermal 
properties, we had to design an experiment that would 
be controlled as possible. 
 In accordance with thermal study guidlines, 
the bucket holding the sediment was 10cm tall and 
10cm in diameter. The 10cm is to prevent thermal mix-
ing of the sediment with the thermal properties of the 
bucket. There was also a standard 75 watt bulb used 
throughout the experiment in order to prevent differ-
ences in the thermal readings. The distance between 
the bucket to the lamp was 40cm and there was 10cm 
between the thermometer and the bucket. 
       To obtain a thorough analysis, different types of 
salts were used. The two salts used were table and Ep-
som salt. To act as a control, the two salts at first were 

tested alone, with out mixing them with sand. When 
they were mixed together, a ratio of 95% sand to 5% 
salt were used (These ratios are for mass). 
      To create the playas, a standard method was used 
to wet the samples. For each sample, 80mL of water 
would be sprayed evenly over the surface of the sedi-
ment to ensure that the sediment was evenly wet. The 
playa would then be allowed to dry over night. 

      The testing took place during three hour periods 
for one month, so that the samples would have ample 
time to heat up to the maximums temperature and 
would have time to cool down. The maximums for the 
high and minimums for the low temperatures were 
considered to be a less than .5 degrees Celsius variance 
in the sediment for at least ten minutes. The lamp 
would then be turned off to observe cooling after the 
maximums temperature was obtained. The experiment 
would then be concluded when the sediment reached a 
min low temperature. 
       The data collection during the experiment oc-
curred once before the lamp was turned on, and then 
for every 30 second interval. This regular check of the 
temperature would insure that accurate measurements 
were being collected. The data would then be stored in 
a computer. 
   We did this procedure for each sediment and playa 
type many times to obtain the most accurate model 
possible. The sediment types and combinations used 
were plain Epsom, sand, salt, sand and salt mixtures, 
and sand and Epsom mixtures. 
  
Results: When recording the data, we plotted the data 
in excel with the independent variable as time and the 
dependent variable as temperature. We found that in 
each of the models overall, there was a steady, increas-
ing logarithmic trend in the temperature after the lamp 
was turned on.  
  Unfortunately, there were some factors that prevented 
all of the variables from being controlled. The air-
conditioning was turned on while we were testing 
some of the trials. While there was a good amount of 
variability in the data, there were some general trends 
that occurred between each of the data types, espe-
cially between the playas and their unconsolidated 
sand forms. 
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 Sand/Salt Playa vs. Unconsolidated Sand /Salt 
 

 
Figure-1: The model shows that in general, the playas 
get hotter over all than the unconsolidated sand. 
 
   On the other hand, we found that the Epsom salt data 
was far more consistent that the table salt data. The 
Epsom salt data also suggested that the playas get to a 
hotter temperature than unconsolidated sand. 
 
Epsom/Sand Playa vs. Unconsolidated Epsom/Sand 
 

 
Figure-2: The model shows that the Epsom data was 
relatively consistent, and the playas got hotter than the 
unconsolidated sand 
 
Discussion: When analyzing the data, we found that 
overall; the playas got to a hotter temperature faster 
than the unconsolidated sand.  
 There are some possible explanations for the 
lack of consistency with the Sand/Salt Playa vs. 
Unconsolidated Sand/Salt. During those specific ex-
periments, we were having trouble turning off the air 
conditioning in the lab, which was previously dis-
cussed. Once the air conditioning was disabled, very 
consistent data was collected. For example the remain-

ing Epsom playa and unconsolidated Epsom salt and 
sand data were very consistent.        
    Another interesting thermal property of the playas  
that we found was that cracking it had no effect. One 
of the Epsom salt playas was found with multiple deep 
cracks in it, but its data was practically the same as the 
other Epsom salt playas without cracks in them 
   Through further research, we also found that Epsom 
salt resembles the salt found on the Martian surface. 
This is intriguing because the Epsom salt data had the 
most notable variation between the thermal properties 
of the unconsolidated sediment and its playa.  
     Through the research we conducted, we can say 
with some certainty that the thermal properties of pla-
yas are different than that of unconsolidated sediments. 
While we observed the playas to heat up to a higher 
temperature than the sediment, our data was not accu-
rate enough to precisely model how much hotter playas 
should normally get.  

Future Work: We plan to further explore the dif-
ferences in the thermal properties of playas and uncon-
solidated sand and salt. Future experiments will 
hopefully obtain more accurate thermal models be-
tween playas and unconsolidated sand. Next year, we 
are also hoping to test different types of salts. In addi-
tion, we will also continue to search for the salt that is 
most similar to the salts most likely to be found on 
Mars. 
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