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Introduction: In May 2008, the Phoenix space craft 

landed on Mars, carrying with it several different in-

struments to analyze the Martian soil.  One such in-

strument was the Wet Chemistry Lab (WCL), and us-

ing ion selective electrodes, the WCL was able to 

measure concentrations of cations and anions, which 

ultimately led to the detection of perchlorate within the 

soil, specifically magnesium perchlorate [Mg(ClO4)2] 

and calcium perchlorate [Ca(ClO4)2] [1].  This finding 

could have an effect on water sequestration, control of 

soil and atmospheric humidity, habitability, and re-

source use [1].  In respect to habitability, this detection 

of perchlorate raises the question of whether or not it 

would affect the existence of organic matter on Mars, 

for some scientists fear that the presence of these per-

chlorate salts lead to oxidizing reactions, which break 

down organic compounds, therefore inhibiting many 

forms of life.  However, other scientists feel that be-

cause there are several microorganisms on Earth that 

harvest energy by anaerobic reduction of perchlorate 

[2], and because perchlorates do not readily oxidize 

organic material under Martian conditions, there are 

still possibilities for there to be life on Mars. 

This experiment has focused on the effects that per-

chlorates have on microorganism growth, which in this 

case were methanogens.  Methanogens, which are pri-

mitive microorganisms, have been found to be able to 

survive under Martian conditions and within Martian 

soil simulates [3].  In this experiment, perchlorates 

have been added to the methanogen environment in 

amounts which vary from 0.1% perchlorate, which is 

similar to the amount found on Mars, to 1.0% perchlo-

rate.  Because methane is a metabolic by-product of 

these methanogens,   growth of the organisms can be 

monitored by measuring the amount of methane in the 

environment using a gas chromatography. 

Methods: In order to properly test the effects of per-

chlorate on methanogen growth, this experiment used 

four different species of methanogens, Methanother-

mobacter wolfeii, Methanosarcina barkeri, Methano-

bacterium formicicum, and Methanococcus maripalu-

dis.  The methanogens were grown in test tubes with 

an aqueous medium as the environment.  Because me-

thanogens are anaerobic, the medium was made in an 

oxygen free environment.  For this experiment an 

anaerobic chamber was used to create the medium, 

which was then put into test tubes and sealed.  Next, 

the test tubes were sterilized.  At this point, each test 

tube contained an environment suitable for the survival 

and growth of the methanogens.  Once the environ-

ments were prepared, the perchlorate was added, which 

in this case was magnesium perchlorate.  The selected 

levels of perchlorate in each environment were  0%, 

0.1%, 0.5%, and 1.0%, which gave a broad range sur-

rounding the levels of perchlorate found  in the Mar-

tian soil.  In order to get the perchlorate percentage 

correct, 10 ml was used for each environment.  Two 

and a half grams of perchlorate were then dissolved 

into 10 ml of buffer solution, which created a 25% 

solution of perchlorate.  One milliliter was taken from 

this solution and added to 9 ml of buffer, which then 

created a 2.5% solution of perchlorate.  From here, 0.4 

ml of the 25% solution was added to media to make 

the 1% perchlorate environment, 0.2 ml was added to 

media to make the 0.5% environment, and 0.4 ml of 

the 2.5% solution was added to media in order to make 

the 0.1% environment.  Once the environment was 

prepared and the different levels of perchlorate added, 

the methanogens were added.  To do this, the metha-

nogens were taken from a separate stock that was 

grown under normal conditions.  Hydrogen was then 

added to the environment, which served as the food 

source.  Once the methanogens were added, the growth 

was measured. 

Results: The purpose of this experiment was to see 

how the addition of perchlorate into an environment 

containing an organism would effect the growth of that 

organism.  The results found that significant amounts 

of methane were still produced in each environment 

that contained magnesium perchlorate.  The environ-

ments containing 0.1%, 0.5%, and 1.0% each produced 

amounts of methane similar to the environments that 

contained no magnesium perchlorate.  Examples of 

this can be seen in Figure 1 and Figure 2 

Figure 1: Methane production of Methanothermobac-

ter wolfeii  in an environment with a perchlorate level 

of 0%, 0.1%, 0.5 %, and 1.0% 
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Figure 2: Methane production of Methanobacterium 

formicicum in an environment with a perchlorate level 

of 0%, 0.1%, 0.5%, and 1.0%. 
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