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Introduction 

 Unlike the Earth, the atmosphere of Mars does not provide protec-
tion to the planet’s surface from UV irradiation due to the low col-
umn abundance of ozone. Finding a protected environment from UV 
radiation is essential to the study of the existence of life on Mars.  
 Geological evidence indicates that there was once liquid water on 
ancient Mars; thus, it is possible that dissolved minerals leached 
from the surrounding bedrock into these bodies of water could act 
as a shield against UV light for life just below the surface [1]. This 
project investigated the possibility of UV attenuation in brines that 
may have existed on Mars.  
 Different studies show that some minerals like Olivine, Jarosite, 
Pyroxene, Hematite and Basaltic rocks had a significant part in for-
mation of mineralogical components in some parts of Mars like 
Merdiani Planum and Eagle Crater [2,3].  
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Theory 

 The absorption of light passing through a medium is given by 
Beer’s Law:  
 
where ν is the wavelength of light, Io is the intensity of light before 
passing through the mixture, I is the intensity of light after absorp-
tion, L is the pathlength of light through the mixture, ρ is the density 
of the absorbing medium, and σ is the absorption cross-sections of 
the absorbing medium. 
 In order to evaluate the relative strength of the minerals to be in-
vestigated, it is best to derive their absorption cross-sections, since 
the absorption cross-section is the only parameter that depends on 
molecule choice, whereas the other parameters depend of the la-
boratory set-up.  

Experimental Details 

• UV attenuation Experiments were performed at the Planetary Vol-
atiles Laboratory at York University. 

• UV light is provided by a Ocean Optics PX-2 pulsed xenon light 
source and detected by an Ocean Optics Maya 2000 Pro spec-
trometer. 

• Solutions are prepared by dissolving 0-20 g of solute in 100mL of 
water at room temperature. Samples are then placed in 1 cm 
wide cuvettes, which are placed in the path of the UV light as 
shown in Figure 1. 

           

Fig. 1: Experimental set-up. Optical fibers are used to direct light from the source, 
through the solution, and to the detector. 

Fig. 2: Absorption cross-section of the strongest UV attenuating compound studied, Fe(NO3)3.  

Fig. 3: Absorption cross-sections of the compounds studied with mid-range UV attenuation.  

Fig. 4: Absorption cross-sections of the compounds studied with weak UV attenuation. 

Fig. 5: The Mars simulation chamber at the Space Life Sciences Lab in Florida. 

• UV attenuation by aqueous solutions of minerals found on Mars 
was measured and absorption cross-sections of the molecules 
were derived. 

• The cation was found to be more important to UV absorption than 
anion for aqueous solutions. 

• Iron containing compounds were found to absorb the most UV ra-
diation. 

• Chlorine containing compounds were found to absorb more UV 
compared to sulphate containing compounds. 

 
 
 

• Minerals investigated were as follows: 
   1) Fe(III)(NO3)3  3) Fe(II)Cl2  5) CaSO4   7) MgCl2 
   2) Fe(II)SO4   4) MnSO4   6) MgSO4   8) NaCl   

 
• Absorption strength of minerals investigated derived from experi-

ments using Beer’s Law are presented below. 
 
• Resulting cross-sections are shown below and cover several or-

ders of magnitude, hence the results are broken up across Fig-
ures 2-4, each with a different vertical scale. 

 
 

Now that the UV attenuation of minerals on Mars is known, the next 
phase is to test the survivability of bacteria in solutions containing 
these minerals. 
 
Bacteria cultures will be placed in brines inside a Mars simulation 
chamber (Figure 5). The Mars simulation chamber can achieve tem-
peratures and atmospheric conditions of ancient and present day 
Mars. A UV lamp interfaces with the chamber to simulate exposure 
to sunlight on the surface of Mars. 
 
While the brines may protect against UV radiation, the brines them-
selves may be toxic to bacteria and could negatively affect surviva-
bility. Hence, brines will be prepared at several different concentra-
tions and tested in the chamber with and without UV radiation. 
 
Bacteria populations will be measured before and after being placed 
in the Mars simulation chamber to evaluate the habitability of brines 
on the surface of Mars. 
 




