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Abstract – Data from the Mars Rover missions have 
yielded evidence for the existence of water [1],[2], 
which indicates the potential for supporting chemoli-
thoautotrophic life processes on that planet.  Much of 
the known rock structures on the Martian surface are 
dominated by volcaniclastic basalts, with olivine de-
tected as a constituent in some areas [3].  Weathering 
of olivine and basaltic glasses may be indicators of 
climate history and aqueous alteration on Mars, as 
their dissolution rates are a function of pH, tempera-
ture, and composition [4],[5],[6],[7],[8].  In addition, 
Fe-Mg-Ca carbonate globules have been found in mar-
tian meteorites, and likely formed from dissolution of 
olivine [9] surrounded by slower-dissolving glass.  
Similar carbonate globules were found on Svalbard, 
Norway, a NASA Mars analogue field site [10]. 

We are investigating mineral weathering pat-
terns and microbial community composition, both as a 
function of depth, in two volcanic soil regimes in very 
different climates – Svalbard, which lies above the 
Arctic circle, and the Bisley watershed, a tropical cat-
chment in the Luquillo Experimental Forest in Puerto 
Rico.  Parent mineral compositions from the two sites 
are dominated by plagioclase, with lesser quantities of 
pyroxenes and amphiboles, but also differ in composi-
tion, thus weathering products also show similarities 
(e.g. kaolinite, Fe oxides) and differences [7],[8],[11].  
Furthermore, chemical weathering processes dominate 
in the Bisley system, while physical processes play a 
larger role on Svalbard.  
 The mineralogy of Svalbard, Norway is dom-
inated by a basaltic composition, which combined with 
its dry, arctic climate make it an ideal Mars analogue 
field site.  Studies by Hausrath et al. [8] indicated the 
presence of oxalic acid in porewaters of Sverrefjell 
volcano on the island, and decreased Mg/Si and Fe/Si 
ratios on the surface of buried olivine samples as 
measured by X-ray photoelectron spectroscopy, in-
dicative of biologically-enhanced weathering. DNA 
extracted from samples collected at various sites and 
depths on Sverrefjell volcano is being sequenced to 
determine the community composition at these sites, 
which will be correlated with mineralogical characte-
ristics from the same sites. 

The Bisley regolith overlies a marine-bedded 
volcaniclastic, bedrock, composed primarily of thick-
bedded tuffaceous siltstone.  At this site, we can look 

below the zone where dissolved organic carbon is 
measurable, and see an ecosystem that is thriving che-
molithoautotrophically. This site neighbors the Rio 
Icacos watershed, which has one of the fastest docu-
mented chemical weathering rates of granitic rocks on 
Earth [12].  Previous studies in the Rio Icacos regolith 
revealed increases in both Fe concentration and bac-
terial cell counts at the bedrock-saprolite interface 
[13], and community composition analyses have 
shown the presence of iron-oxidizing bacteria, among 
others [14].  Similar studies at the Bisley site are in 
progress, with the goal of comparing community struc-
tures between sites of similar climates but different 
lithologies, and between sites of similar lithologies but 
differing climate regimes. 

By comparing groups of microorganisms 
present at different depths with element mobility in 
regolith weathering profiles, we can gain insight into 
biogeochemical cycles that may be useful in interpret-
ing biosignatures in extraterrestrial systems. 
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