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Located in the Iberian Pyrite Belt is the Rio Tinto, a river used as a Mars analogue 

environment.  The highly acidic water is rich in both iron and sulfur, two compounds 

common to the Martian surface, yet terrestrial organisms are known to thrive there.   

Maintaining sample integrity and not introducing contaminants while searching 

for life in extreme environments is of continuing concern.  A Hydrothermal Vent 

Biosampler (HVB) has been developed by JPL under the Astrobiology Science and 

Technology Instrument Development (ASTID) program to collect “pristine” biological 

samples (i.e. samples untainted by the surrounding environment) from complex 

ecosystems.  The HVB can sample large volumes (~20 L of water) that can be 

concentrated and collected to a final concentration of 0.5 L through the use of in-line 

sequential stainless steel (90, 60, and 7 µm) filters.  Prior to use, all interior components 

contacting the sample of the HVB are sterilized with 20% H2O2.   

For this study, the HVB was deployed on the bank of Lynx Pond in Rio Tinto.  

The intake line was inserted into the selected site of the pond through visual guidance.  

Additionally, temperature and chemical sensors were available to further pin-point a 

precise sampling area.  The water was pumped through the bypass pipe and flushed 

through the flow outlet line.  In between sample collections the field site water was 

pumped through the bypass to prevent cross-contamination between sampling events.  

After bypass, the pump was then rotated to one of three sample collection valves and 

pumped through the filtration system for 10 min.  The first two samples were collected 

from the Lynx pond and the third sample was collected from Jana’s stream.  The 90, 60 

and 7 µm filters were aseptically removed from the HVB and placed individually in 

sterile conical tubes.  Each individual filter was immersed in a suitable buffer and 

sonicated for 2 min at a frequency of 25 kHz.  The biomatter samples recovered from the 

filters were concentrated to a final volume of <500 µL using a 50 kDa filter.  DNA was 

isolated from each concentrated sample, and PCR or qPCR was performed using 

universal primers targeting bacterial 16S rRNA, eukaryotic 18S SSU rRNA and archaeal 

16S rRNA.   

Excellent PCR amplification of Eukaryotic DNA was obtained from the filters.  

Bacterial DNA qPCR concentrations ranged from 10
2
 – 10

4
 copy numbers.  

Cloning/sequencing, PhyloChip and MycoChip analyses will be used to determine the 

microbial diversity of the samples.   

The high acidity and iron content of the Rio Tinto waters did not impact 

performance of the HVB and it proved to be robust and versatile in collecting samples 

from extreme environments of astrobiological relevance. 
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