Tom Kieft
New Mexico Institute of Mining and Technology

November 2007

Experiment:  Biodiversity and Bioenergetics of the Deep Biosphere

General theme area:  1. Geo-Biology

Relevant fields:  geomicrobiology, geochemistry, hydrology
Science goals:  This experiment is intended to address the following questions: (1) What fuels the deep biosphere?  (2)  How does the interplay between biology and geology shape the deep subsurface? These are broad, compelling questions identified by the DUSEL S1 team as justification for creating a DUSEL. 
Description of experiment:  We will drill and core into pristine rock in order to survey microbial communities and their associated fracture water habitats.  For example, we will compare the microbial communities in fracture waters that are anticipated to have rich sources of inorganic electron donors (e.g., HS-, Fe2+, Mn2+) with those in which organic electron donors mayty dominate.  Mineralogical and microscopic examination of fracture surfaces will show whether microorganisms are colonizing and altering mineral surfaces. Chemical analyses of the fracture waters will determine the presence of energy-rich substrates (including dissolved gases) and the products of microbial metabolism.  Microbial communities, including their metabolic capabilities, will be analyzed in fracture water and rock samples.      

External dimension of experiment:  Multiple drill sites at diverse locations, each approximately 5-10 m W x 5-10 W l x 5-10 m Ht.

Minimum overburden required: Drill sites are anticipated to be in cubbyholes at depths ranging from near-surface (300L) to the deepest levels (7400L).

Maximum instantaneous electrical power required:  Sufficient power for an underground drill rig to operate for the 2-4 weeks needed to drill and core each of the boreholes.

Expected average electrical power required:  After each borehole has been drilled, water will be sampled intermittently from the borehole.  This may require a few hundred watts/h intermittently.

Special ventilation requirements:  None beyond having sufficient ventilation for drilling and sampling crews to work the space safely during 2-4 week drilling/sampling campaigns.

Water supply/drainage requirements:  Drilling will require a drilling fluid, which will likely be water from the mine.  

Clean-room grade and floor space required:  Access to chemistry/microbiology laboratory with HEPA-filter sterile transfer hood for sample processing. 

Hazardous materials or equipment:  none.

Data link capacity required:  none

Personnel access requirements:  ~6 scientists underground, 12-20 scientists, students on site for 2-4-week intervals during drilling and during water sampling.

Surface facilities and space required: Surface lab, if available for chemical and microbiological analyses.  Refrigerators (5°C) and freezers (-20°C) for short-term sample storage 

