GEOL 591: Experimental Design Exercise

Next week we will begin constructing our class experiment, which we will run over the several weeks.  This experiment should elucidate the impact of silicate composition on microbially-mediated silicate weathering.  The metal that we will focus on for this experiment is Ni.  Ni is needed in great abundance by methanogens to manufacture enzymes required for metabolism, but is known to be toxic to many microorganisms at high concentrations.  

Your assignment for this week is to design an experiment that addresses the following research question:
Research Question: How do increases in silicate-Ni concentration impact microbially-mediated silicate weathering by a native, anaerobic microbial consortia?

Expected results: 
We expect accelerated dissolution at low Ni concentrations due to high Ni requirements by methanogens.  At high concentrations we expect to see a decrease in microbial biomass due to toxic conditions.  This decrease in biomass may correlate to a lowered rate of dissolution in anaerobic reactors.  

Your design must include:

· A hypothesis derived from the information provided above as well as your perusal of appropriate literature on Ni, silicate weathering, and methanogenesis.

· Variable(s) to be tested

· Controls

· Replicates

· Materials used, including:

· Cell type and abundance

· Starting solution composition

· Composition of silicate

· Reactor design

· What will be measured and why

· Over what time scale these measurements will be made

· Criteria to judge whether your results truly address the research question

As always, please utilize available literature for background information as well as ideas as to what others have done in the way of experimental design in similar systems and include these in a list of references.  Feel free to include diagrams, schematics, charts, etc. that may help you demonstrate your experiment.  Come to class on Thursday, September 22 ready to participate in a discussion on your design as well as your classmates designs.  

