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Nitrogen Transformations under Suboxic Conditions 
Evidence in the suboxic zone of the Black Sea suggests that denitrification and anaerobic 
ammonium oxidation (Anammox) are important processes that produce N2. Bacterial and 
archaeal ammonium oxidation and nitrogen fixation play important roles. We are studying these 
reactions using geochemical (concentrations and stable isotopes) and molecular (DNA, RNA, 
microbial rates) approaches. I had two students (Clare Fuchsman, 2010 and John Kirkpatrick, 
2011) recently complete their PhD on this project. The molecular level microbial studies are done 
in collaboration with Dr. James Staley (Microbiology) and Dr. David Stahl (Microbiology and 
Civil Engineering). We have no current support but will be submitting new proposals. 
    
Iron and Carbon Cycling in the equatorial Pacific 
We are studying the distributions and sources of iron in the equatorial undercurrent (EUC). Lia 
Ossiander, my student on this project, finished her PhD in 2010. We conducted a major research 
cruise on the R/V Kilo Moana in August/September 2006 that completed a section of Fe, Al and 
Mn along the equator from 140°W to 145°E and along the NE coast of New Guinea. We will 
request support from NSF to continue this research by using stable iron isotopes to characterize 
the major sources of Fe (rivers, reduced Fe from the sediments and resuspension of surface 
sediments) to the EUC. 
 
Experimental Studies of the Biological Impacts of Ocean Acidification 
We have constructed an analytical and experimental facility at Friday Harbor Laboratories for 
study of the biological impacts of ocean acidification. The facility will include the capability of 
small scale aquarium size and large scale mesocosm experimental studies with both CO2 and 
temperature controls. We do not have sufficient knowledge about the biological impacts of ocean 
acidification to make sound predictions regarding changes that are likely to occur in ocean food 
webs and ecosystems. It is essential that we establish critical biological thresholds and “tipping 
points” for the impacts of ocean acidification on food web structure and function. In 2012 I was 
the PI of a proposal to form a new Science and Technology Center called Center for Ocean 
Acidification Research and Education (C-OARE). Students could obtain support through the new 
Ocean Change IGERT. 
 
Energy, the economy and climate change 
I am working with colleagues at the Smith School in Oxford to develop recommended strategies 
for dealing with “peak oil, coal and natural gas”. 


