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Project Objectives: The tundra is rusting due to production of biogenic iron 
oxides by iron-oxidizing bacteria. Our goal is to understand the role of 
microbes in the iron cycle both through oxidation of iron and it’s reduction, 
and how this may impact the carbon cycle, and in particular the production of 
methane.  Two key aims are: 1) to the identify the microbial communities 
driving the iron cycle and underlaying reasons for their ubiquity in the tundra 
ecosystem; 2) elucidate interactions of biogenic rust with carbon cycling in moist tundra and associated water 
bodies.   
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Progress To Date/Future Plans: During the summer 2019 field season for 6 weeks we sampled a diversity of 
sites to monitor microbial community composition, along with associated samples for methane and iron 
quantification. All geochemical samples have been analyzed and samples for DNA-based microbial community 
analysis have been sequenced. The DNA sequence data are being analyzed. Our future plans are to use this data to 
better understand important ecological and biogeochemical associations among microbes, and design experiments 
to further test hypotheses we develop for the coming field season.  
Highlights or Expected Outcomes:  Our first field season demonstrated that iron cycling communities are 
prevalent in moist tundra, and host diverse microbial communities predominated by genera of iron-oxidizing and 
iron-reducing microbes. Methane-consuming genera were also abundant. Compared to temperate habitats, 
photosynthetic microbes were surprisingly abundant. Overall, our combined biogeochemical and microbial data 
show a tight coupling between iron cycling microbes, and provide hints about coupling to methane, as well as 
other important processes like phosphorus regeneration.   A unique aspect of our broader impacts is a 
collaboration with local artists from Maine who accompanied us in the field and are producing a book and an 
exhibit of fine art that couple’s rational explanation with impressionistic art to enhance our sense of the Arctic 
ecosystem and its importance, and covey this to the public.  
NNA Community Collaboration and Research Coordination: Continuous permafrost and shallow 
(~<1m) active layer depths in the summer are likely to be hotspots of iron cycling. We hope to hear from many 
researchers, of all kinds, of reports of the tell-tale sign of biological iron oxidation, rusty plants, boots (see photo 
above). We believe these habitats and their biogeochemical importance is likely to be more widespread than 
previously considered. It would be of great interest if you would share a quick photo or story of where you found 
these rusty spots in the Arctic. 
Advice for Overcoming NNA Project Challenges: There was a project funded to study very similar 
geochemical processes in the tundra ecosystem. Through an in-person meeting and a few zoom meetings the two 
projects were able to more clearly define goals and locations of study. These collaborations and discussion before 
data collection will improve the science that results. This is was possible through collegiality from both projects. 


