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Regents’ Professor: James Elser - 
Pioneer inspires integrated 
understanding of ecology, evolution and 
the weird
In another lifetime, Regents’ Professor James 
Elser might have pursued his childhood passion 
for a life devoted to faith, as a priest, taking 
confessions rather than conducting 
experiments. However, his early desire to 
discover answers to deep questions took him 
instead into a career in science.

Ranking touts ASU's impact in ecology 
research
ASU's research and publication efforts have 
landed the university at the sixth spot in 
Thomson Scientific’s U.S. University’s Top 10 for 
ecology and environmental sciences. 

Elser honored as parents' top professor
Biology professor James Elser has been named 
the ASU Parents Association 2009 Professor of 
the Year for inspiring his students to take on 
solving the challenges of our time.
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Research shows impacts from 
airborne nitrogen
The impact of airborne nitrogen released from the 
burning of fossil fuels and widespread use of 
fertilizers in agriculture is much greater than 
previously recognized and even extends to remote 
alpine lakes, according to a study published Nov. 6 
in the journal Science. 

Examining nitrogen deposition in alpine and 
subalpine lakes in Colorado, Sweden and Norway, 
James Elser, a limnologist in the School of Life 
Sciences at Arizona State University, and his 
colleagues found that, on average, nitrogen levels 
in lakes were elevated, even those isolated from 
urban and agricultural centers. 

The article “Shifts in lake N:P stoichiometry and 
nutrient limitation driven by atmospheric nitrogen 
deposition” presents experimental data from more 

than 90 lakes. The researchers’ collaboration also revealed that nitrogen-rich air pollution has already 
altered the lakes’ fundamental ecology.   

“This is because plant plankton or phytoplankton, like all plants, need nitrogen and phosphorus for 
growth,” Elser says. “Inputs from pollution in the atmosphere appear to shift the supplies of 
nitrogen relative to other elements, like phosphorus.” 

The increase in the availability of nitrogen means that growing phytoplankton in lakes receiving 
elevated nitrogen deposition are now limited by how much phosphorus they can acquire. Elser says 
that this is important because “we know that phosphorus-limited phytoplankton are poor food – 
basically ‘junk food’ for animal plankton, which in turn are food for fish.” 

“Such a shift could potentially affect biodiversity,” he adds. “However, we don’t really know because 
unlike in terrestrial systems, the impacts of nitrogen deposition on aquatic systems have not been 
widely studied.”  

Elser’s collaborators include researchers Tom Andersen and Dag Hessen from the University of Oslo; 
Jill Baron of the United States Geological Survey and Natural Resource Ecology Laboratory at 
Colorado State University; Ann-Kristin Bergström and Mats Jansson with Umeå University, Sweden; 
and Koren Nydick of the Mountain Studies Institute in Colorado, in addition to Marcia Kyle and Laura 
Steger, who are members of his own group in ASU’s College of Liberal Arts and Sciences.  

Hessen, a well-known limnologist, and Elser have had a long-standing collaborative relationship, 
looking not only at nitrogen deposition but also zooplankton nutrition and a broad range of 
stoichiometric studies. Elser met Bergström at a conference at Umeå University and discovered that 
she had performed similar experiments in Sweden. 

“By combining these studies we were able to achieve a more global picture of how nitrogen was 
impacting a broad range of lakes and come to firmer conclusions about effects of deposition,” Elser 
says. 

Elser and Hessen hope to expand on these findings and have a pending grant proposal with the 
Norwegian government. In addition, Elser says he hopes to perform similar studies in China “where 
atmospheric nitrogen pollution is extremely high,” but, as yet, unstudied.  

Elser has built a career around asking questions about energy and material flows in ecosystems, and 
traveling all over the world to find answers.Understanding the balance of phosphorus, carbon and 
nitrogen in systems forms the backbone of Elser’s worldview, known as “stoichiometric theory.” His 
pioneering studies have jumpstarted new research approaches, insights into nutrient limitation, 
trophic dynamics, biogeochemical cycling, and linkages between evolutionary and ecosystem 
processes. This study was supported by the National Science Foundation. 

ASU researcher James Elser measures the 
nitrogen levels in Green Lake 5 in the 
Colorado Rocky Mountains. Photo credit: 
James Elser Download image



ASU News 
Gary Campbell, Executive Editor/Publisher | (480) 965-7209 | Email 

Centerpoint, suite 416 | Map 
Campus mail: 5011 ASU Insight 

Phone: (480) 965-3502 
FAX: (480) 965-2159

 

Share this story: Email this page  

            

Copyright & Trademark  Accessibility  Privacy  Emergency  Contact ASU  

sod111 


