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Biotic Feedback Loops in the Arctic
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Historic 3-5 year lemming population 
cycle near Utqiaġvik, AK 

Rodent Population Cycles
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Evidence that Rodents Affect Carbon Cycling
Abisko Region of 
Northern Sweden
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Vole Density near Toolik Field Station
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Vole Habitat Preference and Diet
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Figure 5. Final tiller heights (n=3 except n=2 in F2) among 
simulated herbivory and fertilization treatments for four growing 
seasons (2018-2021); NH=no herbivory; PU=pulse; PR=press

Simulated Herbivory with Nutrient Addition



Established exclosures at LTER MAT and dry heath sites in 1994 (three levels) and 
1996 (two levels crossed with nutrient addition)

Credit to George Batzli for experimental design
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CT = control
+NP = added N and P
-H = exclosure
+NP-H = added N and P
inside exclosure

Gough et al. 2012 Ecology

Herbivore Exclosure with Nutrient Addition



Team Vole: Changing Rodent Density

Exclosures AND Enclosures across 
multiple ecosystems



Project future climate & vegetation

“Animating” the Carbon Cycle

Quantify and model impacts of rodents on carbon & 
nutrient cycling



Non-consumptive EFects of Voles (and 
Lemmings)



AniMEL – Adding Animals to the Equation
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Cross-Site Studies: Large Mammals
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Mysteries
• Will boom-bust cycles 

continue?

• How are predators 
involved?

• Are parasites/disease 
involved?

Ehrich et al. 2019 Ambio



Thank you!









Cross-Site Studies: Large Mammals
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Top-Down Pressures on Lemmings

Batzli et al. 1980



Small rodent population cycles and plants – after 70 years, where do we go?
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Simple Arctic Model

Adapted from Shaver et al. 1992 BioScience



Animals Can Affect Carbon Cycling

Schmitz et al. 2014 Ecosystems








