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Microbial enzyme activities related to carbon and nutrient acquisition were measured on Alaskan
peatland soils as indicators of nutrient limitation and biochemical sustainability. Peat
decomposition is mediated by microorganisms and enzymes that in turn are limited by various
physical conditions and nutrient availability. We sampled 24 peatlands representing different
vegetation and hydrological types (sedges versus shrubs) and geomorphological origins (relict
glacial drainageways and lakebeds). We analyzed samples from shallow and deep peat samples
for the following enzyme activities: aminopeptidases (N acquisition), esterases (S and P
acquisition), glycosidases (labile C acquisition), and oxidases (refractory C decomposition).
Most enzyme activities were greater in the < 50 cm depth acrotelm than deeper catotelm peat in
all peatland types. There were significant correlations of enzyme activities to total carbon of the
peat. There was no relationship of enzyme activities with porewater pH although catotelm peat
was less acidic. Stoichiometry of the microbial enzymes showed a tendency for peatland
decomposition to be C and N limited. Results from this work have been a first characterization
of soil enzymes in Alaska wetlands, yielding better understanding of the biogeochemical
sustainability of the vast peatlands that are under threats from global climate change and human
development in south central Alaska.
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