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Soil Depth Profile

Although permairost soils contain vast stores of organic C, relatively little is
known about the chemical composition of their constituent soil organic mat-
ter (SOM). Mineral permafrost and organic (OAL) and mineral active layer
(MAL)soils from Sagwon Hills, AK were analyzed for total C and N content
and SOM chemical composition using Fourier transformed mid-infrared
spectroscopy (MidIR). We also i igated techni for proper collecti

of MidIR spectra on high C soils, such as permafrost. Principal Components
Analysis (PCA) of the MidIR spectra revealed that the OAL was different from
the MAL and permafrost based on absorbance of various organic functional
groups, such as hydroxyls, alkyls, carbonyls, amines, amides, and esters. The
top of the permairost (0-15 cm below the maximum active layer thaw depth)
was also differentiated from the deeper permafrost (16-30 cm below) by the
same organic functional groups. Spectral data suggested that there is more
chemically labile C (e.g., hydroxyl, amine groups, carbohydrates) in the OAL
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than the top of the permafrost, which in turn has more labile C than the MAL
and deeper permafrost. The chemical similarity between the top of the per-
mafrost and the OAL and its differences with the MAL suggest that organic
matter {OM) is introduced into the permafrost through cryoturbation. All the
soils showed evidence of microbial processing, such as organic acids and car-
boxylates, however the relative abundance of these compounds varied by soil
depth. This study advances our ing of p C chemistry and
the reactivity of constituent compounds.

Abbreviations: DOC, dissolved organic carbon; MAL, mineral active layer; MidIR, Fourier
transformed mid-inirared spectroscopy; NMR, nuclear magnetic resonance; OAL, organic
active layer; OM, organic matter; PCA, Principal Component Analysis; SOM, soil organic
matter; TON, total dissalved nitragen

ixteen percent of the terrestrial northern hemisphere is underlain by perma-
frost (Kuhry et al., 2009), and permafrost-affected soils conrain four tmes
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Permafrost: low functional diversity
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Permafrost: low growth rate
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Direct evidence for microbial-derived soil organic
matter formation and its ecophysiological controls
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|sotope tracing

13C-glucose application 13CO, measurements

Background 3CO,: -26%o 13C-glucose: *1,529%o



e recovery in bulk soil and CO,
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New C Persists
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Nutrient limitation to priming?
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Same effect after long-term (36 years) fertilization?
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Terrestrial Carbon Dynamics
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