
Prosjektet “Effekt av endret klima på karbondynamikk langs en fuktighetsgradient i et palsmyrområde 

i Neiden” (prosjektleder Line Tau Strand, IPM/UMB) har resultert i to vitenskapelige artikler. Den ene 

er publisert, mens den andre er under review. Begge artiklene inngår i Annelene Pengerud sin 

doktorgradsavhandling, “Quality and stability of organic matter in Arctic soils”, som ble forsvart ved 

UMB 4. november 2013.  

 

Pengerud, A., Cécillon, L., Johnsen, L., Rasse, D.P. and Strand, L.T. (2013). Permafrost 

Distribution Drives Soil Organic Matter Stability in a Subarctic Palsa Peatland. Ecosystems 

16(6): 934-947. doi: 10.1007/s10021-013-9652-5. 

Palsa peatlands, permafrost-affected peatlands characteristic of the outer margin of the discontinuous 

permafrost zone, form unique ecosystems in northern-boreal and arctic regions, but are now degrading 

throughout their distributional range due to climate warming. Permafrost thaw and the degradation of 

palsa mounds are likely to affect the biogeochemical stability of soil organic matter (that is, SOM 

resistance to microbial decomposition), which may change the net C source/sink character of palsa 

peatland ecosystems. In this study, we have assessed both biological and chemical proxies for SOM 

stability, and we have investigated SOM bulk chemistry with mid-infrared spectroscopy, in surface 

peat of three distinct peatland features in a palsa peatland in northern Norway. Our results show that 

the stability of SOM in surface peat as determined by both biological and chemical proxies is 

consistently higher in the permafrost-associated palsa mounds than in the surrounding internal lawns 

and bog hummocks. Our results also suggest that differences in SOM bulk chemistry is a main factor 

explaining the present SOM stability in surface peat of palsa peatlands, with selective preservation of 

recalcitrant and highly oxidized SOM components in the active layer of palsa mounds during intense 

aerobic decomposition over time, whereas SOM in the wetter areas of the peatland remains stabilized 

mainly by anaerobic conditions. The continued degradation of palsa mounds and the expansion of 

wetter peat areas are likely to modify the bulk SOM chemistry of palsa peatlands, but the effect on the 

future net C source/sink character of palsa peatlands will largely depend on moisture conditions and 

oxygen availability in peat. 

 

 

Pengerud, A., Johnsen, L.K., Mulder, J. and Strand, L.T. Potential adsorption of dissolved 

organic matter in poorly podzolised, high-latitude soils. Submitted to Geoderma. 

Dissolved organic matter (DOM) plays an essential role in many biogeochemical processes in soil and 

water, and the retention of DOM in soils influences the amount and composition of DOM exported 

from terrestrial to aquatic ecosystems. Adsorption in soil mineral horizons is considered a main 



mechanism by which DOM is retained and stabilised in soils, and podzol soils have received attention 

due to their capacity to retain DOM in the mineral B horizon. With the projected increase in 

temperature and precipitation at higher latitudes, the transport of organic matter is expected to 

increase, but few studies have investigated the adsorption of DOM in poorly podzolised soils at higher 

latitudes. In this study, we used batch experiments to investigate the potential for DOM adsorption in 

the B horizon of poorly podzolised soils from a confined area in Neiden, northern Norway. We used 

the Initial Mass (IM) isotherm to describe the amount of dissolved organic carbon (DOC) removed 

from or released to solution by the soil as a linear function of the amount of DOC added to the soil-

water system. 

Our results suggest that the affinity of these poorly podzolised high-latitude soils to adsorb 

DOC is largely determined by available adsorption sites. DOC adsorption characteristics were 

particularly connected to the content of amorphous Fe and Al oxides, with adsorption being limited by 

the saturation of amorphous Fe and Al with organic matter. The B horizons showed a relatively large 

variation in DOC sorption characteristics, with an overall low potential to adsorb added DOC at field 

relevant DOC concentrations.  Six out of twelve B horizons showed a net DOC desorption over the 

whole range of added DOC (0-480 mg C kg-1 soil). Such results warrant a limited potential for 

retention and stabilisation of DOM in poorly podzolised soils at higher latitudes in a warmer and 

wetter climate. 

 

 


