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continental  Canadian  bog:  a  stable  isotope  investigation  

‐ Abstract ‐ 

Methane emissions from northern peatlands contribute significantly to the global greenhouse 

gas budget and are believed to react on changing environmental conditions in the course of 

climate change. 

We measured methane (CH4) and dissolved inorganic carbon (DIC) concentrations, CH4 fluxes 

as well as isotopic signatures of CH4 and carbon dioxide (CO2) in the peat and from fluxes 

along a hydrological gradient in an ombotrophic bog in Southern Ontario, Canada to study 

reactions of methanogenic pathways as well as methane oxidation intensities and emission 

patterns on different hydrological conditions. The bog was underlying long-term changing 

hydrological conditions due to flooding by the creation of a dam 65 years ago and should 

therefore serve as an analogue for different climate change scenarios from the IPCC.  

Methane concentrations in the peat ranged from 2.4E-05 to 677 µmol L-1, DIC concentrations 

ranged from 33 to 7900 µmol L-1. CH4 fluxes lay between -0.01 and 0.81 mmol m-2 h-1. δ13C-

CH4 of peat pore-gas and pore-water lay between -78.7 and -25.8 ‰, δ13C-CO2 lay between -

26.3 and +4.0 ‰. The δ13C of methane fluxes ranged from -81.9 to -55.6 ‰. We also monitored 

environmental variables like water table, ambient and soil temperature, pH-values and 

vegetation cover which were partially correlated with our measured concentrations, fluxes and 

isotopic signatures. 

Methane production pathways changed with depth, season and along the hydrological 

gradient, which we ascribed mainly to changes in the availability of labile organic substrates 

due to differing temperatures, oxic/anoxic conditions and type of vegetation. Aerobic methane 

oxidation could also be observed to different extents. 

Methane fluxes showed typical patterns mainly caused by higher summer temperatures and 

changing water tables, although differences along the hydrological gradient were not 

significant. Isotopic signatures of fluxes also exhibited seasonal variations, but not as obvious 

as belowground methane dynamics. The prevalent emissions pathway was via 

aerenchymatous plants throughout the whole sampling period. 

We conclude that methane production, oxidation and emission patterns are altered by long-

term hydrological changes albeit only indirectly, as a modified vegetation composition induced 

by changed environmental conditions seems to have a larger influence than the hydrological 

alterations itself. 

  


