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Percolation mires were sampled at thirteen locations across Europe, spanning 4.5 degrees of latitude and represent-
ing a nearly 4 degree Celsius gradient in mean annual temperature. At each location, the concentration of dissolved
methane was measured in drained, restored, and undrained peatlands at three depths (0-5, 15-20, 45-50 cm) during
the height of the growing season. Linear models were used to explore the effects of management, depth, climate,
and physicochemical edaphic properties on methane concentration. Methane concentration was consistently lower
in drained peatlands, as compared to restored and undrained peatlands, likely due to a lack of the anoxic conditions
that promote methanogenesis. In all management types, significantly less methane was measured in the shallowest
soil layers, although this likely reflects the impacts of diffusion to the surrounding air, rather than a meaningful
gradient in methane production. Due to negligible methane concentrations in the drained peatlands, the effects of
climate and physicochemical edaphic properties were explored only in undrained and restored peatlands. Methane
concentrations did not vary significantly across the European climatic gradient irrespective of management type.
Variation in methane concentrations was best explained by iron and sulphate levels in the peat. Furthermore,
methane production rates were determined for soil samples from each of the three depths in restored and undrained
sites, where anoxic processes are dominant throughout the peat profile. Root-free soil samples were made anoxic
and methane production rates were determined in high temporal resolution over five days. Methane production
rates were highest in the shallowest soil layers, regardless of management type, but restored peatlands consistently
had lower methane production rates than undrained peatlands.


