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PERMAFROST

Permafrost extent for the
Northern Hemisphere
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MICROBIAL METABOLISM
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THERMOKARST LANDSCAPE DEVELOPMENT

a End of Last Glacial Maximum b Deglacial and Early Holocene ¢ Mid and Late Holocene d Warmer future
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DISTRIBUTION OF THERMOKARST LANDSCAPES
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Funded under

H2020-EU.1.3.
Global changes are modifying the Arctic regions' climate, where temperatures have risen faster than anywhere else H2020-EU.1.3.2.
on Earth. These regions store vast amounts of soil organic matter (SOM) in permafrost soils that rapidly release T
nutrients and greenhouse gases when they thaw. The thawing yields thermokarst processes that occur abruptly, UNIVERSITAT ‘::VIEN
leading to ground surface collapse and to the development of ecosystems (ponds and lakes) where anaerobic —

environments enhance microbial activity. With Arctic warming, permafrost thawing and thermokarst processes will

increase, releasing soluble nitrogen (N) into the environment, thus enhancing microbial decomposition of SOM. The g
EU-funded NITROKARST project will explore the underlying mechanisms of the N cycle in thermokarst systems, o, 0
examining how microbial pathways promote N transformation and how thawing controls the operation of these ’i”*l' F
processes. European 2
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Goal: Understand how microbial pathways promote N transformation in

response to permafrost thaw in thermokarst.

Hypothesis: Thawing increases SOM decomposition and N availability, and

thus modifies microbial community composition.

Expected results: Differences in N transformation rates and microbial

community composition along thermokarst transects.
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STUDY AREA: Inuvialuit Settlement Region
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SAMPLING Thermokarst transect
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Subjecting permafrost microbes to short-term warming

V. Martin®, J. Wagner?, N. Speetjens?, R. Lodi4, J. Horak!, C. Urbina-Malo?!, M. Mohrlok?, C. Rottensteiner?,
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Activity of permafrost microbes is key to estimate extent of y
feedback to global climate.
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© Fritz et al., 2016

Lowland Ice-Wedge-Polygonial Tundra — Yukon Coast
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Does structural heterogeneity in lowland tundra ecosystems affect microbial processes and how soil
microbes react to warming ?

- periglacial landform units (a)
- soil horizons (b)
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Cryptogam identity shapes microbial communities and organic
matter pools in soils of maritime Antarctica
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Characterize the difference between the two
major crypotogamic soil cover types in the little
developed Antarctic soils

(mosses & soil crusts) as ,,hotspots” for:

- subjacent soil microbial communities,

- soil biogeochemical processes, &

- SOM quality/quantity/build-up
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