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Is there a potential to create “MINERAL NUTRIENT HOTSPOTS” upon permafrost thawing(1)?

How does the soil mineral reserve with vary with - SPACE (different lithology, type of deposit, topography) 
- DEPTH (active layer vs permafrost) 

Archived permafrost samples from field sites spanning a range 
of lithology, deposit type, vegetation cover, topography.
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o TRB influenced by lithology 

Gneiss derived alluvial / basalt

Sedimentary

Alluvia derived from dolerite

Alluvia derived from dolerite

Yedoma

o Conclusion: potential for nutrient hotspots due to storage of cations in permafrost soils.

o Implication: enhanced release of cations with increasing active layer depth and slumping – enhanced
supply of cations to vegetation and microbial processes – implications for the permafrost carbon pool.

o Future work: contribute more data to build a Permafrost Mineral Reserve data base. This requires access
to archived active layer and permafrost soil samples from around the Arctic.

MINERAL RESERVE
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o Range of CEC values across sites
related to soil organic carbon content (R2 = 0.75)

o Base Saturation Ratio is higher on mountain 
slopes compared to lowlands

o TRB values in active layer and permafrost soils, 
dependent on type of sediment deposit

CONCLUSION, IMPLICATIONS and FUTURE WORK

o Homogeneous mineralogy between the
active layer and permafrost soils

o Potential for enhanced release of cations
upon permafrost thaw or during slumping of
the permafrost horizon.

Peel Plateau. Photo: Lisa Bröder

active layer – permafrost boundary
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o Highest concentrations of water soluble cations in the permafrost horizon relative to the active layer, for all siteso Slumping exposes permafrost soil on Peel Plateau

CONTEXT: How do mineral nutrients affect the permafrost carbon pool? FIELD SITES

Zackenberg Z3 – 0

o Base Saturation Ratio increases with depth

EXCHANGABLE MINERAL RESERVE

RELEASE OF CATIONS INTO POREWATERS


