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Permafrost thaw: implications for constituents exposed and carbon feedback

Research question: What are the
relative effects of different hillslope
processes on mineral element release
and total mineral concentrations?

Sampling

10 cm increments of 
Active Layer 

(AL)
+ 

Top of the 
permafrost 

(PF)

mass of element released by 1 kg 
of dry soil, in soluble fraction

ALD

RTS

RTS

ALD

TRB
(cmolc/kg)

42.9

75.1

53.5

56.5

46.3

60.9

40.4

53.9

• Same parent material: 
Similar primary minerals

• Permafrost layer in RTS less weathered than 
active layer : Increase in plagioclase content 
for permafrost disturbed RTS vs ALD

TRB
(cmolc/kg)

High potential for mineral element release
in the Arctic from RTS permafrost

Higher total concentrations in mineral
elements for RTS permafrost

ALD : more total aggregation in active layer
vs permafrost for undisturbed sites
Hypothesis of increased clay content in AL vs PF
for UD site and increased biological activity
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Effects on 
- Mineral weathering?

- Element release?
- Total element concentrations?

Influence on 
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dynamics?

- Change in 
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Carbon feedback Greenhouse
gas emissions

Permafrost thaw: thermokarsts as physical consequences

Permafrost thaw

Gradual:
Growth of active 
layer thickness

Abrupt:
Development of 

thermokarst
landscapes
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Aggregation indicator 
= Silt and clay fractions 
in coarse and fine sand
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D : Disturbed
UD : UnDisturbed
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Mineral element concentration released several times higher for the RTS-D vs ALD-D

ALD-D and UD show no evolution of elements release with depth
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RTS : more total aggregation in PF than AL
for disturbed sites
Hypothesis of Ca-mediated stabilization of soil
organic carbon at this pH for RTS-D

Retrogressive Thaw Slumps development in the Arctic constitutes an important driver for mineral element 
release by abrupt permafrost thaw, compared to active layer detachments.
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Abrupt Gradual

Thermokarst
processes

Focus of this research

5 µm

Higher reserve of primary minerals in 
permafrost exposed from RTS

Labile organic matter not yet
degraded in newly exposed
permafrost from RTS?

Presence of different mechanisms
likely affecting aggregation and
organic matter stabilization

Take-home 
message


