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permafrost

active layer

1/3 of the global surface soil organic carbon is stored in the Arctic.

Permafrost environments represent two times the atmospheric
carbon pool resulting from a long-term vegetation accumulation.

atmosphere
(~800 PgC)

Arctic/subarctic soils
(~1700 PgC)
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SOIL ORGANIC MATTER FATE?
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DOC: dissolved organic carbon



Subarctic taiga (380 t ha−1 a−1)

active layer

permafrost

SOIL ORGANIC MATTER ORIGIN?

|3

Arctic tundra and subarctic taiga constitute
the main biomes in the high latitudes.

Vegetation plays a key role in the soil organic
matter quality (carbon/nitrogen composition).

Arctic tundra (110 t ha−1 a−1)

taiga

tundra

Chapin et al., 2011



Toolik

Abisko

LATITUDE

PRECIPITATION

BIOME

TEMPERATURE

PERMAFROST

68° 27’ N

304 mm a−1

tundra

−8 °C

continuous

68° 21’ N

310 mm a−1

tundra

−1 °C

discontinuous
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STUDY AREAS

Toolik Field Station (Alaska, USA)Abisko Research Station (Sweden)
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STUDY AREAS
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C/N C/N

~55
~55

~15

~15



organic horizons
OC > 30%

EXCTRACTABLE 
FRACTION

BULK
FRACTION • Quantification:

C content
N content
EA analyzer

• Characterization:
functional groups
13C NMR

• Quantification:
DOC concentration
DTN concentration
DOC analyzer
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SAMPLING AND ANALYTICAL METHODS

proxy of dissolved 
organic matter



alkylO-alkylaromcarbox alkylO-alkylaromcarbox

OC (%)

C/N

A/OA

35
47

32
43

27 17

0.57 0.44
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BULK ORGANIC MATTER

Toolik
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Toolik Field Station (Alaska, USA)Abisko Research Station (Sweden)



microbial biomass 
production?

organic matter 
mineralization?

EXTRACTABLE ORGANIC MATTER

Different organic nitrogen compositions
in soil link to distinct processes?

R2 = 0.46
slope = –0.07

R2 = 0.93
slope = –0.7

[N]tot = [N]orga + [NH4], [NO3], [NO2]?+ − −

nitrogen availability
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DTN0.13
mg gsoil

−1

0.24
mg gsoil

−1

DOC2.7
mg gsoil

−1

4.4
mg gsoil

−1

|9

EXTRACTABLE ORGANIC MATTER

Toolik

Abisko

(C/N)extractable

=

22

(C/N)extractable

=

17

Toolik Field Station (Alaska, USA)Abisko Research Station (Sweden)



anabolism
(biomass immobilization)

catabolism
(CO2/CH4 production)
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EXTRACTABLE ORGANIC MATTER

Different dissolved organic matter compositions
result from distinct microbial metabolisms?

R2 = 0.70
slope = 0.4

R2 = 0.45
slope = 1.1



SUMMARY
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Toolik
(Alaska, USA)

Abisko
(Sweden)

BULK SOIL 
ORGANIC MATTER

EXTRACTABLE 
ORGANIC MATTER

DOC
DTN
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DTN
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NH4
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PERSPECTIVES FOR CONTAMINANT DYNAMICS

aluminum titanium

ex
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b
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ty

normalized DOC

DOC partly promotes metal extractability.

What is the influence of permafrost thawing on the metal transfer?



thanks!


