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When we thought that things could not go worst
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Permafrost thaw
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Changes in Landscape

95% less permafrost

325% more trees
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Formation of thaw lakes
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Carbon pool in Arctic permafrost soils

Schuur et al 2015

Gtons of C
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Carbon age

200 m (200 ky)

> 70 m – Holocene – 10 000 yr
30-70 m – 2nd Part Holocene – 6000 yr
< 30 m – Little ice age – 150-400 yr

Carbon 
age
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Organic matter composition
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Canário et al., 2014; 2015 ; Folhas et al., 2018
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Organic matter degradation 
Reaction

(Berner, 1980)
ΔGº 

(KJ mol-1 of CH2O)

CH2O + O2 èCO2 + H2O -475

5CH2O + 4NO3- è2N2 + 4HCO3- + CO2 + 3H2O -448

CH2O + 3CO2 + H2O + 2MnO2 è2Mn2+ + 4HCO3- -340

CH2O + 7CO2 + 4Fe(OH)3 è4Fe2+ + 8HCO3- + 3H2O -114

CH2O + SO42- èH2S + 2HCO3- -77

CH2OèCH4 + CO2 -58
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DO (mg L-1)

SAS 1A BGR 1 KWAK

Up to 20 mg C L-1Up to 70 mg C L-1Up to 80 mg C L-1

Canário et al., 2014; 2015 
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Carbon feedback

Grabielle Walker, 2007. Nature 442:718-721; Pilote et al., 2016

11 mg CH4 m-2 h-1

(0.02 mg nearby river)
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Permafrost thaw the new climate bomb ?
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Adaptation / Mitigation / Remediation
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But carbon is not the only threat
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Mercury cycle in the Arctic
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Mercury pool with permafrost included

Gg of Hg
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Mercury in permafrost soils

Geophysical Research Letters, Volume: 45, Issue: 3, Pages: 1463-1471, First published: 05 February 2018, DOI: (10.1002/2017GL075571) 
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Permafrost thaw lake sites

BGR1
BGR2

SAS 1A

KWAK

SAS 2A

KWAK

Reference Lake K9
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Mercury in permafrost soils

SAS 1A

BGR 1

SAS 1A

-41ºC

SAS 2A
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Mercury volatilization from permafrost

10 – 22% 10 – 22%8 – 12% 32 – 67%

SAS River

Pilote et al., 2016; 2017
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Mercury release during OM degradation
10 mL Lake water in quartz tube

200 μL of K2S2O8

45 min irradiation in a UV Chamber

200 μL of NH2OH.HCl

ICP-MS and CV-AFS
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Canário et al., 2016: 2017
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High proportion of Hg and MMHg

Monomethylmercury

Hg(II) ⇄ MMHg

Methylation Demethylation

10-16% of MMHg in water
Up to 1.2% of MMHg in sediments

K9

58-76% of MMHg in water
5.8-17 % of MMHg in sediments

>>

Pilote et al; 2016, 2017
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What’s next: NOM characterization
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What’s next: Hg methylation and fate

Monomethylmercury

Methylation Demethylation

biotic abiotic

Rates

Mechanisms

Microbes
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What’s next: Fluxes
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T-MOSAiC

Terrestrial Multidisciplinary distributed Observatories for
the Study of Arctic Connections

http://www.t-mosaic.com
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ASSW2021

Arctic Science
Summit Week
2021
19-26 March | Lisboa, Portugal
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http://www.t-mosaic.com/
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