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Hypothesis: Newly formed thermokarst lagoons are producing a significant amount of 
greenhouse gases that is relevant for pan-Arctic carbon fluxes.

How is permafrost carbon affected by seawater
inundation?

Estimating greenhouse gas production in thermokarst lagoons of Bykovsky Peninsula, Siberia
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Key questions

Ø How high are future greenhouse gas (GHG) releases from 
newly formed Arctic lagoons?

Ø What impact does an increasing salinity have on GHG 
production in submerged sediments in lagoons?

Study site: Bykovsky Peninsula, Siberia

Preliminary results on anaerobic GHG production
Ø GHG production is higher for inundated terrestrial sediments than for inundated lagoon 

sediments 
Ø increasing salinity is favoring  anaerobic carbon dioxide production 
Ø high CO2 and CH4 production in deep sediments (> 15m depth)

Incubation experiment setup

Increasing salinity Increasing depth

Ø SoboByk14: Yedoma permafrost outcrop (2.9 m height),  
undisturbed permafrost

Ø Goltsovoye Lake: Thermokarst lake core (30 m length), 
thawed sediment

Ø Polar Fox Lagoon: Closed thermokarst lagoon core (25 m 
length), thawed, seawater influenced sediment

Polar Fox Lagoon Goltsovoye Lake

What are thermokarst lagoons?

Ø thermokarst (thaw) lakes and basins, which are inundated 
by the sea

Ø they are an important transition stage between terrestrial 
and marine permafrost
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Take home message
Ø salt water inundation and therefore lagoon formation has an impact 

on GHG production
Ø increasing salt content leads to higher anaerobic CO2 production in 

permafrost sediments
Ø higher anaerobic GHG production in deep, more recently thawed 

permafrost sediments than surface sediments
Ø GHG production is not significantly correlated with TOC content

0.05 m; TOC: 4.03 wt%
14.70 m; TOC: 0.89 wt%
24.30 m; TOC: 0.52 wt%

0.05 m; TOC: 4.04 wt%
15.05 m; TOC: 3.08 wt%
31.50 m; TOC: 9.44 wt%

TOC: total organic carbon content
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Abrevations: SW: seawater; sed.: sediment; EC: electric conductivity; DOC: dissolved organic carbon; TOC: total organic carbon; TN: total nitrogen 

incubation vial (soil 
sample and artificial 
seawater)
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