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Figure 1. A
conceptual
illustration of 
permafrost 
coalescence and
the amplification
feedback loop.2

Permafrost
• 27% of the Earth’s land surface contains permafrost1.

• Permafrost contains 2X the amount of carbon than in the
atmosphere, when thawed, it releases carbon dioxide (CO2) and
methane (CH4) known as greenhouse gases (GHGs) creating an
amplifying (positive) feedback loop1.

• Permafrost thaw is an ecosystem concern that is impacting human,
animal, and environmental health.

Microbes
• Control carbon, nitrogen, and methane cycling.
• Play an important role in the nutrient cycling, biogeochemical 

processes, and health of the soil ecosystem.
• Permafrost contains diverse microbial communities that may

thrive upon thaw depending on moisture, temperature, and 
oxygen availability.

Coalescence
• Studies have characterized the microbial activity of permafrost 

soils, but there is a knowledge gap of what new mixture of 
microbes that could form or shift when permafrost and active 
layer soils mix.

Results Cont.
CO2 Observations
• 40K permafrost produces the highest gas efflux.
• 18°C have higher gas efflux compared to 4°C.
• Farm soils may have lower gas efflux compared to 

other soil types.
• Permafrost alone produces less CO2, excluding National 

Ecological Observatory Network (NEON) samples,
compared to mixed or topsoil alone.

CH4 Observations
• At 18°C , NEON permafrost produced the highest CH4

efflux.
• At 18°C and 4 °C, permafrost samples alone contain

higher gas efflux compared to mixed permafrost and
soil.

• Controls are at similar ranges as samples.

Discussion
• Higher temperatures and older permafrost relate

to increased gas efflux -> permafrost thaw will
continue to support the amplifying feedback loop that
will release more GHGs.

• Due to permafrost and differing soil mixtures 
having varying gas efflux -> certain microbial
communities may have specific suited conditions for
the organic decomposition of carbon compared to other
soils.

Future Steps
• Analyze the microbial diversity and taxa

relationship during coalescence.
• Compare response on differing permafrost features

Figure 4. Methane 
efflux in parts per 
million of permafrost 
and topsoil sample 
combinations at 18°C 
and 4°C using Area 
Under Curve 
calculations.

Figure 3. Carbon 
dioxide efflux in parts 
per million of  
permafrost and topsoil 
sample combinations at
18°C and 4°C using Area
Under Curve 
calculations.

Figure 2. Carbon 
dioxide efflux in parts 
per million (ppm) of 
5,000 (K) years old
permafrost and topsoil 
sample combinations at
18°C and 4°C using Area
Under Curve 
calculations.
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