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Figure 1. Cartoon representing the discontinuous permafrost thaw gradient found in Stordalen Mire. Red arrows
represent historic trends in relative methane emissions across the thaw gradient. As the permafrost thaws, frozen 4_ :
palsas can collapse into more saturated habitat types including bogs and fens. o ' ¥ o

* Stordalen Mire in Arctic Sweden i1s a widely
studied peatland complex that serves as a model
system for understanding northern ecosystem
response to climate change.

* Permafrost thaw is actively transforming the Mire,
altering greenhouse gas dynamics as dry
ecosystems are converted to saturated wetlands.

 Microbial metabolic activity, which drives
greenhouse gas production within soil, is impacted
by numerous environmental variables including
terminal electron acceptor (TEA) availability.

* Evaluating available TEAs can shed light on
understanding and predicting active microbial
metabolisms, and thus understanding climactically
relevant emissions across thawing permafrost.

* The goal of this study was to analyze porewater
samples from the Mire across different habitats
spanning varying environmental conditions, to
permit the first thorough characterization of
microbially available TEAs across the Mire.

thaw transects, and an Inre Lake adjacent thaw

transect (blue). (B-D) Inset boxes show relative

location of sampling subsites within each site. (B)

AVCP sites are recently collapsed palsa, AVCeC Sites
Highest Ener B T s AVCPY | are old collapsed palsa, and AVCeF are fens. (C) F
9 ay AVCP-2 ¢ I . ; 4B si b D) 1 QI Q' IQ 'Q 'Q <O <Q
_ o AVCP-3e A 3b § sites represent rens an sites represent bogs. - ) ) \ \%) Q . X
02 Aerobic Respiration AVCeC-, 1-3a .1 ? “1-3c . . o N V > Q- _ N O _ N
TR e 3 sites are in a riparian zone, and 1-2 are lake Sulfate (uM) Nitrate (uM Nitrate (uM)
N S ) adjacent thawing permafrost sites. Satellite imagery Figure 7. Pearson correlations showing statistically significant inverse relationships between measured methane flux
/\/oof’\ Nitrate / Nitrite Reduction : | | S8l obtained from Google Earth Pro. and (A) sulfate con(:?ntration and (B) nitrate concentfations within fep sites as well as (C). nitrate concentrations for
\ AVCeF-7+ | o aveekos | old collapsed palsa sites. Methane flux data were available for analysis only for AVNI C sites.
AVCeF-8° |
Fo

(O/yjs Iron Reduction
R Porewater TEA concentrations vary

804?~ Sulfate Reduction . . . . . . C O n C I u s i O n s
\ across distinct habitats within the Mire

< Methanogenesis/Acetogenesis * In this study, we performed a thorough sampling of microbially-available TEAs across thawing habitats found
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Figure 2. Schematic of the microbial redox ladder, = = = : gglr;;?e * Habitat-specific patterns were seen in TEA concentrations, however some notable trends:
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terminal electron acceptors (TEAs) based on free S S 5 - Phosphate * Nitrite was the TEA found in the greatest concentration across the Mire; further work 1s warranted to
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Figure 5. Average concentration of microbially relevant TEAs for subsites within (A) AVNI A (B) AVNI C and (C) the evident patterns were found in TEA abundance with depth in our preliminary data set.
Lake Adjacent sites (see Figure 4). Colored bars represent the habitat type of each subsite from which porewater was
sampled and analyzed via ion chromatography. Error bars represent one standard deviation. * Within the AVNI C site, in agreement with the redox ladder/thermodynamic controls of microbial metabolism,

significant inverse correlations were found between methane flux and concentrations of sulfate and nitrate
within fens. Similarly, nitrate was borderline significantly inversely correlated with methane flux in old

Preliminary TEA concentrations are vertically collapsed palsa (but not recently collapsed palsa)

Sta b I e Wlth | n M | re Ia ke Se d | m e n ts  QOur data reveal an increase in nitrite levels with thaw across the Mire, which we infer to be due to increased

microbial respiration of nitrate in newly saturated peat. We thus anticipate that other anaerobic metabolisms
will similarly increase with thaw, ultimately leading to a depletion of TEAs over time, and stimulation of

(A) Inre Lake (B) Mire Stream methanogenesis.
5 * Our data validates that measuring TEAs as an indicator of microbial activity in situ 1s an important and useful
1041 proxy for understanding greenhouse gas-producing microbial metabolisms.
Figure 6. Initial depth-
{3 — stratified profiles of
£ 90 * £ 10 e g'tlrf'tf TEASs in (A) Inre Lake
- .
ﬁ— % " Nﬁr:t: and (B) Mire Stream A k I d t
s = « Phosphate both intercopneoted by a C n OW e g e m e n s
A 2 l stream running through
30 - 15 - the mire. This research is a contribution of the REU of the EMERGE Biology Integration Institute funded by the NSF-DBI 2022070. We thank the
Swedish Polar Research Secretariat and SITES for the support of the work done at Abisko Scientific Research Station. SITES is
. : : : : : : : : : supported by the Swedish Research Council. With special thanks to the entire EMERGE REU 2023 contingency for expertise and
Figure 3. Pictures of various sampling sites demonstrating varying field vegetation and saturation. 40 - .
Photos show (A) Inre Lake transect site, (B) Avni C site, (C) Avni A site, and (D) Inre Lake. Inre i | | | i i i i i coaching. Thanks to Kenneth Williams with LBNL for assistance in running IC samples. This research took place on Indigenous lands in
Lake and Avni C were the wettest sites, while Avni A and Inre Lake Adjacent sites were the driest 0 10 20 30 0 S 10 15 20 Sapmi where the Sami people have lived since time immemorial. We are grateful or their continued stewardship of the land and all of its

and required use of a sipper for porewater sampling.
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