I *I Natural Resources Ressources naturelles

ecshydrology Canadi %) WATERLOO —Wat

tep

Winter Soil
Processes

INSTITUTE

Charitable Research Reserve

Anammox may promote the anaerobic oxidation of methane (AOM) in cold wetland soils [©©8G
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Winter Soil Biogeochemistry

Biogeochemical Trends

Bioenergetics

o Snow and frozen soil exert critical control over soil biogeochemistry o Three biogeochemical Phases (], I, IIT) were observed over the incubation: NO..- AOM - s
3 _‘ . e+
o Reducing or halting atmospheric gas exchange and water inputs o Denitrification (I), Sulfate Reduction & Methanogenesis (1I), AOM (III)
- . : ] Natural + e~ Acceptors + Glucose + e- Acceptors + Glucose
o Rising temperatures will reduce snowcover and create colder soils 2ol T T i 1 T i 1 1 " T .
Affecti il b hemical ] i h d f - tuati S 2-3" i - =R - 5 -
O eC. 1ng SO.l | 10geocnemical CyCles via €nnance reezing, perpetuating £s \ —.— .’ \_._ g \ —y— - \_._ - IR . W - W T -
anoxic conditions 5.0
80 N o AOM and anammox are most SO, 2
60 I, 30
Reduced Gas Light 40: J "= o % B N thermodynamlcally. fa.lvoural?l(_a
Exchange Reflacted zg > - _:; - b g - ﬁ*__i v g~ o= -5 ~_T I under cold and acidic conditions
02 5 ~ s g o AGgp = 0 for SO,% and Fe-oxides in
Stored F_|| 6 % | . o T[°C]
Water Inputs 5 4 v 0\ warm basic conditions
2 — . .
I PSP Do | N SNSRI =ta.-a_§:=t-...-.-t_ o Changes in pH may affect future reaction (e.g., AOM,
2 120 anammox) thermodynamics within the experiment
Trapped Gas 2 80 4 A
3 B - ~ I-,P—’Qi‘-t-_~ o Producing unfavourable conditions in poorly buffered
O, Depletion = Temporal Redox Cascade CO, N,O CH, s 0T & - ~-= = 4= i = =d = "‘é\* = h ) ~8 . 5 b 4
© 222 — environments ANammox
150 % _ Mn*4 Fe*3 SO,
@ @ @ @ e 73‘--'."—{‘-——..-._-_-!—";‘__._!-!'"% -ﬁhr}""‘.‘-—"‘ - o , : .
10 20 30 4 50 10 20 30 40 50 10 20 30 40 50 10 20 30 40 50 : 5 I — e ]
Time [Days] S J w 8 | ——
_ _ ] mpH m NO; o SO;2 A NO, ¢ N,O A Mngy m Fegq @ CHy o B ool g - -
o Cold region soils are seasonally anoxic and closed to the atmosphere . e : . . _ L o G . T
o AOM in Phase III significantly increases pH without an obvious e  acceptor for oxidation w7 g " SR

o Build-up of “biogeochemical end-products” reduced e acceptors (e.g., Fe?*,
H.S, and NH,*) and methane (CH,) can be recycled in future reactions - .
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o Increased potential for the anaerobic methane oxidation (AOM)
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o Organic soil samples were collected from a swamp located at the 29 4 - CH, and NH,* oxidation in a negative feedback loop
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