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What 1s Peat?

Highly organic soil that has accumulated over
thousands of years

Environmental conditions cause an imbalance
between inputs and decomposition

The largest natural source of methane
40-60% Carbon

Global Peatlands = 1/3 of total carbon in soils

Peatlands are important because

theystore and release carbon
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https://blogs.egu.eu/geolog/2020/01/10/the-carbon-potential-off peat/ii’ .
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What's an isotope and why are they useful?

Carbon-12 Carbon-13 Carbon-14
Is the most common Common Rare
Stable Stable Unstable
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How is carbon cycling within these soils?

Hypothesis 1:
Respired CO, and CH, is sourced from younger material

Is this bubble Q

coming from
microbial use
of old peat or
younger C?

Young Material




How is carbon cycling within these soils?

Hypothesis 2:

Hydrogenotrophic methanogenesis, not acetoclastic methanogenesis, is the
dominant pathway of CH, production across the whole soil profile

Acetoclastic Methanogenesis

Alcohols and Acids Uses Acetate = fast cycling C, produces CO, and CH, in equal parts
HE Hydrogenotrophic
H Methanogenesis
Acetate )
. Suggests slower carbon cycling; produces less CO,

. CO, and H,
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Peat chemistry can help explain source selection and methane production pathway
Nuclear Magnetic Resonance Analysis - NMR

Rapid Decomposition

Carbohydrates | Viore Aliphatic

Sugars, starch,
simple protein

Cellulose

Fats, waxes, oils

Lignin | More Aromatic
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Hypothesis 1:

14C Bulk peat soil
14C Dissolved Organic Carbon

Sampling Design

14C Respiration products

NMR
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Hypothesis 2:

13C Bulk peat soil
13C Respiration products




B Bulk Peat is old
Hypothesis 1 DOC is modern
Gas values overlap DOC
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Hypothesis 1
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Hypothesis 2

Depth (cm)

o
=

-
o
i

150+

200-

1.05 1.06 1.07 1.08
aapp

Bulk Peat is old
DOC is modern
Gas values overlap DOC

Preservation of bulk peat

Preferential use of
surface DOC despite bulk
peat being relatively
bioavailable

Dominant pathway
throughout the peat profile
is hydrogenotrophic
methanogenesis

14



SRR R 27 SR
How is carbon currently cycling within these soils?
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_seems to be the dominant source of gas fluxes from =
deep peat ;

Chemically, bulk peat has the - to decompose if exposed
to aerobic conditions

Dominant pathwai throuihout the ieat irofile seems to be
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