
Preliminary discussion/conclusions
1. Given the fact this is still a work in progress and we have only collected a 

few days of data, moisture probes show promise for detecting changes in 
gas content at fine temporal resolution (i.e. 10 minutes in Figure 7). 

2. All samples show overall a consistent gas content buildup most likely 
associated with the fact that samples were originally stored in a cold 
chamber and therefore the archea responsible for methanogenesis may 
be slowly activating as the samples return to room temperature.

3. Everglades samples seem to show a much larger gas content buildup 
(approximately from 9.5-10% to 12%), while Sphagnum from Maine 
barely increases 0.5% during the same 
time period. We attribute these changes 
to the differences in physical properties 
of the peat matrix. For instance, 
Loxahatchee peat (sample WCA-3 s2) 
is thicker, higher in organic content, N, 
and acidity and more decomposed than 
Everglades peat (sample WCA-3 s1) 
(Craft and Richardson, 2008). 
Surface samples of Sphagnum from 
northern peatlands in Maine (sample 
Maine site 2) show even less 
decomposition. 

4. High content in methane (up to 16%) 
and carbon dioxide (up to 21%) in the
bubbles was confirmed with gas 
chromatography.

5. We anticipate that probes will also be 
able to show gas releasing events 
(i.e. ebullition) in the form of decreased gas content.

Methods/ Experimental design

-Moisture probes:

- Gas traps and time-lapse cameras: 
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              Introduction

Peatlands are an important component of the global carbon cycle, accounting for 
5 to 10% of methane flux to the atmosphere [Charman et al., 1994] and 
accumulating large volumes of biogenic gases (such as methane and carbon 
dioxide) within the soil matrix. However, spatial and temporal distribution of these 
gases in peat soils remains unclear. One particular challenge relates to the 
limitations of measuring insitu gas volumes at sensitive temporal scales in order 
to capture rapidity of gas releases. A better understanding of biogenic gas 
releases from peat soils is critical to better understand atmospheric carbon 
budgets and their potential role in climate change. 

Preliminary results 

Figure 1: Moisture probe 
sensors measure water 
content of soil by measuring 
the dielectric constant of 
soil, which is a strong 
function of water content. Figure 2: The data logger allows measurements 

at fine temporal resolution (i.e. up to seconds)

Figure 3: The time lapse 
camera captures images over 
time and allows estimation of 
biogenic gas release over 
time (i.e. gas flux).
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The volumetric water content is defined as the 
volume of water per volume of bulk soil:

�����w/Vt                      (1)                          
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is the volume of water (cm3) and Vt is the total 
volume of bulk soil sample (cm3).

mw = mwet - mdry       (2)

Vw = mw��w (3)

Where mw is the mass of water, mwet is the mass of 
moist soil (g), mdry is the mass of the dry soil, and 
�w is the density of water  (1 g/cm3)

Probe calibration:

y = 3E-05x + 0.7077
R² = 0.8479
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y = 8E-05x + 0.579
R² = 0.7566
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Maine 1 Maine 2 Average

a 3E-05 8E-05 4.67E05
b 0.71 0.58 0.65

y = ax +b
� = a (mV)+ b 

Moisture probe measurements:
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Porosity measurements

Time-lapse images and gas traps

Objectives

1. To test the ability of soil moisture probes for detecting rapid changes in 
biogenic gas content within peat soils and constrain results with an array of gas 
traps and time-lapse cameras
2. To compare  gas dynamics from peat soil samples from a northern peatland 
(Caribou Bog in Maine) and from a subtropical peatland (Everglades in Florida)
3. To investigate the relation between gas releases from peat soils and changes 
in atmospheric pressure at the laboratory scale.

Figure 4: Experimental setup 
in the laboratory

Wet mass 
(g)

Dry mass 
(g)

Porosity
(%)

Maine 1 190.73 15.52 92
Maine 2 188.63 16.81 91

Figure 5: Relation between probe output and volumetric water content 
used to develop calibration curves for peat samples Maine 1 and Maine 2.

Figure 6: Saturated porosity 
samples placed in the oven 
for 48 hours at 105° C.

Figure 7: Gas content 
change results corrected 
after probe calibration 
for two Everglades 
samples (WCA3-s1 and -
s2) and one sample from 
a northern peatland 
(Maine-s2)

Figure 8: images of gas 
traps showing bubble 
build up over 24 hours

Biogenic 
gas bubble

Figure 9: Map of South Florida showing sampling 
locations as relative to peat soil type
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