Using hydrogeophysical methods to understand disturbance
in peat soils due to saltwater intrusion: from soil collapse to
changes in biogenic gas dynamics
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1.Introduction:
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= Pore dilation in peat soils:

* OQurs et al, 1997; Hoag and Price,

1997
= Sphagnum peat soils

Ramirez et al, 2015

= Biogenic gas dynamics:
= Increased dilation may increase
biogenic gas release (i.e. ebullition)
= Increased salinity decreases gas
production (i.e. methane)




2. Objectives:

= To investigate the effects of
salinization on:

= 1) the peat matrix and
potential peat collapse, as
induced by changes in the
physical properties of peat
(i.e. porosity or hydraulic
conductivity)

= 2) biogenic gas fluxes in
peat soils, particularly in
terms of production,
accumulation and release
of biogenic gases in peat
soils (such as methane and
carbon dioxide)
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3. Methodology:

approach is: a) multi-method; b) multi-scale: both in space and time;
c) field+lab based
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+ permeameter chromatography
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4. Fieldsites
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Site 3? freshwater

Disney Wilderness
Preserve (DWP)

Blue Cypress Preserve

WCA-1

LILA — Loxahatchee
National Wildlife Refuge

WCA-2

WCA-3

Big Cypress — Dwarf
Cypress; Cypress Swamp




5. Results: a) laboratory scale

Preliminary results for
Peat soil sample from
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Sirianni and Comas, in prep
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b) Landscape scale: geophysical characterization

Electrical resistivity imaging (ERI)
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-areas of increased electrical conductivity
-0.5to 1 mdeep; 2-3 m wide
-potential ponds?

distange along profile (m)
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-areas of increased electrical conductivity
-Similar dimensions
-Better defined areas/ponds?
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soils, West
Kalimantan,
Indonesia
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Comas et al, 2015

Boreal peat soils, Caribou Bog, Maine
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Sinkhole, Hostalnou, Spain
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Fabregat, Comas et al, 2018

No continuity either laterally (like thicker peatland systems)
or with depth (like sinkholes or dissolution features)



c) Plot scale: platform setur

‘Defor! nation rods

- Gas released

- moisture content

- Temperature

- EC

- water table

- salinity

- surface deformation




d) Modeling

MEGA (Model of Ebullition
and Gas storAge)

Peat core Modeled
in profile peat

] gas
Bl water

M peat




d) Modeling

MEGA (Model of Ebullition
and Gas storAge)

Peat core Modeled
in profile peat

tEbuIIition

Storage

] gas
Bl water

M peat

Production
Modified from Ramirez et al, 2015
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-20

Depth (cm)
-30

-40

gas cluster (mL)
Bl 1-250

[ 1250-500

[ 1500-1000
[_11000-1500
B 1500-2264
- water

[ ] peat

Open peat Dense peat



6. Conclusions

= Physical properties:

* [Increased salinization induces progressive peat pore dilation resulting in
increased hydraulic conductivity. Threshold at around 0.2-0.3 S m™ with
a change in dynamics

= Strikingly similar pore dilation dynamics between boreal and subtropical
soils

= At the field scale, pond initiation is characterized by a contrast in
electrical conductivity with no apparent lithological control from
underlying l[imestone

= Biogenic gas dynamics:

* Progressive decreased in production, accumulation, and release of
biogenic gas with increased conductivity. Consistent threshold showing
change in dynamics (sudden release)
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