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What Lies Beneath the Peat?
A Geophysical Investigation

Underlying Clay layer

Initial Conceptual Model
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What Lies Beneath the Peat?
A Geophysical Investigation

Revised Conceptual Model
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Adapted from Bertrand et al., 2012
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Adapted from Bertrand et al., 2012
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Coupling of the Silicon and Carbon cycles
The importance of quantifying DSi exports
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The greater the wetland 
coverage in the basin, 

the higher the DSi exports

Struyf & Conley, 2009

Wetlands: Key Actors in DSi exports

8



Understanding local peatland hydrology is 
essential to assess the role of peatlands as 

filters controlling continental Si exports
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How does peatland hydrology shape the 
dissolved silicon dynamics 

within a temperate peatland system ?

10



What is the relative contribution of 
local and regional hydrological controls to the 
functioning of a temperate lowland peatland ?
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Materials and Methods
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Decoupling Surface and Deep Peat Layer Processes
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Qualitative Discrimination of Solute Sources
Conductivity & pH Signatures
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Qualitative Discrimination of Solute Sources
Piper & EC vs DOC Diagrams
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Qualitative Discrimination of Solute Sources
Piper & EC vs DOC Diagrams
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Quantitative Discrimination of Solute Sources
The “Forward Method” (Stallard et al., 1980) 

[X*] = [X sample]– [Cl-]sample (
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Quantitative Discrimination of Solute Sources
Binary Mixing Model

[Xsample] = f*[Xaquifer] + (1-f)*[Xrain]
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Adapted from Bertrand et al., 2012
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• a deeper reservoir fed by aquifer contribution
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Upstream - Entire peat
Downstream - Entire peat

Identification of Key Reservoirs Controlling DSi Dynamics
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DSi-δ³⁰Si Relationships to Disentangle Biological and Hydrological Controls 
on DSi Dynamics
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Identification of Key Reservoirs Controlling DSi Dynamics
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From Water Flow to Silicon Cycling: A Peatland Conceptual Model
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Does Biology Drive Summer DSi Retention in La Beulie Pond ? 
A Mass Balance Approach
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Peatland Hydrology shapes Dissolved Silicon 
Dynamics across Peat Profiles

Thank you for your attention !

Louis-Marie Le Fer 
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