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From Peatland to Pond: Silicon Cycling across Two Wetland Ecosystems

La Guette peatland — since 2014
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From Peatland to Pond: Silicon Cycling across Two Wetland Ecosystems

La Guette peatland - since 2014 La Beulie pond (Egoutier watershed) - since feb. 2025
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From Peatland to Pond: Silicon Cycling across Two Wetland Ecosystems

La Guette peatland — since 2014
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What Lies Beneath the Peat?

A Geophysical Investigation

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

A Geophysical Investigation

Revised Conceptual Model
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Peatlands: Groundwater-Dependent Ecosystems
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Peatlands: Groundwater-Dependent Ecosystems

0 A 040
00 ¢ 00 0 Rainwater <.
) input e,
0y ! 0 Ut e Surface waters
000 et
Runoff Runoff4"" i I
- Peat layers
/ "“
Catotelm =
Groundwater input  €xessereressereranmansnnnra sy Aquifer

Adapted from Bertrand et al., 2012

g@‘c do.f'!%;z kSTO & %‘S @

A unon $Teurbieres .




Peatlands: Groundwater-Dependent Ecosystems
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Coupling of the Silicon and Carbon cycles

The importance of quantifying DSi exports
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Coupling of the Silicon and Carbon cycles
The importance of quantifying DSi exports
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Coupling of the Silicon and Carbon cycles
The importance of quantifying DSi exports
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Coupling of the Silicon and Carbon cycles
The importance of quantifying DSi exports
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Coupling of the Silicon and Carbon cycles
The importance of quantifying DSi exports

Upstream
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Coupling of the Silicon and Carbon cycles

The importance of quantifying DSi exports
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Wetlands: Key Actors in DSi exports
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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 ?
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What is the relative contribution of

cal and regional hydrological controls to the
functioning of a temperate lowland peatland ?
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Materials and Methods

La Guette Peatland

Climate: sub-oceanic (degraded oceanic) climate
characteristic of the central and northern plains

Lithology: Sandy clays

Vegetation: Molinia caerulea, Ericaceous shrubs,
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Materials and Methods

La Guette Peatland * Monitoring Period:

Climate: sub-oceanic (degraded oceanic) climate
characteristic of the central and northern plains Hydrochemistry Ao ¢ v A ¢ v @ @

Lithology: Sandy clays Cations: since 2014
Vegetation: Molinia caerulea, Ericaceous shrubs, DSi: since 2021

Sphagnum spp o
pH=4.5 630Si: since March 2025

, * Mean/Max peat depth: 0.80 m/1.80m
N 1o 50 300 : 3
Drier upstreamzone "~ \

Wetter downstream zone

e // °T0urb|eres

@\c 3'3;5;"%'L§ LSTO & }%\ @

&) o $Teurbiéres .2,



Materials and Methods

La Guette Peatland * Monitoring Period:

Climate: sub-oceanic (degraded oceanic) climate
characteristic of the central and northern plains Hydrochemistry Ao ¢ v A ¢ v @ @
Lithology: Sandy clays Cations: since 2014

Vegetation: Molinia caerulea, Ericaceous shrubs, DSi: since 2021

Sphagnum spp

pH=4.5 630Si: since March 2025
Mean/Max peat depth: 0.80 m/1.80m

s ' - Hydrology
N 1o 150 300
Py nosue 2ope ///\ Precipitation (P): since 2010 @

: i / Evapotranspiration (ETR): since 2017 ©
’ Water Table Depth (WTD): since 2008 @

Discharge (Q): since 2011 O

Wetter downstream zone

e // °T0urb|eres

@\c 3'3;5;"%'L§ LSTO & }%\ @

& o $Teurbiéres .2,



Materials and Methods
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Decoupling Surface and Deep Peat Layer Processes

v A &
v A & A
N Drier upstream zone
| ‘ ‘ |

20ch|:>i E< | >: :<:
______________________________________ ¥ B
80 cm : :

S e == (=
S |

Set up in January 2025

g@‘c LST@ & }%\ @

&) uon $Teurbiéres .2,




Decoupling Surface and Deep Peat Layer Processes

Vertical Variability
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Decoupling Surface and Deep Peat Layer Processes

OO

A
A

4 <

A

Vertical Variability

v

Set up in January 2025

e . IOE 2 @
UC  d'ORLEANS IPGP




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

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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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)
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Quantitative Discrimination of Solute Sources

The “Forward Method” (Stallard et al., 1980)
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Quantitative Discrimination of Solute Sources

The “Forward Method” (Stallard et al., 1980)
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Quantitative Discrimination of Solute Sources
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Two Reservoirs, Two Sources
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|dentification of Key Reservoirs Controlling DSi Dynamics
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|dentification of Key Reservoirs Controlling DSi Dynamics
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DSi-63°Si Relationships to Disentangle Biological and Hydrological Controls

on DSi Dynamics
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DSi-63°Si Relationships to Disentangle Biological and Hydrological Controls

on DSi Dynamics
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DSi-63°Si Relationships to Disentangle Biological and Hydrological Controls

on DSi Dynamics
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DSi-63°Si Relationships to Disentangle Biological and Hydrological Controls

on DSi Dynamics

14
Si L 29c:
Silicon SOI
28.085 4,67 %

i Initial solution

[Si] | Qe
630 Sj
Initial solution
n ‘”. a 8. P * < P
@2 SIOE 2 @ % v iTeurbiéres o




DSi-63°Si Relationships to Disentangle Biological and Hydrological Controls

on DSi Dynamics
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DSi-63°Si Relationships to Disentangle Biological and Hydrological Controls

on DSi Dynamics
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DSi-63°Si Relationships to Disentangle Biological and Hydrological Controls

on DSi Dynamics
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From Water Flow to Silicon Cycling: A Peatland Conceptual Model
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From Water Flow to Silicon Cycling: A Peatland Conceptual Model
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From Water Flow to Silicon Cycling: A Peatland Conceptual Model
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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

La Guette peatland smce 2014
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Does Biology Drive Summer DSi Retention in La Beulie Pond ?

A Mass Balance Approach
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Does Biology Drive Summer DSi Retention in La Beulie Pond ?

A Mass Balance Approach
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A Mass Balance Approach
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Does Biology Drive Summer DSi Retention in La Beulie Pond ?

A Mass Balance Approach
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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
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