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Coastal Wetlands
Subjected to strong abiotic constraints:
 Salinity,

 Inundation frequency.

Numerous ecosystem services:
 Biomass production,

 Water purification,

 Carbon sink,

 Flood protection.

Often highly anthropized.

Cover less than 5% of Earth’s terrestrial
surface, yet 30% of the global population 
lives in their proximity.
(Millennium Ecosystem Assessment, 2005)
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Coastal Wetland Types

•Estuary = succession of marshes.
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•Estuary = succession of marshes.

•Oligohaline marshes mark the boundary 
of the salinity constraint.

•They are severely understudied.
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The Seine Estuary
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Tidal restriction
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Hypotheses

1. Tidal restriction truncates the salinity
and inundation gradients …

a) … which results in different vegetation
communities …

b) … that can be explained by the 
modified physical and chemical
parameters of these environments.

2. Different abiotic conditions select 
fitting plant life strategies.
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From: Keddy, P. A. (2001). Competition
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Site B:
- Restricted,
- Grazed+Mowed,
- Salinity +

Site A:
- Connected,
- Grazed,
- Salinity +

Site C:
- Restricted,
- Mowed,
- Salinity ++

→ Vegetation surveys in 4×4 m squares in 2019, 2020 and 2021.
→ Soil physical and chemical analyses in 2019-2020.
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Species richness
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• Steep gradient on 
control site A;

• Gradient with
higher richness on 
site B;

• Different pattern 
on site C.
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Site A



D
iscussion &

 
C

onclusion
Introduction

M
aterial&

 
M

ethods
Results

Results: diversity

Contact: markus.neupert1@univ-rouen.fr, 
last year PhD student IAVS – COFFS HARBOUR 2023 15

Site A



D
iscussion &

 
C

onclusion
Introduction

M
aterial&

 
M

ethods
Results

Results: diversity

Contact: markus.neupert1@univ-rouen.fr, 
last year PhD student IAVS – COFFS HARBOUR 2023 16

Site A



D
iscussion &

 
C

onclusion
Introduction

M
aterial&

 
M

ethods
Results

Results: diversity

Contact: markus.neupert1@univ-rouen.fr, 
last year PhD student IAVS – COFFS HARBOUR 2023 17

Site A



D
iscussion &

 
C

onclusion
Introduction

M
aterial&

 
M

ethods
Results

Results: diversity

Contact: markus.neupert1@univ-rouen.fr, 
last year PhD student IAVS – COFFS HARBOUR 2023 18

Site A



D
iscussion &

 
C

onclusion
Introduction

M
aterial&

 
M

ethods
Results

Results: diversity

Contact: markus.neupert1@univ-rouen.fr, 
last year PhD student IAVS – COFFS HARBOUR 2023 19

Site A



D
iscussion &

 
C

onclusion
Introduction

M
aterial&

 
M

ethods
Results

Results: diversity

Contact: markus.neupert1@univ-rouen.fr, 
last year PhD student IAVS – COFFS HARBOUR 2023 20

Site A



D
iscussion &

 
C

onclusion
Introduction

M
aterial&

 
M

ethods
Results

Results: diversity

Contact: markus.neupert1@univ-rouen.fr, 
last year PhD student IAVS – COFFS HARBOUR 2023 21

Site A Site B Site C
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Convergence of the higher elevations.

Divergence of the lower elevations.

Site C is peculiar:

 Freshwater upwelling from karst aquifer,

 Water retention due to small floodgate.
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Convergence of the higher elevations.

Divergence of the lower elevations.

Site C is peculiar:

 Freshwater upwelling from karst aquifer,
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CWM, adjusted for species
richness difference between sites

PCA

GRooT
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Conclusion
1. Tidal restriction truncates the salinity

and inundation gradients …

a) … which results in different vegetation
communities …

b) … that can be explained by the 
modified physical and chemical
parameters of these environments.

2. Different abiotic conditions select 
fitting plant life strategies.
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Tidal restriction can have unwanted
side-effects:
- Freshwater retention,
- Carbon release.

Tidal restriction lengthens the stress 
gradient:
- Site A: 300 m
- Site B: 1,000 m
- Site C: 1,200 m
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Perspective
Rising sea level = salt marshes at risk.

They may migrate inland, but risk of 
“coastal squeeze”.

Tidal restriction as a tool to preserve salt
marshes?
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Nigel Pontee (2013)
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