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Context



Context

• DUC try to reach an « hemi-marsh » :
– 50 % of emergent vegetation
– 50 % of open shallow water, submersed or floating

vegetation

Most productive wetland state for waterfowl 
reproduction (Payne 1992; Patterson 1976)

… but  hemi-marshes are filling in



Goal and objectives

• Improve the knowledge of plant diversity and 
dynamics in managed marshes.

• Specific objectives: • Specific objectives: 

– Examine if the vegetation is organized in communities
– Determine influence of site characteristics and 

factors operating at the landscape level



Methods: Study area

Quebec .Quebec
•

Montreal
.

Montreal

•

Studied marshes

Study area

No marsh submited to the St-Lawrence Influence



• Restricted random sampling 
(Elzinga et al. 2001)

• Sampling effort: 
– 29 marshes covering 303 ha
– 291 sampling (units1 sampling unit / 1,04 ha)

Methods: Sampling design & Field data

.
..

.

.

..

.

.

.

– 291 sampling (units1 sampling unit / 1,04 ha)

• Vegetation covers by species

Submersed, floating and  
emergent < 1 m (0,65 m2)

Emergent > 1 m and shrubs (4 m2)

• Water depth



Methods: Local and landscape variables

• Age of the management 
(2 to 32 years)

• Previous land use:
– Farmland

Within 250 m to 5 km:

• St. Lawrence river

• Aquatic habitats

• Wetland types– Farmland
– Existing wetland

• Size (0.5 à 32 ha)

• Water level change

• Wetland types

• Forests types

• Crops types 

• Streams

• Anthropogenic zones

• Roads



Results: Cluster analysis
4

5
6

D
is

ta
nc

e 
d

e 
H

e
lli

n
ge

r

P
C

U
01

_1
LE

V
06

_3
LE

V
13

_1
V

IC
05

_1
S

T
N

02
_2

S
T

N
04

_1
S

T
N

05
_2

S
T

N
06

_2
S

T
N

07
_1

M
O

N
04

_1
I5

O
02

_1
I5

O
01

_1
I7

O
02

_1
LE

V
15

_4
B

E
C

03
_1

LE
O

19
_1

LE
V

16
_1

P
E

R
17

_1
P

E
R

13
_1

P
F

E
18

_1
P

F
E

11
_1

D
IO

02
_1

D
IO

01
_1

LE
V

08
_1

LE
V

18
_1

LE
V

09
_2

S
T

N
08

_1
LE

V
01

_1
P

O
U

03
_1

M
A

D
13

_2
P

E
R

01
_1

P
E

R
18

_2
P

E
R

07
_1

LE
V

04
_1

LE
V

19
_1

LE
V

03
_1

M
A

D
12

_2
LE

V
11

_1
M

A
D

11
_4

M
A

D
14

_3
V

IC
01

_1
M

A
D

03
_1

LE
V

17
_1

M
O

N
03

_1
P

O
U

01
_2

LE
V

20
_1

P
C

U
02

_3
IM

A
03

_1
P

C
U

03
_1

P
C

U
04

_1
P

C
U

05
_1

C
B

F
16

_1
IM

A
04

_1
I5

O
04

_1
LE

V
02

_1
LE

V
07

_1
LE

V
21

_1
D

R
U

02
_1

M
A

D
02

_4
D

R
U

20
_3

M
A

D
15

_4
M

A
D

01
_1

I7
O

01
_1

I7
O

05
_1

D
R

U
03

_1
S

T
N

03
_1

S
T

N
01

_1
P

O
U

02
_1

D
R

U
04

_3
LR

U
05

_2
R

A
P

05
_2

LE
O

03
_1

LE
O

04
_1

LE
O

07
_1

LE
O

08
_1

M
A

D
16

_1
D

IO
03

_3
D

IO
04

_1
I5

O
05

_1
D

IO
05

_1
G

F
E

05
_1

P
O

U
07

_4
P

O
U

05
_1

P
O

U
04

_4
P

F
E

01
_1

P
O

U
06

_2
M

S
F

02
_1

M
S

F
03

_1
S

T
B

20
_1

M
S

F
04

_1
S

T
B

18
_1

M
A

D
05

_1
D

G
R

05
_1

D
G

R
01

_1
D

G
R

03
_1

D
G

R
04

_1
N

IC
08

_1
LE

V
12

_1
M

A
D

04
_1

C
O

N
05

_1
C

O
N

03
_1

C
O

N
02

_1
R

M
A

03
_1

R
M

A
05

_1
N

IC
19

_1
S

T
B

11
_1

N
IC

20
_1

N
IC

13
_1

N
IC

14
_1

N
IC

01
_1

N
IC

11
_1

N
IC

18
_1

N
IC

17
_1

I3
O

02
_1

N
IC

10
_1

C
O

N
04

_1
I3

O
03

_1
C

O
N

01
_1

I7
O

03
_1

I7
O

04
_1

P
F

E
17

_1
P

F
E

07
_1

P
F

E
16

_1
D

G
R

02
_1

P
F

E
20

_1
P

F
E

02
_4

P
F

E
09

_1
P

F
E

10
_1

P
F

E
04

_1
LE

V
14

_1
M

A
D

10
_1

P
E

R
21

_1
P

E
R

16
_1

P
E

R
14

_2
P

E
R

10
_1

P
E

R
04

_1
P

E
R

15
_1

P
O

U
08

_1
M

A
D

09
_1

P
E

R
02

_1
P

E
R

05
_1

P
E

R
08

_1
P

E
R

06
_1

P
E

R
12

_1
P

E
R

11
_2

P
E

R
09

_1
P

E
R

03
_1

M
S

F
06

_1
LR

U
03

_1
P

F
E

03
_2

S
T

B
05

_1
S

A
R

22
_2

LE
O

05
_1

LE
O

17
_1

LR
U

02
_4

M
O

N
02

_1
M

D
C

04
_2

S
T

B
09

_1
M

O
N

01
_1

M
O

N
05

_1
C

B
F

17
_1

C
B

F
11

_1
R

M
A

07
_1

N
IC

02
_1

N
IC

12
_1

N
IC

03
_1

N
IC

07
_1

N
IC

05
_1

N
IC

21
_1

G
F

E
04

_1
LR

U
01

_2
I3

O
01

_1
I3

O
04

_1
M

D
C

02
_1

M
D

C
01

_3
M

D
C

05
_1

C
B

F
18

_1
S

T
B

02
_1

N
IC

06
_1

B
E

C
04

_1
S

T
B

03
_1

B
E

C
05

_1
B

E
C

01
_1

B
E

C
02

_1
M

S
F

07
_1

M
D

C
03

_2
LR

U
04

_1
IM

A
02

_1
N

IC
04

_1
LE

V
10

_1
S

A
R

08
_1

IM
A

05
_1

LE
O

02
_2

LE
O

01
_1

LE
O

06
_1

C
B

F
19

_1
N

IC
16

_1
S

A
R

03
_1

S
A

R
18

_2
S

A
R

04
_1

R
A

P
01

_1
R

A
P

02
_1

C
B

F
14

_1
S

T
B

07
_1

S
T

B
13

_1
R

M
A

02
_1

S
A

R
01

_1
S

A
R

07
_2

S
A

R
09

_1
S

A
R

02
_1

S
A

R
15

_1
S

A
R

11
_1

S
A

R
21

_1
G

F
E

03
_1

S
T

B
06

_1
S

T
B

08
_1

S
T

B
19

_1
S

T
B

17
_1

C
B

F
06

_1
C

B
F

10
_1

C
B

F
05

_1
C

B
F

13
_1

C
B

F
09

_1
C

B
F

07
_1

C
B

F
01

_1
C

B
F

02
_1

C
B

F
03

_1
R

M
A

01
_1

R
M

A
04

_1
S

T
B

01
_1

S
T

B
10

_1
S

T
B

04
_1

S
T

B
15

_1
G

F
E

01
_1

N
IC

22
_2

S
T

B
21

_1
S

T
B

12
_1

S
T

B
14

_1
S

T
B

16
_1

S
A

R
12

_1
S

A
R

06
_1

S
A

R
16

_1
S

A
R

05
_2

S
A

R
20

_2
S

A
R

19
_1

S
A

R
17

_1
S

A
R

10
_1

S
A

R
13

_1
LE

O
14

_1
IM

A
01

_1
R

A
P

04
_1

LE
O

12
_1

P
F

E
19

_1
P

F
E

12
_1

P
F

E
13

_1
P

F
E

08
_1

I5
O

03
_1

R
A

P
03

_1
N

IC
09

_1
G

F
E

02
_1

D
R

U
01

_4
P

F
E

15
_1

P
F

E
21

_1
P

F
E

14
_1

S
A

R
14

_1
LE

O
10

_1
M

S
F

01
_1

LE
O

18
_1

V
IC

02
_1

V
IC

04
_1

LE
O

15
_1

LE
O

11
_1

V
IC

03
_1

LE
O

09
_1

I3
O

05
_1

LE
O

16
_1

C
B

F
04

_1
C

B
F

21
_1

C
B

F
20

_1
C

B
F

22
_1

C
B

F
15

_1
C

B
F

08
_1

R
M

A
06

_1
C

B
F

23
_1

N
IC

15
_1

M
S

F
05

_1
M

A
D

08
_1

M
A

D
07

_1
C

B
F

12
_1

LE
O

13
_1

M
A

D
06

_1

0
1

2
3

H
ei

gh
t

D
is

ta
nc

e 
d

e 
H

e
lli

n
ge

r

K = 16

M
O

N
04

_1

M
O

N
03

_1

M
O

N
02

_1
M

D
C

04
_2

M
O

N
01

_1
M

O
N

05
_1

M
D

C
02

_1
M

D
C

01
_3

M
D

C
05

_1
M

D
C

03
_2

1 9 16 5 11 6 10 14 13 12 32 47 8 15

H
el

lin
ge

r’s
 d

is
ta

nc
e



Results: 16 Plant communities
Carex (Sarex sp.)

Cattail (Typha sp.) and 
sweetgale (Myrica gale)

Transition towards the 
forest

Diversified flowering 
rush (Butomus umbellatus)

Non-rooted floating plants and 
bur-reed (Sparganium eurycarpum)

Coontail
(Ceratophyllum demersum)



T
ransition vers la forêt

Communautés
R

ivage d’éléocharis

R
ivage de carex

R
ivage de carex, m

yrique 
et quenouilles
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Results: Variables effect
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Conclusions

Age of the management           Communities occurence 
Water depth          Communities distribution

St.Lawrence River          Aquatic seeds dispersion by waterfowl
Forest and agriculture          Nearby propagule sources 

Plant succession with time 
driven by landscape factors



Further studies

First picture of structure, composition and 
most important determinants of 

constructed inland freshwater marshes 
vegetation in southern Quebec

• Physicochemical parameters (Houlahan et al. 2006)

• Microtopography (Bruland & Richardson 2005, Moser et al. 2007) 

• Avifauna (Fairbairn & Dinsmore 2001)

vegetation in southern Quebec



Thank you!


