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SALTMARSH MANGROVE

Arctic-Temperate Habitat Structure? Tropical
Herbaceous grasses Stability? Woody Trees
Predation Regimes?
Invertebrate

Community?

Sydney, William




Habitat Structure

* A to Habitat complexity— A Nekton use
* Hinder movement
* Size selective
* A Sightlines

' Brian Skerry.



Predation Regimes

* Alter number of interactions between predator and
prey

* Predator—prey dynamics may drive variation in
community and habitat structure with many coastal
systems influenced by top-down predation control.

1 Snail Density T Snail Density

Xz
’ 'Ii_:‘;!'




Stability

* Temporal variation in vegetation structure
* May influence community and species populations temporally

* |Indicators of susceptibility to species extinctions, reliability of ecosystem
processes, and ability to predict change in a system

Sandra Richard



Invertebrate Communities

e Saltmarsh derived litter may support ecosystems at higher trophic
levels than mangrove derived matter

* Changes in decompositions rates of mangrove vegetation compared
to saltmarsh may influence nutrient availability in the system

* Both mangrove and saltmarsh invertebrates rely on a mixed diet of
vegetation and algae




Saltmarsh
Ecotone
Mangrove
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How are large predators affecting plants, benthic
algae, and invertebrates at the ecotone?



How are large predators affecting plants, benthic
algae, and invertebrates at the ecotone?

* Predator exclusion cages
* 1 m? cage
e 2 cm diameter mesh
e 2 year study

* One representative Mangrove and
one Saltmarsh site
* 5 cages per site
* 5 control plots per site




Are large predators
affecting plants? | | | |

Seasonally monitored ‘ ‘ l l | ];
* Vegetation Height
(n= 50 per treatment per date)
. . e © *
 Vegetation Density o o: ®
(n=10 per treatment per date) ® o ® ® ® @
® ®
® UK




Are large predators
affecting plants? ||

* No.




Are large predators
affecting plants? | N

* No.

 No effect of treatment on stem ‘ ' l
height or density in either the

mangrove or saltmarsh o © c®0 ®
¢ ®
o ° e o
®
e ®oo0
® & o o ® o ®




Are large predators
affecting benthic algae?

e Seasonally monitored
* Field Fluorometer

e Cyano Bacteria, Green Algae,
Diatoms (n= 25 per treatment, per date)




Are large predators
affecting benthic algae?

e Still, no.




Are large predators
affecting benthic algae?

e Still no.

* No effect of treatment on any
algae group (cyano bacteria,
green algae, or diatoms) in
either the mangrove or
saltmarsh




Are large predators
affecting invertebrates?

* Seasonally monitored

* Densities of periwinkle snails,
oysters, mussels, and crab burrows
(n=5 per treatment per date)




How are large
predators affecting
invertebrates?

* Again, no.




How are large
predators affecting
invertebrates?

* Again, no.

* No effect of treatment on any
invertebrate groups in either the
mangrove or saltmarsh




Large predators have
no affect on plants,
benthic algae, and
invertebrates at the

ecotone.

Silliman & Bertness, 2002



How is mangrove migration affecting vegetation
and invertebrate community temporal stability?



Stability

e 2 years exclusion cage data Stability Mean

* 10 plots per vegetation type l u
* 6 sampling dates

* Vegetation Structure S :
* Height (n=100, per date) t
* Density (n= 20, per date) t G

* Algal Biomass (n=40, per date) t

* |Invertebrates (n=10 per date) T

Standard Deviation

Lehman et al 2000



Stability — Results

* Vegetation temporal stability
differed between vegetation

* Mangroves have more stable
stem height and density

Stem Height (cm)

Stem Density per 25 cm?

Vegetation Stability

p <0.001

p <0.001

H

Saltmarsh Mangrove



Stability — Results

* No difference in stability of algae
biomass or invertebrate stability




Stability of vegetation
structure changes with
mangrove introduction,
however stability of
algae and invertebrate
stability does not




Do mangrove and saltmarsh creeks differ in
habitat structure, predation, invertebrate
community, algae biomass at the ecotone?



Survey

e 10 sites across the Ecotone
* 5 Mangrove

e 5 Saltmarsh

* 1t meter of creeks edge

A SiFsait Marsh Experimental Site

Legend
Site Map
Mangrove Site

hngmva Experimental Site
@ sait Marsh site




Survey

e 10 sites across the Ecotone

* 5 Mangrove
e 5Saltmarsh

* 1t meter of creeks edge




Do mangrove and
saltmarsh creeks differ
in habitat structure?

* Vegetation Structure

* Height (n=100 it
A g.t(n persnfe) ® ® o ®0 ®
ensi y(n—29per5|te) -0 ° o ® o—o
e Inter-stem Distance (n=100, per site) o ®
o ® o0
e o o e® o




Do mangrove and
saltmarsh creeks differ
in habitat structure?

* Soil Structure (n=s)
* Soil Moisture
* Organic Matter
* Bulk Density




Do mangrove and
saltmarsh creeks differ
in habitat structure?

* Mangrove and saltmarsh differ in
all structural traits

e Saltmarsh - greater stem height
and inter-stem distance

* Mangroves — greater stem density

Stem Density

Inter-stem
Distance (cm)

100

Stem Height (cm)

(O
o

p <0.001

p = 0.001

p =0.003
_I_
—I—_I__I_ _}
Saltmarsh Mangrove



Do mangrove and
saltmarsh creeks differ
in habitat structure? o oo

* Soil moisture and bulk density
were similar in mangrove and
saltmarsh

* Organic Matter is higher in the
saltmarsh

Organic Matter %
=
Ul
X

0%

Saltmarsh Mangrove



Do mangrove and
saltmarsh creeks differ
in algae biomass?

e Field Fluorometer (n=50 per site)
* Cyano Bacteria

* Green Algae

* Diatoms




Do mangrove and
saltmarsh creeks differ
in algae biomass?

3 Diatoms
I Habitat: p = 0.037

* Cyano bacteria and Green Algae T |

were similar in mangrove and b= I T

saltmarsh F1c | !
e Diatoms were higher in the ?D

saltmarsh =

0

Saltmarsh Mangrove



Do mangrove and
saltmarsh creeks differ
in algae biomass?

Temperate Marsh Diatoms
(6—16 pg chl-a/cm?)
(Sullivan et al 2002)
e Cyano bacteria and Green Algae

were similar in mangrove and

saltmarsh
* Diatoms were higher in the Diatom Ecotone I:/Iarsh
saltmarsh T\ (2.5 pgchl-a/cm?)

* Diatoms at ecotone significantly
lower than temperate regions



Do mangrove and
saltmarsh creeks differ
in invertebrate
community?

* Densities per 1m? (n=10 per site)
* Periwinkle snails
* Qysters
* Mussels
* Crab burrows




Do mangrove and
saltmarsh creeks differ
in invertebrate
community?

* Density of mussels, oysters, crab
burrows were similar in both
habitats

* Snail density were higher in
saltmarsh

Periwinkle Snails

——

T

r

I

Saltmarsh

Site: p =0.018
Habitat: p = 0.018

Mangrove

00



Do mangrove and
saltmarsh creeks differ
in invertebrate
community?

* Density of mussels, oysters, crab
burrows were similar in both
habitats

* Snail density were higher in
saltmarsh

* Snail densities were lower than

tem perate regions 200-800 Snails per m? 0-6 Snails per m?

Temperate Ecotone
(Silliman et al 2003)

Y N Wary Hollinger

/




Do mangrove and

saltmarsh creeks differ

ion?

Predat

N

* Tethered dried squid (squidpops)

* 10 per site
* 24 hours

or more presence / absence

* 50%



Do mangrove and
saltmarsh creeks differ
in Predation?

* No difference in predation
between vegetation types

- Brian Ské’"'i"_rx




W
wf’ /4/ S 4

- Mangrove trees are chang ng the physmal structure
. and stability of intertidal coastal vegetation at the
ecotone.

Change in structure is not resulting in change top-

/1 down predation, predation rates, invertebrate

iy densities, algae biomass, or stability of any of these
| factors
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Habltat heterogenelty at the Iandscape scale may have
. resulted in a more similar community assemblage and
ecosystem functions.

: &"\\g%’ W)

| Changes may arise as migration continues, with
| ecotone moving north to novel ranges, and current
it ecotone becoming homogeneously mangrove
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Experimental Results

Predation has no real effect on either habitat at the Ecotone

¢ Saltmarsh Saltmarsh Control Mangrove Control ® Mangrove

STEM HEIGHTS
STEM DENSITY
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Experimental Results

Predation has no real effect on either habitat at the Ecotone

¢ Saltmarsh Saltmarsh Control Mangrove Control ® Mangrove
DIATOM
0.5 - CYANOBACTERIA GREEN ALGAE
Z 0.2 - 0.1 -
023 i 0.1 - 0.05 -
¢ 2
4
l i x i |
l : T I z ) 1 . E T
0 - : : 0 o - 9 s 0 X i L
SM17 W17 SP18 SM18 F18  SP19 SM17 W17 SP18 SM18 F18  SP19 SM17 W17 SP18 SM18 F18  SP19



Experimental Results

70 +

Count per m?

w
(85]
1

|
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Predation has no real effect on either habitat at the Ecotone

¢ Saltmarsh
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Experimental Results

Count per m?

Predation has no real effect on either habitat at the Ecotone

¢ Saltmarsh

MANGROVE TREE CRABS
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Survey Results

All Structural Metrics Differed by Vegetation type

100 - o~ 40 -~
-
: 3
_— (N
£ o S
= ] 7
£ > a
o 20 220 =
(0] 77 b}
2 . z
= a g
a —
& = E
et
0 - [y 0 -
1 2 2 45 1 2 3 45 1 72 3 4 5 1 72 3 4 5

Site # Site #

[ Saltmarsh B Mangrove

12

P=0.003

1 2 3 4

5
Site #

1 2 3 45



Survey Results

Algal Biomass was Similar in Both Vegetation Types

<
o

GREEN ALGAE 1.5 ~ CYANOBACTERIA
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Survey Results

Invertebrate Community was Similar in Both Vegetation Types

Individuals per m?

20 - MUSSELS 6 1
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.
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I
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Site: p=0.0175
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Survey Results

Invertebrate Community was Similar in Both Vegetation Types

Individuals per m?

3

]
o
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Crab Burrows

Mangrove Tree Crabs
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Site #

] saltmarsh
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[ Mangrove
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