Methods for restoring a native saltmarsh dominant
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What is Ecological Restoration?
Intentional activity that initiates or accelerates the

recovery of an ecosystem with respect to its health,
integrity and sustainability. (ser2013




Inundation + Salt water + Complicated
landscape factors = Tidal Salt Marsh!

Mowry Marsh, Centennial

Marsh




Restoration in San Fra

Experimentation
— (Zedler 1982, HT Harvey 1983)

Beneficial reuse of dredge material

- (USACE 1975, 1976)

Shoreline stabilization/Erosion Control

- (Josselyn 1984. USACE 1978)

“Green” barren soils
—  (Knutson 1973)

Endangered Species Habitat

— (Harvey et al. 1982)

Rapid establishment of vegetation for
mitigation

- (BCDC 1988)




Spartina
Spartina foliosa Trin.

Low marsh dominant

Colonizes unvegetated substrate

Erosion control

Endangered Species Habitat

A21: 2006 Restoration




Planting efforts occurred
with many early
restoration/mitigation
projects.....

Knutson
et al,
1975
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Salt Marsh Restoration Experience in San Francisco Bay

Philip Williams and Phyllis Faber

In 1983, Margaret Race completed a critical review of
these projects showing how more than 90% of Spartina
plantings had died out and suggesting tidal restoration | Fa i | ure
projects were failures because they did not meet their
stated goals (RACE, 1983). Although Spartina did subse-

By the early 1980s, it was recopmzed that plantings
wete unnecessary because of the lange seed source in San | Thought to be
Franciseo Bay that estahlished naturally over time, unnhecessary




From mitigation to
restoration...

* Time scale
* Connectivity

e Approach to
establishing vegetation
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Philip Williams and Phyllis Faber

In 1983, Margaret Race completed a critical review of
these projects showing how more than 90% of Spartina

plantings had died out and suggesting tidal restoration
projects were failures because they did not meet their
stated goals (RACE, 1983). Although Spartina did subse-

< Failure

By the early 1980s, it was recopmzed that plantings

were unneeessary ecause of the luge seed e S | @@ Thought to be

Franciseo Bay that estahlished naturally over time,

Restoration
Mistakes

unnecessary

Spartina_densiflora, collected from Humboldt bay was

planted. At that time, S. densiflora was mistakenly con-
sidered to be the native S. foliosa. In the Pond 3 restora-
tion, the exotic Spartina alterniflora was imported from
Maryland as an experiment to compare planting hy
broadcasting seed or by planting plugs. (Both of these
exotics are now invading adjacent marshes displacing
hoth the native S. foliosa and other wetland species.)
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Salt Marsh Restoration Experience in San Francisco Bay

Philip Williams and Phyllis Faber

In 1983, Margaret Race completed a critical review of
these projects showing how more than 90% of Spartina
plantings had died out and suggesting tidal restoration | Fa i | ure
projects were failures because they did not meet their
stated goals (RACE, 1983). Although Spartina did subse-

By the early 1980s, it was recopmzed that plantings
were unneeessary ecause ofthe luge seed sure i S | € I Thought to be
unnecessary

Franciseo Bay that estahlished naturally over time,

Spartina_densiflora, collected from Humboldt bay was

planted. At that time, S. densiflora was mistakenly con-
sidered to be the native S. foliosa. In the Pond 3 restora-
tion, the exotic Spartina alterniflora was imported from
Maryland as an experiment to compare planting hy
broadcasting seed or by planting plugs. (Both of these
exotics are now invading adjacent marshes displacing

hoth the native S. foliosa and other wetland species.)

Restoration
Mistakes




Goals of
Planting Efforts

Self-sustaining populations
of native cordgrass

Usable data

Provide replication across
sites

Provide endangered
species habitat
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Map produced: 050572013
Imagery: Bing Maps
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How should we protect native cordgrass?




How should we protect native cordgrass?




The effect of rope and plastic mesh
caging all sites: 2012 planting
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167

T . Uncaged

144

124

104

Mean Stem Number October 2013
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Each error bar is created as 95% confidence interval from the mean



Total Stem Number

224

0% <5% 5-20% 21-40%
Percent Cover (other species)

Each error bar is created as 95% confidence interval from the mean

>40%

Caged

-Caged
PiNo



Mean Stem Count

How should we protect native cordgrass?

The effect of rope caging
North Creek Marsh (2012 planting)
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40-

304

10+

Monitoring Date

Each error bar is created as 95% confidence interval from the mean

Cage

— Caged
——-Uncaged
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It is hard to find a
good parent....

1. Free of hybrid

2. Robust populations of
native cordgrass

3. Not Ridgeway’s Rail
nesting habitat




What sources should we plant of native cordgrass?

-




What sources should we plant of native cordgrass?

Pemenenis Cresk




Results: Does donor source influence growth patterns in nursery conditions?
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Each error bar is constructed using a 95% confidence interval of the mean.




Maximum stem height by source in November 2012

Maximum Stem Height by Source
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Each error bar is constructed using a 95% confidence interval of the mean.
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What sources should we plant of native cordgrass?

Field Planting

5 plugs x 8 sources x 30 replicates x 2 sites=

2400 plugs
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Suvivorship (NCM)

The effect of source on survivorship
North Creek Marsh (2012 planting)
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Each error bar is created as 95% confidence interval from the mean,




What sources should we plant of native cordgrass?

The effect of source on growth rate
and height North Creek Marsh (2012 planting)
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What sources should we plant of native cordgrass?

The effect of source on flowering rates
North Creek Marsh and AFCC (2012 planting)
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Each error bar is created as 95% confidence interval from the mean






How and where do we plant?

The effect of habitat type on survivorship
(All 2012-2013 plantings)
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How and where do we plant?

4.5
_ North Creek
4.0- B Caged
) " Caged Control
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Each error bar is created as 95% confidence interval from the mean
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Mean Stem Number (Uncaged Plots)

Uncaged (Source and Burlap)
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Mean Stem Number (Uincaged PPlots)

Install

Install ~ Apr2012  Sept2012  Jume2013

Apr2012  Sept2012  June2013 Monitorine Date

GPS Date

Contama
== Burlap Treatment

== Coatrol
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* “Restoration plantings” have been a vector for
invasive species in the past.

* Spartina foliosa can be established, but
restoration designs should be catered to site

needs.

 There is a need for peer-reviewed literature
on restoration methods in tidal salt marsh in
the San Francisco Bay.
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Mean Stem Number (Uncaged Plots)

Uncaged (Source and Burlap)
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Average Stem (October)
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Mean Stem Number (Uncaged Plots)

What sources should we plant of native cordgrass?

35

FoliSource
== (Golden Gate (TWN)
30- == Sonoma (TWN)

Install Apr 2012 Sept 2012 June 2013
GPS Date

Each error bar is created as 95% confidence interval from the mean



Results: Does donor source influence growth patterns in nursery conditions?
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Each error bar is constructed using a 95% confidence interval of the mean.
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wth patterns in nursery conditions?
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