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Talk Outline 

• Salt marsh restoration in San Francisco Bay 

• Salt marsh restoration in the the low marsh.  

• Key Questions in reintroducing native plants. 

• Restoration Methods and Techniques 

 

 



Wetland loss in the San Francisco Estuary 

The Bay Institute 

Circa 1770-1820 Circa 1997 



  
1959: USACE 
1965: McAteers Petris 

King 2005 



Scale and Scope of Coastal 
Salt Marsh Restoration  

Williams and Orr 2002  



Changes in approaches to 
Tidal Marsh Restoration 

 

• Time scale 

• Connectivity 

• Approach to establishing  
vegetation 
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• Largest extant 
stands in San 
Francisco 

A21: 2006 Restoration   
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Pacific Cordgrass 
Spartina foliosa Trin. 

• Clonal Grass 

• Endemic 

• Early Colonizer 

• Structure of the low 
marsh zone 

in San Francisco Bay 

 

Faber Marsh: 1970s 
Restoration   Mowry Marsh: Centennial  Marsh 



Pacific Cordgrass 
Spartina foliosa Trin. 

• Clonal Grass 

• Endemic 

• Early Colonizer 

• Structure of the low 
marsh zone 

 

 

 Faber Marsh: 1970s 
Restoration   Mowry Marsh: Centennial  Marsh Napa River: Historic Marsh 



Spartina alterniflora 
One of 3 non-native congeners of 
S. foliosa introduced 1970s 

 
Intentionally planted for the 
purpose of shoreline stabilization. 
 
Purposely moved at least once 
from initial planting site to 
mitigation sites 
 
Hybridized with S. foliosa, and 
extirpated it from portions of the 
central south bay.  
 
 
 

 

 



Spartina alterniflora 



Colma Creek 2006 Colma Creek 2012 



California Clapper Rail 



Restoration 
Targeted  
• Central San 

Francisco Bay.  
• Areas with 

active hybrid 
control. 

• Areas with 
limited invasion 
pressure. 

 



Failure 

Restoration 
Mistakes 

Unnecessary  



Goals of Planting Efforts 

• Establish self-sustaining 
populations of native 
cordgrass. 

• Test cordgrass planting 
techniques in a 
methodical way. 

• Provide replication in 
cordgrass designs.   



4 Research Questions 

• What sources should we plant of native 
cordgrass? 

• How should we protect native cordgrass? 

• How should these sources be planted? 

• Where should we plant them? 

 



It is hard to find a 
good parent…. 
 
1. Free of hybrid 
2. Robust populations of 

native cordgrass 
3. Not California Clapper Rail 

nesting habitat restoration 

parent box).  
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What sources should we plant of native cordgrass?est 
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Each error bar is created as 95% confidence 
interval from the mean  
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What sources should we plant of native cordgrass? 



Stem Count per quadrat over time 

Each error bar is constructed using a 95% confidence interval of the mean. 
. 

Results:  Does donor source influence growth patterns in nursery conditions?  



Maximum stem height by source in November 2012 

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? 



 
 

5 plugs x 8 sources x 30 replicates x 2 sites= 
2400 plugs 

What sources should we plant of native cordgrass? 

Field Planting 



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 survivorship 
North Creek Marsh (2012 planting) 



The effect of  source on growth rate 
and height North Creek Marsh (2012 planting) 

What sources should we plant of native cordgrass? 
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The effect of  source on flowering rates 
North Creek Marsh and AFCC (2012 planting) 

What sources should we plant of native cordgrass? 

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



4 Research Questions 

• What sources should we plant of native 
cordgrass? 

• How should we protect native cordgrass? 

• How should these sources be planted? 

• Where should we plant them? 

 



How should we protect native cordgrass? 

 

2010:  A 
learning 
experience.   



How should we protect native cordgrass?  

North Creek 2011 Whales Tail South 2012 



How should we protect native cordgrass?  

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

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



 
The effect of  rope caging 

North Creek Marsh (2011 planting) 

 

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

How should we protect native cordgrass?  



4 adaptive management questions 

• What sources should we plant of native 
cordgrass? 

• How should we protect native cordgrass? 

• How should these sources be planted? 

• Where should we plant them? 

 



How and where do we plant? 

The effect of  habitat type on survivorship 
(All 2012-2013 plantings) 



Full cage No cage “Control” cage 



How and where do we plant? 

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



Conclusions 

• “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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Uncaged (Source and Burlap) 











What sources should we plant of native cordgrass?est 

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



Stem Count per quadrat over time 

Each error bar is constructed using a 95% confidence interval of the mean. 

Results:  Does donor source influence growth patterns in nursery conditions?  



Genetic results  
• Genetic 

Structure 

• Not based on 
geography 
 

Results:  Does donor source influence growth patterns in nursery conditions?  


