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Talk Outline 

• Ecological Restoration in the 
context of the Bay 

– Horticulture versus Field of 
Dreams 

• Spartina  

• Project and Research Aims 

• Restoration recommendations 

 



What is Ecological Restoration? 
Intentional activity that initiates or accelerates the 
recovery of an ecosystem with respect to its health, 
integrity and sustainability.  (SER 2013) 

Slide from 
Tidalwaters.org,  
Accessed 2014 



Restoration in Tidal Salt Marshes 

Inudation 

Salt 

Mowry Marsh, Centennial 
Marsh  



• 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) 

 

 

 
 

 

Restoration in San Francisco Bay (The early years) 



• Low marsh dominant 

• Colonizes unvegetated substrate 

• Erosion control 

• Endangered Species Habitat 
(Hinde 1954, Goals 1999) 

 

 

 

A21: 2006 Restoration   

Spartina 
Spartina foliosa Trin. 

 



Newcombe et al, 1978 

Planting efforts occurred 
with many early 

restoration/mitigation 
projects….. 

 

Knutson 
et al, 
1975 



Failure 

Thought to be 
unnecessary   



From mitigation to 
restoration… 

• Time scale 

• Connectivity 

• Approach to 
establishing  vegetation 
 



Failure 

Restoration 
Mistakes 

Thought to be 
unnecessary   



z 

The other Spartina 
(Spartina alterniflora) 

Callaway and Josselyn 1992, Ayres et al 2004, 
Grosholz and Levin 2002 

z 



Cargill Mitigation Photo Point 
(2005 and 2012) 
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Failure 

Restoration 
Mistakes 

Thought to be 
unnecessary   



Goals of 
Planting Efforts 
Self-sustaining populations 
of native cordgrass 

 

Usable data 

 

Provide replication across 
sites 

 

Provide endangered 
species habitat 

Photo Credit: Walter Kitundu 



Planting Design 



Research Questions 
 
• How should we protect native 

cordgrass? 
 

• What sources should we plant of 
native cordgrass?  
 

• How should these sources be 
planted? 
 

• Where should we plant them? 
 



How should we protect native cordgrass? 

 



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 



 

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



 
The effect of  rope caging 

North Creek Marsh (2012 planting) 

 

How should we protect native cordgrass?  

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



Research Questions 
 
• How should we protect native 

cordgrass? 
 

• What sources should we plant of 
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 Ridgeway’s Rail 

nesting habitat  parent box).  



What sources should we plant of native cordgrass?est 

Nursery 



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?  

05/2012 07/20 12 09/2012 11 /2012 



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? 

A 

B 

C 

CD 

E 



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  



Research Questions 
 
• How should we protect native 

cordgrass? 
 

• What sources should we plant of 
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) 





How and where do we plant? 

Each error bar is created as 95% confidence interval from the mean  
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Uncaged (Source and Burlap) 



Research Questions 
 
• How should we protect native cordgrass? 

– Cage sometimes. 

 
• What sources should we plant of native 

cordgrass?  
– A diversity 

 
• How should these sources be planted? 

– Consistently 

 
• Where should we plant them? 

– Varies by site, but at the high end of their 
range 
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• Boyer Lab at San Francisco State University 
• Olofson Environmental/ ISP Staff 
• The Watershed Nursery 
• The Grosholz Lab and Laura Feinstein 
• The plethora of people that I have borrowed equipment from, grilled 

incessantly,  hounded, and annoyed.   (USGS WERC, John Callaway, Tom Parker, 
Mike Vasey, Peter Baye, Laura Feinstein,  UCLA Human Genomics Lab)  

So many people to thank!  



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) 



E 
~ 

30 

25 

~ 15 
Of) 
ce 
a> 
> 

-<!'. 
10 

5 

med. low med. high 
Elevation 

high high mudflat 

SiteName 

. ERL 

. NCM 

• wTs 



3 .o~--------------~ 

2.5 

2.0 
E 
::; 

~1) ::; 1.5 
::i u 
0 

1.0 

0.5 

0.0 
med. lo\V med. high high high 

Elevation 

ELRO and WTS 

• caged 
Caged Control 

• u ncaged 



I-
0 

-8 .... 
:=I 

~ --' -
~ 
0 

0 

4.5 

.0 

3.5 

3.0 

2.5 

2 

1.5 

1.0 

.5 

0.0 
low low med. lo\v med. high high high mudflat 

Elevation 

Caged Control 



E 
~ 

30 

25 

~ 15 
Of) 
ce 
a> 
> 

-<!'. 
10 

5 

med. low med. high 
Elevation 

high high mudflat 

SiteName 

. ERL 

. NCM 

• wTs 



What sources should we plant of native cordgrass?est 

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

05/2012 07/20 12 09/2012 11 /2012 



Genetic results  
• Genetic 

Structure 

• Not based on 
geography 
 

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


