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ISP Inventory & Treatment Monitoring
Presentation Goal:

• Describe the current inventory & treatment efficacy monitoring 
protocols. 

1. Field based monitoring

2. GIS based-Photo interpretation monitoring 



Spartina anglica : English cordgrass

Spartina densiflora: Dense flowered cordgrass

&  NEW S. densiflora-foliosa hybrid

Spartina patens : Salt-meadow cordgrass

Native Spartina foliosa: California cordgass

Spartina alterniflora: Smooth cordgrass & hybrids

San Francisco Estuary: 1 native and 4 non-native species of Spartina



Inventory Monitoring Goals:
1. Determine annual abundance and distribution of non-

native Spartina in the San Francisco Estuary and 
outer coast marshes.

2. Determine annual change in area (rate of spread, and 
eventually reduction) across all species. 

3. Determine influence of Bay Region, sediment, 
elevation and site type on change in area.



Inventory Methods:
Inventory Monitoring 

• Annual estuary-wide survey (census) of entire shoreline 
and marsh habitat for non-native Spartina.

• Two Inventory Monitoring components:
1. Field based monitoring

• Marsh/shoreline relatively accessible by foot, boat, kayak, bike, etc.
• Monitoring during the peak growing season (June-October).

2. Aerial photo interpretation based monitoring
• Larger, less accessible marsh sites invaded.
• Color IR photos flown in later summer, rectified, analyzed/digitized 

after peak field season (December-April).



Inventory Methods:
Field-based Monitoring

• Trimble GeoXT
• Spartina Monitoring Data Dictionary
• Spartina mapped as point, line, or polygon 

• diameter, width, cover, etc.
• Spartina species identified using plant morphology 

• Culm color, height, density, growth form, etc.
• Genetic testing is used to confirm 

1. field identified Spartina species 
2. questionable species 



Inventory Methods:
Aerial Photo Interpretation Methods
• Color IR aerial photos 

• 1:6000 feet
• low tide 
• peak of growing season (August)
• scanned (1200 dpi)
• orthorectified by sub-contractors
• Spartina patches are mapped using heads up 

digitization
• 1:500 scale
• digitized as polygons 
• given percent cover class

• Can not distinguish S. alterniflora/hybrids from 
S. foliosa using color IR photography

• Species determination based on field survey data 
and genetic sample data to confirm species



Inventory Methods:



2001-2004-2005 Inventory Results:
(2005 Draft)

Non-native Spartina 
San Francisco Estuary

Annual Species Abundance
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2001 482.768 465.897 3.05 0.107 13.044 0.576 0.094 0.238

2004 713.584 704.736 4.103 1.065 2.906 0.119 0.574 0.081 3.623

2005 791.182 785.39 0.665 0.046 4.195 0.1 0.728 0.058 3.91

All Species S. alt-hyb FID S. alt-hyb LID S. alt LID S. den S. den-hyb S. patens S. anglica Unk



Non-native Cordgrass Locations in 
North Bay and Suisun

S. patens

S. densiflora

S. alterniflora hybrid

* New outlier clones



Non-native Cordgrass Locations 
in 

Central and South Bays

S. alterniflora-hybrid



Treatment Monitoring Goals:
1. Determine efficacy of manual, mechanical and chemical 

treatment methods on non-native Spartina.
• Determine most effective treatment for each species. 

2. Determine influence of Bay Region, sediment, elevation, 
site type and season on treatment efficacy.
• Determine most effective treatment in different environmental 

conditions.



Treatment Monitoring Methods:
2004-2005 Pre-Post Treatment Monitoring Sites

• 32 Monitoring sites out of 37 Treatment Sites (44/78 in 2005, 51/134 in 2006).
• Monitoring sites: 

• Across estuary-wide distribution (each Bay Region).
• Central and Northern South Bay Regions. 

• Across all treatment types 
• Herbicide is the treatment most common. 

• Across all Site Types I-IV (Marsh, Mudflat/Beach, Channel/Slough and 
Urbanized rip-rap/marina, etc.).

• 30 plots per site (unless fewer plants exist).
• Plots set at random points along transect. 
• Monitor Summer-Fall (peak of growing season, or just prior to treatment).

• Pre-Treatment GPS plot location. 
• Trimble GeoXTs with sub-meter accuracy.

• Post-treatment using GPS to navigate to plot location.



Site Type I:
Tidal/Backbarrier/Former Diked Marsh

Site Type II: 
Fringing Tidal Marsh/Mudflats/Estuarine Beaches

Site Type III: 
Major/Minor Tidal Sloughs/Channels/Creeks

Site Type IV: 
Urbanized marsh/rock, rip-rap, docks, marinas, etc.



Treatment Monitoring Methods:
• ISP Control Program provides the site specific treatments 

(join tables in GIS – Access)
• Treatment parameters include:

1. Treatment method (Herbicide, Dig, Cover, Mow, etc.)
2. Treatment date
3. Contractor/applicator
4. If applicable, 

1. Herbicide type 
2. Herbicide rate
3. Surfactant type
4. Surfactant Rate
5. Herbicide delivery mechanism (Backpack, Truck, Boat, 

Aerial, etc.)
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