
Importance: Invasive plants dramatically alter ecosystems and reduce the amount of habitat available 
for native plant and animal species.

National Parks in the San Francisco Bay area act as a crucial refuge for native species under pressure from urban 
development. Invasive species threaten these sanctuaries by dominating the landscape, altering ecosystem func-
tions, and reducing the amount of available habitat. For example, invasion by Portuguese broom (Figure 1, third 
column from the left) changes nutrient cycling and alters fire regimes. Invasive plants can also negatively impact 
views, trails, and structures, diminishing the visitor experience and increasing maintenance costs. 

Monitoring Program: The National Park Service (NPS) has developed a protocol to help find and map 
the most invasive plant species as they are just entering sensitive areas of the park, allowing NPS to 
dedicate precious resources to protect the most critical places.

The early detection protocol 
ranks areas of the park and 
known invasive plant species 
based on a number of factors that 
reflect the risk of invasion and 
ease of control. 

The Golden Gate National 
Recreation Area (GOGA) has 
38 sites (subwatersheds) that are 
considered high-priority due 
to the threat to rare plants or 
animals, the site’s vulnerability to 
invasion, and low current levels 
of infestation. Higher-priority 
sites are searched more often and infestations are recorded in greater detail.

The over 300 species on the GOGA exotic plant list were 
ranked based on how quickly they spread, how much they 
alter ecosystems or endanger rare plants, the number of acres 
infested, and removal costs. This process yielded a list of 166 
invasive plant species, half of which fell under the top three 
priority categories for early detection (Lists 1-3, Figure 2). 

Monitoring takes place at the most likely routes of invasion: 
along roads and trails. Populations of the top-priority plant 
species are mapped and details about habitat and distribution 
are also noted. This information is then sent directly to park-
based eradication teams who are responsible for removal.

Because of the abundance of priority areas and invasive plants in GOGA, the volunteer-based Weed Watchers 
program is a critical part of early detection. Volunteers are first trained in weed identification and mapping. 
They can then attend NPS staff-led hikes, or adopt an area of the park to survey themselves.
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Figure 2.  Known invasive plant species are ranked based 
on how widespread they are in the park and how 
aggressively they invade. List 1 species are the highest 
priority and List 4 the lowest. 

   List 1 - highly invasive but not widespread; 

   List 2 - highly invasive but more widespread,  

   or moderately invasive and not widespread; 

   List 3 - highly invasive and widespread; 

   List 4 - low to moderate invasiveness.

Figure 1. Plant identification cards like the three shown here (front and back) are used by volun-
teers to identify priority invasive species in the field.

 
Plant-out-of-place 
Purple Foxglove 

 
Plant-out-of-place 
Woolly Distaff Thistle 

 
Plant-out-of-place 
Portuguese Broom 

EXOTIC HERB 
Woolly Distaff Thistle 

Description 
Erect annual plant to 3 ft tall 
Yellow flower heads with red veins ¾ in 
wide, surrounded by spiny modified 
leaves up to 2 in 
Leaves with deep lobes and spines  
Stems single on the bottom half and 
branched on the top 
No stem wings 
Young plants form a rosette (circular 
cluster of leaves) 

Habitat 
Disturbed areas, seeds are moved by 
animals and machinery 

Don’t confuse with… 
Yellow Starthistle 
(Centaurea solstitialis) 
which has: 

Unlobed upper leaves 
A grey appearance 
Thin spines 
around flower 

(Carthamus lanatus) 

EXOTIC SHRUB 
Portuguese Broom 

Description 
Long-lived shrub 6-9 ft tall 
Slender 8- to 10-angled stems 
Pale yellow pea-like flowers borne 
singularly or in pairs 
Small leaves of 1-3 leaflets 
Mature seed pods fat, densely hairy 
Branches green when young, turning 
brown with age 

Habitat 
Coastal prairie, coastal scrub, oak 
savannah, and open-canopy 
woodlands  

Don’t confuse with… 
Scotch Broom 
(Cytisus scoparius) which has: 

Many dark yellow flowers 
Fewer angles on stems 
Seed pods thin, only hairy around 
edges 
Also a plant-out-of-place 

(Cytisus striatus) 

Image credits: Front middle: Franz Xaver; Front bottom: Maria 
Alvarez, NPS; All other images public domain 

EXOTIC HERB 
Foxglove 

Description 
Erect perennial plant that grows to 5 ft 
Showy pinkish purple or white bell-
shaped flowers with spots on the inside 
lower portion 
Young plants form a rosette (circular 
cluster of leaves) 
2nd-year plants produce tall stalks of 
flowers  

Habitat 
Moist meadows and roadsides 
Found in wildflower seed mixes—do 
not “dump” these seeds or garden 
cuttings near wild areas! 

(Digitalis purpurea) 

Scotch Broom 
flower and seedpod 

Portuguese Broom 
flower and seedpod 

Yellow Starthistle flower 

Image credits: Front top/bottom: Bogdan; Front middle, Back top: NPS: 
Back bottom: © Barry A. Rice, The Nature Conservancy 

Image credits: Front top, Back: public domain; Front bottom: BerndH  



Status and Trends: In the first three years of the early detection program, staff and volunteers spent 
approximately 1,500 hours collecting data on invasive plant populations in GOGA, allowing for a more 
efficient and coordinated management response. 

Volunteers contributed 543 of the 700 
hours spent surveying 62 miles of priority 
trails and roads in 2006 and 2007. 

Teams searched for as many as 83 high-
priority plant species (Lists 1-3). They 
found and mapped a total of 947 popula-
tions of these plants. 

These data have given NPS staff a clearer 
picture of the actual on-the-ground status 
of invasive plant populations in GOGA. 
Some species that were thought to be rare 
within the park were really widespread, 
while others were not found at all. Prior-
ity lists have been adjusted accordingly 
to ensure that staff and volunteer time is 
being spent looking for the species that 
actually pose the greatest threat. 

In 2008, these revised lists—along with a 
growing volunteer base and the 
addition of three interns—allowed the 
Weed Watcher program to efficiently 
cover more ground than ever before. 
These interns, along with 30 volunteers 
logged nearly 800 hours, and completed 
surveys for all priority roads and trails.  

In addition to accurate documentation of 
invasive plant populations, rapid response  
to invasions is also necessary for an early 
detection program to succeed. The San 
Francisco Bay Area Network Inventory 
and Monitoring Program, and the many 
invasive plant management teams of its 
partner organizations, work closely to 
coordinate monitoring and eradication efforts. 

A Bay Area Early Detection Network (BAEDN) is also under development for the nine-county San Francisco 
Bay area. BAEDN represents a coalition of over 50 organizations representing national, state and local agencies, 
non-profits, and individuals. This organizational structure will help codify the early detection process and 
improve regional collaboration.

Additional Resources:
A. E. Williams and E. Speith. 2008. Invasive Plant Species Early Detection in the San Francisco Bay Area Network: 2007 Annual Report. 
Natural Resource Report NPS/PWR/SFAN/NRTR—2008/00N. National Park Service, Fort Collins, Colorado. 

Summary written by Michelle O’Herron.  For more information about becoming a Weed Watcher, please contact Andrea Williams, 
Natural Resource Specialist, 415-331-0639. Also: http://science.nature.nps.gov/im/units/sfan/vital_signs/Invasives/weed_watchers.cfm.

Colored symbols indicate the location of invasive plant populations in the Marin 
Headlands based on surveys conducted by NPS staff and volunteers.
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