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Abstract: 

Invasive Plants and their Impact on the Watershed

Andrea Williams, Vegetation Ecologist, Marin Municipal Water District.

Exotic or non-native species are essential to our lives, comprising over 98% of our 

food supply and generally much of our gardens as well. Some of these non-native 

species can become harmful to human health or the economy, or to the 

environment; these are termed invasive species. ―Invasive‖ can also refer to native 

species which spread in an aggressive manner, but ―invasive species‖ is an official 

term for harmful exotics. Invasive species arrive and spread in a variety of ways, 

and follow a predictable growth curve which is met by different management 

responses at different stages—often too late to be effective. The Bay Area Early 

Detection Network hopes to shift the paradigm to early action, matching the 

prevention and detection efforts found in human health. Early detection species and 

weeds of the watershed are discussed in the talk, as are specific effects of weeds; 

reasons they may be present in an area; and tools for dealing with them.

See video of this presentation at: http://vimeo.com/16911466

Complete proceedings, individual presentations, and links to video from the 2010 State of the Bay 

Conference are available on the Tomales Bay Watershed Council’s website:

http://www.tomalesbaywatershed.org/stateofthebay2010.shtml

http://www.tomalesbaywatershed.org/stateofthebay2010.shtml


Speaker Biography: 

Andrea Williams received her B.S. in Biology from Lewis and Clark College in 

Portland, Oregon in 1996.  As Vegetation Ecologist for the Marin Municipal Water 

District, she works to implement the District’s Vegetation Management Plan on 

watershed lands and develop long-term vegetation monitoring in light of climate 

change, Sudden Oak Death, and other landscape-level changes.  Prior to her work 

with MMWD, Ms. Williams worked for the National Park Service at Redwood 

National & State Parks and the San Francisco Bay Area Inventory & Monitoring 

Network managing and monitoring invasive plants, rare plants, and plant 

communities. She co-founded the Bay Area Early Detection Network and is an 

expert in early detection of invasive plant species.
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Exotic Species vs. Invasive Species

•Not all invasives are exotic.

•Not all exotics are invasive.

•Invasive species is an 

official term.



Invasive species are second only to habitat 
destruction as a threat to biodiversity

.
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• 4,600 Western wildland acres/day are lost to invasive plants.

• Over 3,300 non-native plant species have naturalized in the lower 48.

• At least 60 of these species cause major ecological/economic impact.

• San Francisco Bay is one of the most invaded aquatic 

ecosystems in the world. As of 2003 at least 167 species 

have been introduced and established into its marine and 

brackish waters. Today’s # might be closer to 200. 

-C. L. Duncan and J. K. Clark.  2005.  Invasive Plants of Range and Wildlands, and Their Environmental, Economic, and Societal Impacts

-Westbrooks, R.  1998.  Invasive Plants Fact Book.  Federal Interagency Committee for the Management of Noxious and Exotic Weeds

- Cohen, A., Carlton, J. Accelerating Invasion Rate in a Highly Invaded Estuary. Science Vol. 279 23 January 1998, pp555-558 

- Andrew Cohen, Director of the Biological Invasions Program, San Francisco Estuary Institute. Personal communication October 15, 2009.



• $143 billion/year in U.S. economic impacts. 

• Over $82 million/year spent in California. 

• Early detection, control, and eradication yields a cost-to-
benefit of $17-$34 for every $1 invested. 

Photo by Paolo Vescia



www.BAEDN.org
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The Bay Area Early Detection Network: 

Photo by Bob Case

Photo by Jen Jordan



BAEDN Partners: 

Acterra

Alameda County Department of Agriculture 

Audubon Canyon Ranch

BAELIN Inc.

Bay Area Open Space Council* 

Calflora Database* 

California Association of Resource Conservation 
Districts

California Department of Fish and Game  Bay Delta 
Region

California Department of Fish and Game  Invasive 
Species Program, Habitat Conservation Branch

California Department of Fish and Game Central Coast 
Region 

California Department of Fish and Game 
Environmental Scientist, Aquatic Nuisance 
Species, Region 3 

California Department of Food and Agriculture Plant -
Integrated Pest Control

California Department of Food and Agriculture Plant 
Pest Diagnostics Laboratory, CDA Herbarium

California Department of Pesticide Regulation

California Invasive Plant Council * 

California Native Plant Society East Bay Chapter 

California Native Plant Society State Office

California State Coastal Conservancy 

California State Parks 

Caltrans District 4District 4

City and County of San Francisco

City of Walnut Creek Open Space - Borges Ranch and 
Shell Ridge Open Space

Claremont Canyon Conservancy

Conservation Value, Inc

Contra Costa County Department of Agriculture 

Contra Costa Resource Conservation District

Creekside Center for Earth Observations 

East Bay Regional Parks District

Friends of 5 Creeks

Friends of Corte Madera Creek 

Garcia and Associates 

Gold Ridge Resource Conservation District 

Golden Gate National Parks Conservancy 

Invasive Spartina Project 

Jasper Ridge Biological Preserve - Stanford University

Laguna de Santa Rosa Foundation* 

Land Trust of Napa County

LSA Associates and CNPS

Marin Audubon

Marin County Open Space District 

Marin Municipal Water District 

Midpeninsula Regional Open Space District 

Napa Botanical Survey Services 

Napa County

National Park Servic - California Exotic Plant 

Management Team 

National Park Service Muir Woods National Monument 

National Park Service - Golden Gate National 

Recreation Area 

National Park Service - Point Reyes National Seashore 

National Park Service - San Francisco Bay Area 

Network * 

Nature in the City

North Hills Landscape Committee

Peninsula Open Space Trust Cloverdale 

Pepperwood Preserve

PG&E

Presidio Trust 

Regional Water Quality Control Board

San Francisco Estuary Invasive Spartina Project* 

San Francisco Natural Areas Program 

San Francisco Parks Trust

San Francisco Public Utilities Commission

San Mateo Co Parks & Rec Fdn

San Mateo County Ag. Dept

Santa Clara County Department of Agriculture 

Santa Clara County Open Space Authority

Save the Bay 

Shelterbelt Builders INC 

Solano Agricultural Commissioner

Solano Resource Conservation District

Sonoma Ecology Center 

Sonoma Land Trust

Stanford

University of California Berkeley Botanical Garden

University of California Cooperative Extension 

University of California Davis 

University of California Santa Cruz 

USFWS Coastal Program 

USFWS San Pablo and Marin Islands NWR

USFWS SF Refuge Complex

USFWS Aquatic Invasive Species Program

USFWS Region 8. Aquatic Nuisance Species 

Program, Pacific Southwest Region

Weed Management Area - Alameda/Contra Costa, 

Contra Costa Ag Commissioner office 

Weed Management Area - Marin/Sonoma 

Weed Management Area - Napa

Weed Management Area - San Francisco

Weed Management Area - San Mateo 

Weed Management Area - Santa Clara 

Weed Management Area – Solano



The List (for now)



Weeds of the Watershed
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• Thistles (        , distaff, plumeless, Italian, milk, 
bull; teasel; natives)

• Jubata grass, panic veldtgrass, beachgrass

• Brooms (French, Scotch, Spanish); gorse

• ―Everywhere‖ weeds: geraniums/filarees; 
mustards/radishes; annual grasses

• Vines and groundcovers: periwinkle, English and 
cape ivy, iceplants

• Early detection/eradication targets: purple 
loosestrife, Chilean gunnera, giant plumeless 
thistle, butterfly bush

Weeds of the Watershed



Impacts (Definitions)

Competition:   The mutual struggle of two or more 
plants for some growth factor (water, light, or 
nutrients) that has become limiting (i.e. in short 
supply)

Allelopathy:   The inhibition of the growth of nearby 
plants through the production of biological toxins by 
another plant

Interference:  The total impact of one plant on another 
(competition + allelopathy)



1-Timing of Weed emergence

a- first plants established have advantage

b- competition greatest against young plants

2-Growth form /  physiology of the weed

a- extent of root development

b- height

c- leaf area

d- amount of branching

e- plant growth rate (C3,C4, etc)

f- environmental tolerance (drought, cold, 
heat, shade)

3-Density of the Weeds

> Weed density  =   > Effect on crop

Factors Influencing Competition



Reduces the development of sensitive plants 
more than is normally expected from just 
competition for water, light, and nutrients.

Examples:

Black Walnut Canada Thistle

Tree of Heaven Sunflower

Crabgrass Acacia

Johnsongrass Russian Knapweed

Yellow Nutsedge (At least 80 other genera)

Allelopathy



Results of Interference

• Death of desirable plants (especially young 

seedlings)

• Vigor and yield of surviving plants are drastically 

reduced. 

• Weakened plants become more vulnerable to 

disease, winter damage, drought, etc.



Other Impacts of Weeds

• Loss of land value (forage, habitat, scenery)

• Altered wildlife population levels and associated 

impacts (prey/predator, pollinator, seed-eaters) 

• Altered fire dynamics

• Altered soil characteristics: water, nutrients and 

cycling

• Finding more impacts every time we look…



French broom increases fuel load and need 

for maintenance, alters soil chemistry 

Purple 

starthistle 

decreases 

pasture 

and 

grassland 

value

Invasive Spartina Project

Jimfbleak

Steve Kroiss/WUSTL

Butterfly bush, commonly planted for 

butterflies, invades riparian areas 

Deer mouse eating endangered lupine 

because of European beachgrass 



Periwinkle 

decreases 

riparian 

habitat 

structure 

and value

Chilean gunnera is a huge 

problem in New Zealand—will it 

be one here? Why wait to find 

out? 

Invasive cordgrass changes tidal flow and shore height

Invasive Spartina Project

Stan Shebs

http://upload.wikimedia.org/wikipedia/commons/9/9b/Gunnera_tinctoria_7.jpg


Weed Introduction

• Are there other plants of this species nearby?

• Did you import mulch or compost (or fill dirt) 

from another area?

• Is there bare ground, or an open canopy?

• Is your mowing regime encouraging spread?

• Are birds perching and dropping weed seeds?

• Did you plant it?

• Other reasons?



Weed ID Basics

• Use a weed book. ―Weeds of the West‖ is not very 
inclusive, but ―Weeds of California‖ is amazing (and 
expensive)! Several Bay Area floras also include 
weeds.

• Grab a pamphlet. Local Weed Management Areas 
have pamphlets with weeds of your area.

• Go online. The third URL below is an online 
identification tool for most California weeds.

• Grab a sample. If you take a specimen (preferably a 
whole flowering plant with roots intact) down to your 
County Ag or Extension (in Marin, both in Novato) they 
will identify it for you.



Useful California Weed Websites

• http://www.cdfa.ca.gov/phpps/ipc/encycloweedia/encycloweedia_
hp.htm

• http://wric.ucdavis.edu/

• http://weedid.wisc.edu/ca/weedid.php

• http://www.cal-ipc.org/

• http://calphotos.berkeley.edu/flora/

• http://baedn.org/

http://www.cdfa.ca.gov/phpps/ipc/encycloweedia/encycloweedia_hp.htm
http://www.cdfa.ca.gov/phpps/ipc/encycloweedia/encycloweedia_hp.htm
http://wric.ucdavis.edu/
http://weedid.wisc.edu/ca/weedid.php
http://www.cal-ipc.org/
http://www.cal-ipc.org/
http://www.cal-ipc.org/
http://calphotos.berkeley.edu/flora/
http://baedn.org/

