ES 10: Intro to Environmental Science, Spring 2001                                                  Sections 101 and 102

Bay Area Ecosystems

There are several terrestrial and marine ecosystems in the Bay Area—this handout reviews some of the important characteristics and organisms from each.

Terrestrial systems

Coastal grassland:

Grasslands are found in relatively dry areas of the Bay Area—south-facing slopes, for

instance—and are dominated by grasses and other non-woody plants. Most of these are annual grasses, but perennial grasses are present as well; the relative proportions of each will vary primarily with rainfall. In fact, the timing of the first rain, the pattern of rainfall throughout the growing season, and the total amount of precipitation are all factors in determining the species composition and amount of biomass present in any given year. Grasslands in CA are some of the most human-impacted grasslands in the world—now, close to 90% of annual plant biomass production in these grasslands is from non-native plants.

A sample of key species/genera in the Bay Area (G=grass, F=forb, N=native, I=introduced)

Annuals

Avena spp. (wild oats, G, I)

Bromus diandrus (ripgut, G, I)

Bromus hordeaceus (soft chess, G, I)

Lolium multiflorum (Italian ryegrass, G, I)

Vulpia spp. (annual fescue, G, I & N)

Centaurea solstitialis (yellow star-thistle, F, I)

Erodium spp. (filaree, F, I)

Eschscholzia californica (Ca. poppy, F, N)

Perennials

Danthonia californica (Ca.  oatgrass, G, N)

Holcus lanatus (common velvet grass, G, I)

Nassella pulchra (purple needlegrass, G, N)

Management/conservation concerns

Many local grasslands have been converted to agriculture. Those that remain are often grazed, even within the park systems. Some remain uncultivated and ungrazed.

Oak woodland:  

Oak woodlands are typically found in slightly wetter areas than the coastal grassland—hence, one often sees oaks clustered in draws and near creek beds. Other tree species than oaks are also present. The understory plants are typically those found in the surrounding grasslands; however, some under-canopy specialists can also occur.

Key species

Quercus douglasii (Blue oak)
Quercus agrifolia (Coast live oak)

Quercus kelloggii (Black oak)

Umbellaria californica (California bay)

Management/conservation concerns

There are 3 major concerns facing these woodlands. First, they face deforestation for

agriculture, primarily for vineyards. Second, many oak species have not been regenerating—

thus their populations are decreasing. Finally, and probably most immediately concerning, both

coast live oak and black oak (along with other species) have been attacked by Sudden Oak Death

Syndrome—a fungal disease that quickly kills entire stands of these species.

Northern coastal scrub:

This type is found on the driest sites—usually south-facing slopes or areas with shallow soils.

Usually, it forms a mosiac with the coastal grassland and oak woodland. Fire is an important

part of this ecosystem—many of the shrubs can resprout after fire, and many herbaceous species

only germinate after a fire has occurred.

Key species

Baccharis pilularis (Coyote brush)

Artemisia spp. (sage)

Ceanothus spp.

Lupinus spp. (lupine)

Toxicodendron diversiloba (poison oak)

Management/conservation concerns

Because fire is an important aspect of this system, the lack of fires has changed how the system

behaves. Also, because they do favor fire, coastal scrub is often cleared for fire protection.

Other ecosystem types: Some other terrestrial ecosystems you will find in the Bay Area are:

vernal pools—seasonally- indundated pools with very specialized organisms that live there

redwood forests

eucalyptus forests

riparian zones—vegetation that borders a stream/river/lake

Marshes

There are both salt and brackish (fresh & salt mix) marshes in the Bay Area. The occupy a

relatively narrow zone between the dry upland systems and the mudflats and are influenced by

the tidal action of the water. These areas are incredibly productive, even though relatively few
species can exist here. Marshes are important for fish nurseries as well as for migratory birds

and other waterfowl.

Key species

Salicornia spp. (pickleweed)

Spartina spp. (cord grass)

Mudflats

Mudflats occur between marshes and the lowest levels of the Bay at low tide. While there is no

vegetation here (other than the phytoplankton in the water), there is an abundant fauna of invertebrates, fish, and shorebirds.

Salt ponds

These are not a natural ecosystem in the Bay Area, but it is one that takes up a lot of space. Salt

ponds are found where salt is commercially extracted from bay water. While these may seem to be

unforgiving and uninviting habitat, they are actually thriving ecosystems. Algae tolerant of the

high salinity are eaten by brine shrimp, which are a very important food source for migratory birds.

Management/conservation concerns

All of the aquatic habitats face the same types of pressures. Bay shorelines are continually being

developed, either destroying aquatic habitats or providing additional pollution sources.

Agricultural and urban runoff introduce pollutants into the system—in small amounts, these

wetlands can contain the pollutants, but in large amounts, they can be harmed. The SFO runway

extension threatens wetland habitats, as do the large municipal landfills that surround the Bay.

Your assignment this week:

This handout provides a brief overview of these ecosystems and the concerns each is facing. For next week, you should do some research on the threatened/endangered species of these ecosystems, the primary invasive species that are causing problems in these ecosystems, as well as any agricultural practices that are threatening the ecosystem.

1. Pick one of the following ecosystems, coastal grassland, oak woodland, coastal sage scrub, wetlands, or riparian areas.

2. Find out which threatened/endangered (T & E) species utilize that habitat. 

3. Make a list of all the T & E species you find that use that habitat, and answer the following questions for 2 of the species:

1. What are the historical and current ranges of the species?

2. Why is it threatened? Habitat loss/degradation? Loss of food/prey species? Pollution?

4. Next, research 3 of the most important invasive species that are invading that habitat (the grassland,oak woodland, etc. from above); remember—just because something is non-native doesn’t mean it is necessarily an invader.
5. Answer the following questions for your 3 species: 
1. What is the species’ native range? 
2. Where is it found in CA? 
3. What types of habitat does it invade?

4. What effects does it have on the ecosystem?

6. Finally, research one of the types of agriculture that occurs on that land in the Bay Area, either as is (as in grazing) or through habitat conversion (as in a particular type of crop agriculture) and answer the following questions:

1. How much of that crop is produced in the Bay Area (or in CA if you can’t find Bay Area statistics)? 

2. How much money is made from this?

3. How does this crop affect the native ecosystem? Does it remove it entirely? Operate within a modified version of it?

4. How does the crop affect adjacent ecosystems? Does it foster invasive species? Predator species? Does is cause excessive erosion or pollution?

7. If after a thorough search you cannot find any type of agriculture that affects the ecosystem you chose, you should choose a type of agriculture you are personally interested in that occurs in the Bay Area.

As always, you will be graded on content as well as clarity of your writing.  Having mastered the library you are free to utilize whatever sources you find ready and available.  Personally I would recommend running some searches on Google for agriculture, threatened and endangered species, invasive species, etc. in the Bay Area.

This assignment must be in narrative format. The assignment is due on April 18.

