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Biophysical Site Description
Environmental conditions that preclude forest development are the unifying factors for these communities, 
including sustained salt-laden winds of coastal terraces and headlands, excessively drained and windy 
ridgetops, hot interior valleys with high fire frequencies, and sites with heavy or infertile soils. The 
vegetation in this vegetation group occurs along the Pacific Coast (usually occurs within about 45 km (20 
mi) of the ocean) along an elevation gradient (0-900 m). Communities generally found on coastal slopes 
and elevated marine terraces that grow in variety of soils, including old, stabilized dunes. Climatic 
conditions for coastal scrub/coastal prairie range from quite wet on the North Coast to near desert in 
Southern California. In nearly all cases, temperature regimes are moderated by oceanic influences, with 
limited winter frost and frequent summer fog. Fog reduces evapotranspiration, and greatly influences 
potential natural vegetation. Precipitation is highly variable, ranging from 25-200 cm annually, with a 
pronounced dry period in summer.

Vegetation Description
Coastal scrub communities are shrub-dominated communities that are usually, but not always, found near 
the coast. The dominant shrubs are usually less than 2m in height. The dominant shrub species are mostly 1-
2 meter tall evergreens, with no single species being typical of all Coastal Scrub stands. With change from 
mesic to xeric sites, dominance appears to shift from evergreen species in the north to drought-deciduous 
species in the south, and is called northern coastal scrub in the north and coastal sage scrub in the south. 
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Geographic Range
California Northern and Southern Coast Ranges, which includes: Section 263A-Northern California Coast, 
Section 261A-Central California Coast, and Section 261B-Southern California coast (Mcnab and Avers 
1994). Coastal scrub/prairie communities grow in discontinuous patches in a thin band near the coast 
stretching from about northern Los Angeles County, California northward to southern Oregon. Coastal 
scrub communities are considerably more widespread in Southern California, occurring both along the 
coast and in low elevation valleys.
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The Rapid Assessment is a component of the LANDFIRE project.  Reference condition models for the Rapid Assessment were 
created through a series of expert workshops and a peer-review process in 2004 and 2005.  For more information, please visit 

www.landfire.gov.  Please direct questions to helpdesk@landfire.gov.  
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Variation in coastal influence at a given latitude produces less pronounced composition changes, with 
northern coastal scrub moving to largely north facing slopes towards the south and coastal sage scrub 
moving towards south-facing slopes as you move north. 

Across this broad geographic range, associated species vary widely. Two types of northern Coastal Scrub 
are usually recognized. A minor sub-type (limited in range) occurs as low-growing patches of bush lupine 
and many-colored lupine at exposed, ocean-side sites. Some stands are considered ones that develop into 
forest (mixed evergreen forest, e.g., Douglas-fir and/or oaks), and to the south chaparral types may invade 
some portions of this community, while others are permanent. A second and more common type in the 
northern range (Northern Coastal Scrub) usually occurs at less exposed sites.

Coastal prairies are most common in semi-arid areas where precipitation totals are in the 25cm-50cm range 
and summer temperatures are hot. The lack of woody plants in some grasslands are likely the result of 
Native American proto-agriculture, since practices involving intentional burning of rangeland by 
indigenous groups were apparently widespread. Even though the majority of these sites are probably fire-
maintained, some percentage may be stable communities on certain soil types, particularly Lithosols and 
deep, fine-textured, self-mulching soil. The rate of invasion is generally positively correlated with the 
amount of spring rainfall, because wet springs maximize early root growth. Height of the grasses typically 
is 0.5-1 m when flowering, and total cover can approach 100%. Species composition is highly variable and 
consists of low (10 cm height) annual and perennial forbs.

Grasslands were probably altered more quickly and profoundly by European contact than any other plant 
communities in California. Europeans brought sheep, cattle and horses that exerted heavy grazing pressures 
on grasslands that had been subject to only light grazing pressures since the end of the last ice age. At the 
same time, non-native species from the Mediterranean that were well adapted to both the climate and the 
heavy grazing were inadvertently or intentionally introduced and soon out-competed the native species in 
many locations. In addition, large areas of the California grasslands were plowed and dry-farmed for a short 
period in the 19th century and then abandoned. The resulting grasslands are highly modified versions of the 
native grasslands composed primarily of non-native species. Much speculation has been made about the 
detailed characteristics of most of the original native grasslands.

Many of the shrub species are semi-deciduous and drop their leaves during the summer drought. A number 
of coastal scrub species have close relatives in desert scrub communities. Southern coastal scrub is often 
called coastal sage scrub since many of the dominant shrubs are aromatic, including California sagebrush 
(Artemisia californica) and various true sages (genus Salvia).  Southern coastal scrub is often grouped with 
chaparral and referred to as soft chaparral, in reference to the soft leaves and flexible branches of most of 
the common shrub species.  Ecologists refer to changes in the grassland, chaparral, and oak woodland 
mosaic of California as “non-directional fluctuations” rather than succession. Coast live oak may be 
considered seral or climax depending on habitat, but it is tolerant of shade throughout its life. Because deer 
and cattle prefer coast live oak, it is gradually replaced by California bay, in some areas of coastal northern 
California, where the two species co-dominate.

Disturbance Description
Fires and other disturbances in this group can be characterized as follows: variable frequency, season and 
intensity, depending on the size of and proximity to, Native American to village sites. The following is 
based on the information from  fire regime workshops held for revision of the Manual of California 
Vegetation (Table 2; Artemisia californica, Baccharis pilularis, and Nassella pulchra combined). Frequency: 
1-100+. Seasonality: Jun-Nov. Size/extent: variable: up to or beyond stand size (spotty to stand replacing 
(400 ha). Complexity: low-high. Intensity: low-high. Severity: mod-very-high. Type: dependent-independent 
crown.
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Scale Description
Patch size variable from 0.1 to 400 ha.

Literature Local Data Expert Estimate

Adjacency or Identification Concerns
Historic occurrence is changing from frequent, low to high intensity surface fires to infrequent, moderate to 
high intensity stand replacing fires. Southern coastal scrub communities are much less widespread now due 
to the extensive urban development across coastal Southern California. The prairie portion of this 
association has probably been greatly reduced in extent and quality as a result of increased grazing and 
introduction of exotics. With the increase in winter precipitation forecast by the majority of global climate 
change models for California, model results suggest a widespread expansion of forest, overtaking both 
woodland and shrubland, and constrained only where climate is still arid enough to support sufficient grass 
biomass to fuel frequent fire.
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Class A
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Description
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Issues/Problems
The differences from the northern end of this group to the southern end of this group will probably lead to 
future workers to divide this group into southern and northern aspects.

Model Evolution and Comments
Potential reviewers: Jon Keeley; V. Thomas Parker; Michael Barbour

Upper Layer Lifeform

Herbaceous
Shrub
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Tree Size Class no data

Fuel Model no data

Cover 2 90
no data no data
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Upper layer lifeform differs from dominant lifeform.  
Height and cover of dominant lifeform are:

% Structure Data (for upper layer lifeform)

15

>50% cover short-lived shrub 
species (e.g., Artemisia californica, 
Baccharis pilularis), some longer-
lived species

Mid1 Closed
Description

Upper Layer Lifeform

Herbaceous
Shrub
Tree

Tree Size Class no data

Fuel Model no data

Cover 50 90
no data no data

Min Max
% %

Height

Upper layer lifeform differs from dominant lifeform.  
Height and cover of dominant lifeform are:

% Structure Data (for upper layer lifeform)

ARCA1
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Canopy Position

Succession classes are the equivalent of "Vegetation Fuel Classes" as defined in the Interagency FRCC Guidebook (www.frcc.gov).
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Disturbances

43

<50% cover short-lived shrub 
species (e.g., Artemisia californica, 
Baccharis pilularis), some longer-
lived species

Mid1 Open
Description

Upper Layer Lifeform

Herbaceous
Shrub
Tree

Tree Size Class no data

Fuel Model no data

Cover 20 49
no data no data

Min Max
% %

Height

Upper layer lifeform differs from dominant lifeform.  
Height and cover of dominant lifeform are:

% Structure Data (for upper layer lifeform)Class C

1

<50% cover short-lived shrub 
species (e.g., Artemisia californica, 
Baccharis pilularis), some longer-
lived species with mixed evergreen 
woodland (e.g., Quercus dumosa/ 
Q. berberidifolia or Q. 
agrifolia/wislizenii, Pseudotsuga 
menziesii or Umbellularia 
californica); diversity of shrub 
species, including Ceanothus, 
Cercocarpus

Late1 Open
Description

Upper Layer Lifeform

Herbaceous
Shrub
Tree

Tree Size Class no data

Fuel Model no data

Cover 30 49
no data no data

Min Max
% %

Height

Upper layer lifeform differs from dominant lifeform.  
Height and cover of dominant lifeform are:

% Structure Data (for upper layer lifeform)Class D

1

>50% cover mixed evergreen 
woodland (e.g., Quercus dumosa/ 
Q. berberidifolia or Q. 
agrifolia/wislizenii, Pseudotsuga 
menziesii or Umbellularia 
californica); diversity of shrub 
species, including Artemisia 
caifornica, Baccharis pilularis, 
Ceanothus, Cercocarpus and in 
some areas succeeding to Mixed 
Evergreen Forest with California 
laurel.

Late1 Closed
Description

Upper Layer Lifeform

Herbaceous
Shrub
Tree

Tree Size Class no data

Fuel Model no data

Cover 50 100
no data no data

Min Max
% %

Height

Upper layer lifeform differs from dominant lifeform.  
Height and cover of dominant lifeform are:

% Structure Data (for upper layer lifeform)Class E

ARCA1
BAPI

Dominant Species* and 
Canopy Position

QUAG
QUDU
ARCA1
BAPI

Dominant Species* and 
Canopy Position

QUAG
QUDU
UMCA

Dominant Species* and 
Canopy Position
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Replacement 40 8 900
Mixed 10 1 900
Surface 5 1 6
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Sources of Fire Regime Data

Disturbances Modeled

Fire Intervals (FI)
Fire interval is expressed in years for each fire severity class and for all types of 
fire combined (All Fires).  Average FI is central tendency modeled.  Minimum and 
maximum show the relative range of fire intervals, if known.  Probability is the 
inverse of fire interval in years and is used in reference condition modeling.  
Percent of all fires is the  percent of all fires in that severity class.  All values are 
estimates and not precise.  

Native Grazing
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Historical Fire Size (acres)

Avg: no data
Min: no data
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Fire I: 0-35 year frequency, low and mixed severity
II: 0-35 year frequency, replacement severity 
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V: 200+ year frequency, replacement severity

Fire Regime Group:

Page 5 of 11
*Dominant Species are from the NRCS PLANTS database.  To check a species 
code, please visit http://plants.usda.gov.  

Final Document 9-30-2005



Bean, L.J. and H.W. Lawton. 1993. Some explanation for the rise of cultural complexity in native California 
with comments on proto-agriculture and agriculture. In: Before the wilderness: Native Californians as 
environmental managers, edited by T. C. Blackburn and M. K. Anderson, 27–54. Menlo Park, CA: Ballena 
Press.

Bolsinger, Charles L. 1989. Shrubs of California's chaparral, timberland, and woodland: area, ownership, and 
stand characteristics. Res. Bull. PNW-RB-160. Portland, OR: U.S. Department of Agriculture, Forest Service, 
Pacific Northwest Experiment Station. 50 p.

Bowman, D. M. J. S.,  Angie Walsh and L. D. Prior. 2004. Landscape analysis of Aboriginal fire management 
in Central Arnhem Land, north Australia. Journal of Biogeography 31: 207–223.

Brown, James K.; Smith, Jane Kapler, eds. 2000. Wildland fire in ecosystems: effects of fire on flora. Gen. 
Tech. Rep. RMRS-GTR-42-vol. 2. Ogden, UT: U.S. Department of Agriculture, Forest Service, Rocky 
Mountain Research Station. 257 p. 
 
Burcham, L. T. 1974. Fire and chaparral before European settlement. In: Rosenthal, Murray, ed. Symposium 
on living with the chaparral: Proceedings; 1973 March 30-31; Riverside, CA. San Francisco, CA: The Sierra 
Club: 101-120. 

Callaway, Ragan M.; D'Antonio, Carla M. 1991. Shrub facilitation of coast live oak establishment in central 
California. Madroño 38(3):158-169.

Callaway, Ragan M.; Davis, Frank W. 1993. Vegetation dynamics, fire, and the physical environment in 
coastal central California. Ecology. 74(5): 1567-1578.

Chappell, C., R. Crawford, J. Kagan, and P. J. Doran. 1997. A vegetation, land use, and habitat classification 
system for the terrestrial and aquatic ecosystems of Oregon and Washington. Unpublished report prepared for 
Wildlife habitat and species associations within Oregon and Washington landscapes: Building a common 
understanding for management. Prepared by Washington and Oregon Natural Heritage Programs, Olympia 
WA, and Portland, OR. 177 pp.

Collier, M.E.T. and S.B. Thalman, eds. 1996. Revised ed. Interviews with Tom Smith and Maria Copa: Isabel 
Kelly's ethnographic notes on the Coast Miwok Indians of Marin and southern Sonoma Counties, California. 
San Rafael (CA): Miwok Archeological Preserve of Marin, MAPOM Occasional Papers, Number 6.

Cole, K. 1980. Geological control of vegetation in the Purisima Hills, California. Madroño 27:79-89.

Connelly, K. P., and J. B. Kauffman. 1991. Ecological effects of fire in Willamette Valley wetland prairies 
with special emphasis on Lomatium bradshawii and Erigeron decumbens, two rare endemic plants. 
Unpublished report, on file at the Oregon Natural Heritage Program, Portland, OR. 45 pp.

Conrad, C. Eugene. 1987. Common shrubs of chaparral and associated ecosystems of southern California. 
Gen. Tech. Rep. PSW-99. Berkeley, CA: U.S. Department of Agriculture, Forest Service, Pacific Southwest 
Forest and Range Experiment Station. 86 p. 

Davidson, E. D., and M. G. Barbour. 1977. Germination, establishment and demography of coastal bush 
lupine Lupinus arboreus at Bodega Head, California, USA. Ecology 58:592-600.

Desimone, Sandra A.; Burk, Jack H. 1992. Local variation in floristics and distributional factors in 
Californian coastal sage scrub. Madroño        39(3): 170-188.

Page 6 of 11
*Dominant Species are from the NRCS PLANTS database.  To check a species 
code, please visit http://plants.usda.gov.  

Final Document 9-30-2005



Duncan, F.L. 1992. Botanical reflections of the encuentro and the contact period in southern Marin County, 
California. Ph.D. dissertation, University of Arizona, Tucson. UMI Dissertation Services, Ann Arbor, 
Michigan. 477 p.

Elliott, H. W., and J. D. Wehausen. 1974. Vegetation succession on coastal rangeland of Point Reyes 
Peninsula. Madroño 22:231-238.

Eyre, F. H., ed. 1980. Forest cover types of the United States and Canada. Washington, DC: Society of 
American Foresters. 148 p. 

Foin, T.C. and M.M. Hektner. 1986. Secondary succession and the fate of native species in a California 
coastal plant community. Madroño 33:189-206.

Franklin, J. F., and C. T. Dyrness. 1973. Natural vegetation of Oregon and Washington. USDA Forest 
Service, Pacific Northwest Forest and Range Experiment Station. General Technical Report PNW-8. 
Portland, OR. 417 pp.

Grams, H. J., K. R. McPherson, V. V. King, S. A. MacLeod, and M. G. Barbour. 1977. Northern coastal 
scrub on Point Reyes Peninsula, California. Madroño 24:18-24.

Gray, J. T. 1982. Community structure and productivity in Ceanothus chaparral and coastal sage scrub of 
southern California. Ecological Monographs 52:415-435.

Gray, J. T. 1983. Competition for light and a dynamic boundary between chaparral and coastal sage scrub. 
Madroño 30:43-49.

Greenlee, J.M. 1983. Vegetation, fire history and fire potential of Big Basin Redwoods State Park. 
Dissertation, University of California, Santa Cruz, CA.

Greenlee, Jason M.; Langenheim, Jean H. 1990. Historic fire regimes and their relation to vegetation patterns 
in the Monterey Bay area of California. The American Midland Naturalist. 124(2): 239–253.

Halligan, J. P. 1973. Bare areas associated with shrub stands in grassland: the case of Artemisia californica. 
BioScience 23:429-432.

Hanes, Ted L. 1971. Succession after fire in the chaparral of southern California. Ecological Monographs. 
41(1): 27-52. Hardy, Colin C., Kirsten M. Schmidt, James P. Menakis, R. Neil Samson. 2001. Spatial data for 
national fire planning and fuel management. Int. J. Wildland Fire. 10(3&4): 353-372. 

Harrison, A., E. Small, and H. Mooney. 1971. Drought relationships and distribution of two Mediterranean 
climate Californian plant communities. Ecology 52:869-875.

Heady, H. F., T. C. Foin, M. M. Hektner, D. W. Taylor, M. G. Barbour, and W. J. Barry. 1977. Coastal 
prairie and northern coastal scrub. Pages 733-760 in: M. G. Barbour and J. Major, editors. Terrestrial 
Vegetation of California. Wiley-Interscience, reprinted by the California Native Plant Society 1988, 
Sacramento, CA.

Heady, H. F., J. W. Bartolome, M. D. Pitt, G. D. Savelle, and M. C. Stroud. 1992. California Prairie. Pages 
313-335 in: R. T. Coupland, editor. Natural grasslands, introduction and western hemisphere. Ecosystems of 
the world, Volume 8A. Elsevier Publishing Company, Amsterdam.

Page 7 of 11
*Dominant Species are from the NRCS PLANTS database.  To check a species 
code, please visit http://plants.usda.gov.  

Final Document 9-30-2005



Heizer, , R.F. (ed.). Handbook of North American Indians: California. Smithsonian Institution, Washington 
Vol. 8: 485–497.

Heusser, L. 1998. Direct correlation of millennial-scale changes in western North American vegetation and 
climate with changes in the California Current System over the past ~60kyr. Paleoceanography: (13) 252–262.

Holland, R. F. 1986. Preliminary descriptions of the terrestrial natural communities of California. 
Unpublished report prepared for the California Department of Fish and Game, Nongame-Heritage Program 
and Natural Diversity Database, Sacramento. 156 pp.

Horton, J. S. 1951. Vegetation. In: Some aspects of watershed management in southern California vegetation. 
Misc. Paper 1. Berkeley, CA: U.S. Department of Agriculture, Forest Service, California [Pacific Southwest] 
Forest and Range Experiment Station: 10-17.

Johannessen, C. L., W. A. Davenport, A. Millet, and S. McWilliams. 1971. The vegetation of the Willamette 
Valley. Annals of the Association of American Geographers 61:286-302.

Keeley, Jon E. 1987. Role of fire in seed germination of woody taxa in California chaparral. Ecology. 68(2): 
434-443. 

Keeley, Jon E. 2002. Native American impacts on fire regimes of the California coastal ranges. Journal of 
Biogeography. 29(3): 303-320.

Keeley, Jon E.; Keeley, Sterling C. 1984. Postfire recovery of California coastal sage scrub. The American 
Midland Naturalist. 111(1): 105-117.

King. C. 1993. Fuel use and resource management: implications for the study of land management in 
prehistoric California and recommendations for a research program. In: Before the wilderness: Native 
Californians as environmental managers, edited by T. C. Blackburn and M. K. Anderson, 279–298. Menlo 
Park, CA: Ballena Press.

Küchler, A. W. 1977. Appendix: the map of the natural vegetation of California. Pages 909-938 In M. G. 
Barbour and J. Major, eds, Terrestrial vegetation of California. John Wiley and Sons, New York.

Langenheim, J., J. Greenlee, A. Benson, and P. Ritter. 1983. Vegetation, Fire History, and Fire Potential of 
Big Basin Redwoods State Park. Final Report for California Department of Parks and Recreation. Contract 
No. 60-20-010.

Lenihan, James M., Raymond Drapek, Dominique Bachelet, and Ronald P. Neilson. 2003. Climate change 
effects on vegetation distribution, carbon, and fire in California. Ecological Applications 13(6): 1667–1681.

Lewis, T.L. 1989. Ecological and technological knowledge of fire: Aborigines versus park rangers in 
Northern Australia. American Anthropologist 9: 940–961.

Lewis, H. T. 1982  Fire Technology and Resource Management in  Aboriginal  North  American and  
Australia.   Pp.  45-67  in  Nancy  M. Williams and Eugene S. Hunn (eds.)  Resource  Managers:   North  
American  and  Australian   Hunter-Gatherers;  Proceedings  of  AAAS  Selected  Symposium 67.  Boulder, 
CO:  Westview Press, Inc.

Lewis, H. T. 1993. Patterns of Indian burning in California: Ecology and ethnohistory. In: Before the 

Page 8 of 11
*Dominant Species are from the NRCS PLANTS database.  To check a species 
code, please visit http://plants.usda.gov.  

Final Document 9-30-2005



wilderness: Native Californians as environmental managers, edited by T. C. Blackburn and M. K. Anderson, 
55–116. Menlo Park, CA: Ballena Press.

Lewis, H.T. 1994.  Management fires vs. corrective fires in Northern Australia: an analogue for 
environmental change. Chemosphere 29: 949–963.

Lewis, Henry T. 2002. An Anthropological Critique [of Omer Stewart's Contribution].  Pp. 17-36 in Omer C. 
Stewart, Henry T. Lewis and M. Anderson (eds.) Forgotten Fires:  Native Americans and the Transient 
Wilderness.  Norman, OK:  University of Oklahoma Press.

Lewis, H.T. & Ferguson, T.A. 1988. Yards, corridors, and mosaics: how to burn a boreal forest. Human 
Ecology 16: 57–77.

Mayer, Kenneth E. and William F. Laudenslayer, Jr. (eds.) 1988. A Guide to Wildlife Habitats of California. 
Sacramento (CA): State of California, Resources Agency, Department of Fish and Game. 166 pp.

Mayfield, D. W., and S. M. Shadle. 1983. Natural environmental study for a proposed bypass of Devils Slide 
on Route 1 in San Mateo County. CalTrans Dist 04, Envir. Planning Branch Rep.

McBride, J. 1974. Plant succession in the Berkeley Hills, California. Madroño 22:317-329.

McBride, J., and H. F. Heady.1968. Invasion of grasslands by Baccharis piluaris DC. Journal of Range 
Management 21:106-108.

McNab, W.H. and P.E Avers (compilers). 1994. Ecological Subregion of the United States: Section 
descriptions. Administrative Publication.. WO-WSA-5. July 1994. Washington D.C. Department of 
Agriculture, Forest Service. 267 p.

Menke, J. W. and R. Villaseñor. 1977. The California Mediterranean ecosystem and its management. Pages 
257-270 in H. A. Mooney and C. E. Conrad, eds. Proceedings of the symposium on the environmental 
consequences of fire and fuel management in Mediterranean ecosystems. USDA Forest Service GTR WO-3.

Mensing, Scott A. 1998. 560 years of vegetation change in the region of Santa Barbara, California. Madroño 
45(1): 1-11.

Miles, Scott R. and Goudey, Charles B. 1997. Ecological Subregions of California: Section and Subsection 
Descriptions. Book number R5-EM-TP-005. San Francisco (CA): USDA Forest Service, Pacific Southwest 
Region.

Mooney, H. A. 1977. Southern coastal scrub. Pages 471-489 In M. G. Barbour and J. Major, eds. Terrestrial 
vegetation of California. John Wiley and Sons, New York.

Parikh, Anuja; Gale, Nathan. 1998. Coast live oak revegetation on the central coast of California. Madroño 
45(4): 301-309.

Plumb, Tim R. 1980. Response of oaks to fire. In: Plumb, Timothy R., technical coordinator. Proceedings of 
the symposium on the ecology, management, and utilization of California oaks; 1979 June 26-28; Claremont, 
CA. Gen. Tech. Rep. PSW-44. Berkeley, CA: U.S. Department of Agriculture, Forest Service, Pacific 
Southwest Forest and Range Experiment Station: 202-215. 

Plumb, Timothy R. 1982. Factors affecting germination of southern California oaks. In: Conrad, C. Eugene; 

Page 9 of 11
*Dominant Species are from the NRCS PLANTS database.  To check a species 
code, please visit http://plants.usda.gov.  

Final Document 9-30-2005



Oechel, Walter C., technical coordinators. Proceedings of the symposium on dynamics and management of 
Mediterranean-type ecosystems; 1981 June 22-26; San Diego, CA. Gen. Tech. Rep. PSW-58. Berkeley, CA: 
U.S. Department of Agriculture, Forest Service, Pacific Southwest Forest and Range Experiment Station: 625. 

Plumb, Timothy R.; Gomez, Anthony P. 1983. Five southern California oaks: identification and postfire 
management. Gen. Tech. Rep. PSW-71. Berkeley, CA: U.S. Department of Agriculture, Forest Service, 
Pacific Southwest Forest and Range Experiment Station. 56 p.

Pyne, Stephen J. 1991. Burning Bush: Fire History of Australia.  New York, NY: Henry Holt and Company.

Reeberg, Paul. 1987. A study of brush succession on San Bruno Mountain. 1987 San Bruno Mountain area 
habitat conservation plan activities report, Appendix C. San Mateo County.

Reidy, L.M. 1994. Evidence of Environmental Change over the last 2000 years at Mountain Lake, in the 
northern San Francisco Peninsula, California. MA thesis. University of California, Berkeley, CA. 116 p.

Rowntree, Lester B. 1994. Afforestation, fire, and vegetation management in the East Bay Hills of the San 
Francisco Bay Area. Yearbook, Association of Pacific Coast Geographers. 56: 7-30.

Russell, E.W.B. 1983. Pollen analysis of past vegetation at Point Reyes National Seashore, California. 
Madroño 30 (1): 1–11.

Rypins, S., S.L. Reneau, R. Byrne, and D.R. Montgomery. 1989. Palynologic and Geomorphic Evidence for 
Environmental Change During the Pleistocene-Holocene Transition at Point Reyes Peninsula, Central Coastal 
California. Quaternary Research 32:72–87.

Safford, H. D. 1995. Woody vegetation and succession in the Garin Woods, Hayward Hills, Alameda County, 
California. Madroño 42:470-489.

Sawyer, J. O., and T. Keeler-Wolf. 1995. A manual of California vegetation. California Native Plant Society, 
Sacramento. 471 pp.

Schmidt, Kirsten M, Menakis, James P., Hardy, Colin C., Hann, Wendel J., Bunnell, David L. 2002. 
Development of coarse-scale spatial data for wildland fire and fuel management. Gen. Tech. Rep. RMRS-
GTR-87. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research 
Station. 41 p. + CD. 

Steinberg, Peter D. 2002. Baccharis pilularis. In: Fire Effects Information System, [Online]. U.S. Department 
of Agriculture, Forest Service, Rocky Mountain Research Station, Fire Sciences Laboratory (Producer). 
Available: http://www.fs.fed.us/database/feis/ [Accessed: 2004, November 3]. 

Stewart, Omer C., Henry T. Lewis and M. Anderson (eds.) 2002. Forgotten Fires:  Native Americans and the 
Transient Wilderness.  Norman, OK:  University of Oklahoma Press.

U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station, Fire Sciences Laboratory 
(2002, December). Fire Effects Information System, [Online]. Available: http://www.fs.fed.us/database/feis/ ; 
[Accessed: 1/03].

Westman, W. E. 1981a. Diversity relations and succession in California coastal sage scrub. Ecology 62:170-
184.

Page 10 of 11
*Dominant Species are from the NRCS PLANTS database.  To check a species 
code, please visit http://plants.usda.gov.  

Final Document 9-30-2005



Westman, W. E. 1981b. Factors influencing the distribution of species of California coastal sage scrub. 
Ecology 62:439-455.

Westman, W. E. 1982. Coastal sage scrub succession. Pages 91-99 In C. E. Conrad and W. C. Oechel, tech. 
coords. Proceedings of the symposium on dynamics and management of Mediterranean-type ecosystems. U.S. 
Dep. Agric., For. Serv., (Berkeley, Calif.) Gen. Tech. Rep. PSW-58.

White, K. L. 1967. Native bunchgrass (Stipa pulchra) on Hastings Reservation, California. Ecology 48:949-
955.

Whitlock, C. 1992. Vegetational and climatic history of the Pacific Northwest during the last 20,000 years: 
Implications for understanding present-day biodiversity. Northwest Environmental Journal 8:5–28.

Page 11 of 11
*Dominant Species are from the NRCS PLANTS database.  To check a species 
code, please visit http://plants.usda.gov.  

Final Document 9-30-2005


