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Introduction

Oak woodlands and savannas occupy 4 million ha in Califor­
nia (Griffin 1977; Bolsinger 1988; FRAP 2003). These areas 
have an overstory tree canopy, predominantly in the genus 
Quercus. The Latin word is derived from the Celtic words quer, 
meaning fine, and cuez, meaning tree (Pavlik et al. 1991).

Annual grassland is the major understory vegetation, although 
shrubs and perennial grasses may be important components in 
some areas (Griffin 1973; Bartolome 1987; Holmes 1990; Allen 
et al. 1991). Native perennial grasses are scattered throughout 
California (Beetle 1947; Bartolome and Gemmill 1981) inter­
spersed within a matrix of annual grasses, forbs, and legumes 
that are mostly native to the Mediterranean region (Jackson 
1985). Oak-dominated communities are bounded by grasslands 
at lower elevations and conifer forests at higher elevations.

Seven series and 57 subseries have been described within 
the oak community tj^e (Allen et al. 1989, 1991). Oak types 
occupy 52 of California's 58 counties and are widely dis­
tributed west of the Sierra Nevada (Fig. 12.1). Oak savannas 
and woodlands are generally 60-700 m elevation (Barbour 
and Major 1988). The climate is Mediterranean, with pre­
cipitation occurring primarily as rain between October and 
May. Summer drought can result in 2-11 months of water 
deficit, but it averages 6 months (Pavlik et al. 1991).

Dominant trees in oak woodland and forests include blue 
oak (Quercus douglasii), valley oak (Q. lobata), interior live 
oak (Q. wislizenii), coast live oak (Q. agrifolia), Oregon white 
oak (Q. garryana), and Engelmann oak fQ. engelmannii). 
These species occur in monospecific to mixed stands (Allen- 
Diaz et al. 1999). Seventy-three percent of California's oak 
woodlands and forests are currently privately owned (FRAP 
2003), although as much as 90% of California's oak wood­
lands were privately owned in 1990 (Ewing et al. 1988; 
Greenwood et al. 1993). Since European settlement of Cali­
fornia, oak woodlands have been managed primarily for 
livestock production. Other economic products include fire­
wood, wildlife, water, and recreation (McClaran and Bar- 
tolome 1985; Standiford and Tinnin 1996). This vegetation 
has taken on a new importance because it has the greatest 
species richness of any vegetation type in the state, with 
over 300 vertebrates, 5,000 invertebrates, and 2,000 plants 
(Barrett 1980; Verner 1980; Garrison 1996).



California has nine native tree oak species. The five major 
oak species occurring in the oak woodland include the 
deciduous white oak species blue oak, valley oak, and Engel- 
mann oak; and the evergreen oaks, coast live oak and inte­
rior live oak. Three additional species of oak are found pri­
marily in oak forests where mixtures of tree oak and conifer 
species coexist. These species are California black oak (Quer- 
cus kelloggii), Oregon white oak, and canyon live oak (Quer- 
cus chrysolepis); they are more typically found on moister, 
more productive sites. A ninth tree species of oak is Island 
oak, Quercus tomentella, the rarest of California's tree oaks 
occurring only on the Channel Islands and on Guadalupe 
Island southwest of San Diego (Pavlik et al. 1991).

These eight major tree oak species (Table 12.1, Fig. 12.2) 
will be the focus of this chapter. The term oak woodland will 
be used to include oak woodlands and forests, although 
clear distinctions will be evident in the description of indi­
vidual community types.

California Oak Woodland Communities

A variety of systems have been used to classify oak woodlands 
in California based on the distribution, density, and abundance

of the various oak species, together with other tree, shrub, and 
herbaceous species (Allen et al. 1991; Griffin 1977; Munz and 
Keck 1973; Kuchler 1988; Eyre 1980). Table 12.2 provides a 
comparison crosswalk among the several systems. Allen et al. 
(1991) has the most detailed system, and it is based on analy­
ses of plant species composition from plot data. However, that 
system is incomplete because the plot data used in the analyses 
did not cover all oak woodland types. Sawyer and Keeler-Wolf 
(1995) integrate both plot-based and experience-based analyses 
and provide complete coverage of California's oak-dominated 
communities. Mayer and Laudenslayer's work (1988) is useful 
because it is a direct link to wildlife presence/absence data 
maintained by the California Department of Fish and Game in 
the Wildlife Habitat Relations (WHR) database.

In this chapter, we use WHR headings from Mayer and 
Laudenslayer (1988), but with additional details from Allen 
et al. (1989, 1991) and Sawyer and Keeler-Wolf (1995). For 
Oregon White oak types, we use Bolsinger (1988).

Valley Oak Woodland

Valley oak is endemic to California (Griffin and Critch- 
field 1972). Once widespread, valley oak woodland now
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Characteristics

TABLE 12.1

General Characteristics of California's Important Hardwood Rangeland Oak Species 

Blue Oak Interior Live Oak Coast Live Oak Valley Oak

Scientific name 

Common names

Height

Mature Tree DBH

Longevity

Sprouting

Acorn

Foliage

Shade Tolerance

Quercus douglasii Hook. & Arn.

Blue, white, mountain, rock, 
iron, post, jack, Douglas

Usually 6-18 m; tallest over 27 m

Less than 0.3 m, up to 0.6 m; 
largest >1.8 m

Long-lived, 175-450 yrs.

Variable sprouter; not vigorous 
on dry sites

Matures first year; variable in 
shape; warty scales; cup 
very shallow

Deciduous; blue-gray color; 
smooth or slightly to deeply 
lobed edges; 2.5-7.6 cm. 
long and 1.2-5 cm wide

Seedlings not tolerant

Quercus wislizenii A. DC.

Interior live oak, highland live oak. 
Sierra live oak

Usually 9-23 m,. shrub form 2.5-3 m. 

0.3-1 .Om

150-200 yrs.

Very vigorous sprouter

Matures second year; very slender, 
pointed, 2.5 cm long; cup over 
half the nut

Evergreen with smooth to very 
spiny-toothed; dark green above 
and lighter below with waxy/shiny 
surface 2.5-10 cm; flat

Somewhat shade tolerant

Quercus agrifolia Nee

Coast live oak, California live oak, 
encina

Usually 6-12 m.; may reach 24 m. 

.3-1.2 m

Long-lived, 125-250 yrs.

Very vigorous sprouter

Matures first year; 2-7 cm; cup 
over 1/3 of nut and not warty

Evergreen; 2.5-7.5 cm; roundish; 
dark and shiny above with 
gray or rusty fuzz underneath; 
cupped or spoon-shaped

Shade tolerant throughout life

Quercus lobata Nee

Valley, white, Calif, white, 
mush, water, swamp, roble

.^2-36 m.

0.3-1.2 m; largest >2.4 m

Long-lived, 200-250 yrs.

Not a vigorous sprouter

Matures first year, variable but 
large and tapered, cup over 
1/3 of nut, warty

Deciduous; leaves leathery with 
shiny, dark green-yellow above 
and grayish below; deep 
irregular lobes; 5-10 cm.

Seedlings somewhat tolerant, 
mature trees intolerant

Fire Tolerance Tolerates grass fires; not hot 
brush fires

Not very tolerant, but 
sprouts well after fire

Very tolerant of hot fires 
due to thick bark

Elevation 150-600 m in north; up to
1,500 m in south

Below 600 m in north and 
above 1,800 m in south

Below 900 m. in north and up t( 
1,500 m in south

Associates Grades into open valley oak stands 
at low elevations; into denser live 
oak stands at higher elev.; foothill 
pine common

In pure stands or mixed with blue 
and/or coast live oak, and valley 
oaks in So. California

Forms pure stands; also grows 
with interior live oak and
coast live oak

Sites Hot, dry sites with rocky soils, 
30-100 cm deep; can't compete 
with live oak on better sites

Wide range, from valleys 
to foothills; moister 
areas than blue oak

Common on valley floors 
or not-too-dry fertile slopes

Notes Confused with valley oaks 
when leaves are dusty

Confused with coast live oaks; 
distinguished by flat leaves

Confused with interior live oak 
but rounded and cupped leaves

Not tolerant of fires

150-240 m in north; up to 
1,700 m in south

Blue and Oregon white oak; 
sometimes interior live oak

Prefers fertile, well-drained 
bottomland soils, streambeds, 
and lower foothills

Confused with Oregon white 
oak but acorns pointed with 
warty cups

(continued)



TABLE 12.1 (continued)

Characteristics Engelmann Oak California Black Oak Oregon White Oak Canyon Live Oak

Scientific name Quercus engelmannii Greene Quercus kelloggii Newb. Quercus garryana Dougl. Quercus chrysolepis Liebm.

Common names Engelmann, mesa Black, California black oak Garry oak, white oak, Oregon oak Canyon live oak, canyon oak, 
gold cup oak, live maul, maul 
oak, white live oak

Height 6-15 m 18-27 m 15-24 m 18-24 m

Mature Tree DBH 0.3-0.6 m 0.3-1.2 m. 0.6-1.0 m; largest over 1.5 m .3-1.2 m; largest over 1.5 m

Longevity 100-2(X) yrs. 100-200 yrs., occasionally 
up to 500 yrs.

100-200 yrs. Up to 300 yrs.

Sprouting Variable sprouter Excellent sprouter Excellent sprouter Variable sprouter

Acorn Matures first year Matures second year; 3.8 cm long; 
thin cup over half the nut

Matures first year; 2.5 cm long 
with shallow cup

3.8 cm long; thick, shallow cup

Foliage Considered deciduous but foliage 
may persist during winter; similar 
to blue-gray color of blue oak

Deciduous; 13 cm long; 5-7 lobed; 
spiny leaf tips; dark yellow-green 
above and pale yellow-green below

Deciduous; 10-15 cm- long; 
evenly and deeply lobed with 
rounded leaf tips; lustrous 
dark-green and shiny above 
and pale green below

Evergreen; 7.5 cm- long; persist 
3 or 4 seasons on tree; usually 
not lobed; leathery

Shade Tolerance Seedlings tolerant, mature 
trees intolerant

Intermediate tolerance as seedling 
and intolerant as tree matures

Intermediate tolerance as seedling 
and intolerant as tree matures

Tolerant of shade

Fire Tolerance Very tolerant of hot fires Very sensitive to cambium being 
killed in hot fires

Maintained in open stands by 
regular, low-intensity fires

Sensitive to hot fires

Elevation Under 1,200 m 60-1,800 m 150-900 m 90-1,500 m

Associates In pure stands and with 
coast live oak

Most common with tanoak, 
madrone, mixed conifer 
forest species;, also with 
coast live oak, interior live 
oak, and blue oak

Douglas-fir and mixed 
evergreen forests; Pacific 
madrone and tanoak

Found with mixed 
conifer, chaparral, and 
woodland species; tanoak, 
Douglas-fir, Pacific madrone, 
coast live oak

Sites Warm, dry fans and foothills More common on forest sites; found 
on moister hardwood rangelands; 
well-drained soils

Cool humid sites near coast 
to hot, dry sites inland

Most widely distributed oak on 
CA.; sheltered north slopes 
and steep canyons

Notes Very limited range in southern 
California makes protection a 
high priority

Protected by Forest Practice Act on 
timberlands; commercial properties 
for finished lumber

Protected by Forest Practice
Act on timberlands

Both a shrubby and tree form; 
very dense wood

note: Adapted from Pavlik et al. 1991 and Standiford 2001.



Coast live oak {Quercus agrifolia) Black oak {Quercus kelloggii) Oregon oak (Quercus garryana)

FIGURE 12.2 Geographic distribution of oak tree species.

occupies only 2.7% of the state (Bolsinger 1988). The 
woodland has a patchy distribution adjacent to most 
major lowland valleys with deep soils below 740 m eleva­
tion from Los Angeles County northward to Shasta Lake 
(Allen et al. 1991). The patches are embedded in a matrix 
of agricultural, urban, and suburban land, annual grass­

lands, riparian forests, and other oak woodland types 
(Knudson 1987). Conversion of valley oak woodlands to 
irrigated agricultural land has had the largest effect on the 
acreage decline of this type (Jensen, Tom, and Harte 
1990). Valley oak trees may occur up to 1,700 m as com­
ponents of other vegetation types (Griffin 1977).
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TABLE 12.2

Comparison of Commonly Used Classification Systems for Describing Oak Woodlands in California

Griffin 1977 Mayer and Laudenslayer 1988 Allen etal. 1991 Sawyer and Keeler-Wolf 1995

Foothill woodland Valley oak QULO Valley oak 6 subseries Valley oak
Valley oak phase

Foothill woodland Blue oak QUDO Blue oak 12 subseries Blue oak
Blue oak phase

Blue oak-foothill pine QUDO Blue oak Blue oak

Southern Oak woodland Coastal oak woodland QUAG Coast live oak Coast live oak
Coast live oak phase 15 subseries
N. slope phase

Mixed Oak Series
11 subseries

Mixed oak

Engelmann oak phase

Montane hardwood QUKE Black oak

Engelmann oak
Island oak

forest 13 subseries Black oak

Foothill woodland QUWI Interior live oak Interior live oak

Interior live oak phase 6 subseries

Northern Oak woodland Oregon white oak

Foothill-woodland transition 

Bald hills
Canyon live oak

Valley oak woodlands vary from open savannahs to 
closed-canopy forests. Dense stands occur along natural 
drainages with deep soils. Tree density decreases as one 
moves from lowlands to uplands. The understory shrub 
layer can be dense along drainages but very sparse in 
uplands (Ritter 1988). Understory grasses are mostly intro­
duced Mediterranean annuals. Mature valley oaks with well- 
developed crowns reach maximum heights of 35 m. Old 
trees have massive trunks and branches; basal area can reach 
17 m^/ha (Table 12.3).

Interior live oak and blue oak are common associates of 
valley oak communities throughout the foothills and Coast 
Ranges of California (Allen et al. 1991). In riparian forests, 
associates include California sycamore (Platanus racemosa), 
black walnut (Juglans hindsii), California boxelder (Acer 
negundo), Fremont cottonwood (Populus fremontii), tree wil­
lows (Salix spp.), and Oregon ash (Fraxinus latifolia). Cali­
fornia black oaks and pines often occur with valley oaks at 
higher elevations (Griffin 1977). In communities with coast 
live oak, mean stand basal area can reach >60 m^/ha.

Valley oaks are among the oldest and largest oaks in 
North America (Pavlik et al. 1991). Tree age can exceed 500 
years (Allen-Diaz et al. 1999). In many areas, there is little 
valley oak recruitment, due to both natural and human

causes (Bartolome et al. 1987; Griffin 1971; Griffin 1976). 
Mortality of oak saplings seems to be related to competition 
for moisture with grasses and forbs, wild and domestic ani­
mals feeding on acorns and seedlings, and flood control. 
Fire suppression has encouraged evergreen oak and pine 
invasion in upland valley oak sites. Valley oaks tolerate 
flooding (Harris et al. 1980), and young trees will sprout 
when damaged by fire (Griffin 1980). Suppression of fire 
and flooding has adversely affected the sustainability of val­
ley oak woodlands.

Blue Oak Woodland

Blue oak woodlands form a nearly continuous band along the 
Sierra Nevada-Cascade-Coast Range foothills of the Sacra­
mento and San Joaquin Valleys (Fig. 12.2; Griffin and Critch- 
field 1972), typically between 300 and 760 m in elevation in 
the north, rising to 1,500 m in the south. At lower elevations 
on gentle slopes, blue oak woodlands typically occur as large 
blocks with highly variable canopy cover. On steeper ground, 
blue oak woodlands occur in small patches within other veg­
etation such as annual grassland, chaparral, riparian forest, 
and other types of oak woodland. Blue oak woodlands occur 
on a wide range of soils; however, they are often shallow.
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TABLE 12.3

Mean Basal Area (m^/ha) of Predominant Overstory Trees in the Valley Oak Woodland

Dominant Tree Species

Arbutus Pinus Quercus Quercus Quercus
Subseries Community califomica sabiniana! agrifolia douglasii lobata

Lower Elevation Blue Oak-Valley Oak/Grass - - - 1 4
Coast Live Oak-Valley 
Oak/Poison Oak

21
■ .

10

Mixed Oak-Valley
Oak/Poison
Oak-Coffeeberry

5 4 25 6 : 19

Valley Oak-Coast
Live Oak/Grass

11 14

Upper Elevation Blue Oak-Valley
Oak-Coast Live Oak/Grass

■ ■ ^ — 5 11 14

Valley Oak/Grass — 17

TABLE 12.4 ' ’■'•■'I

Mean Basal Area (m^/ha) of Predominant Overstory Trees in the Blue Oak Woodland *

Dominant Tree Species

Pinus Quercus Quercus Quercus Quercus'
Subseries Community sabiniana agrifolia douglasii lobata wislizenii

Coast Range and Blue Oak/Narrowleaf 6 - 6 -
Sierra Nevada Goldenbush

Blue Oak/Wedgeleaf 
Ceanothus/Grass

4 — 5 3

Blue Oak-Interior
Live Oak/Grass

2 ~ 5 4

Blue Oak-Under story
Blue Oak/Grass

— ““ 11

Blue Oak/Grass - - 11

Coast Range Blue Oak-Coast
Live Oak/Grass

- 3 9

Blue Oak-Valley
Oak-Coast Live Oak/Grass

— 5 11 14

Blue Oak-Valley
Oak/Grass

7 4

rocky, infertile, and well drained. There is considerable cli­
matic variation, with annual precipitation ranging from 25 to 
150 cm, and averaging 52 cm (Barbour and Minnich 2000).

Blue oak woodlands are highly variable (Table 12.4), with 
blue oak comprising 80% to 100% of the trees present. The

rounded tree canopy, 7-20 m in height, is characterized by 
distinctive blue-green leaves. Foothill pine (Pinus sabiniana), 
California buckeye (Aesculus califomica), valley oak, interior 
live oak, canyon live oak, and California black oak are com­
mon associates (Allen et al. 1989; Ritter 1988a; Neal 1980).
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FIGURE 12.3 Blue oak woodlands are highly variable. Tree canopies 
are characterized by distinctive blue-green, deciduous leaves. Often 
there is little seedling recruitment, and annual grasses create most of 
the understory cover in open woodlands.

The overstory of blue oak woodland ranges from sparsely 
scattered trees on poor sites to nearly closed canopies on 
good quality sites. Blue oak basal area varies from association 
to association (Table 12.4), from as low as 5 m^/ha to as high 
as 11 m^/ha. Stand basal area for all tree species combined 
can be >28 m^/ha.

Annual grasses create most of understory cover in open 
woodlands. Common species include Bromus hordeaceus, 
Lolium multiflorum, Bromus diandrus, and Hordeum leporinum. 
Common forbs include Daucus pusillus, Geranium molle, 
Madia spp., and Trifolium spp. Characteristic shrub species 
include poison-oak (Toxicodendron diversilobum), California 
coffeeberry (Rhamnus californica), and several species of 
Ceanothus and Arctostaphylos (Allen-Diaz et al. 1991; Sawyer 
and Keeler-Wolf 1995).

Blue oaks are relatively slow-growing, long-lived trees 
(McDonald 1990) endemic to California (Allen-Diaz et al. 
1999). Most blue oak stands exist as groups of medium-to- 
large trees with few or no young oaks (Fig. 12.3), which may 
indicate a regeneration problem (Muick and Bartolome 
1987). There is concern that blue oak woodlands may be 
slowly changing into savannas and grasslands as trees die 
and are not replaced. Fire is an important environmental

factor (McClaran and Bartolome 1989), because young blue 
oaks can stump sprout readily, but older, decadent trees can­
not (McDonald 1990; McCreary et al. 1991, 2002). There­
fore, younger stands are more likely to regrow after fires.

Poor blue oak recruitment from acorns occurs for several 
reasons. Introduced annual grasses out-compete blue oak 
seedlings for soil moisture (Gordon et al. 1989). In addition, 
acorns and seedlings are eaten or damaged by insects, domes­
tic livestock, and wildlife (Griffin 1971). Blue oak also appears 
to be somewhat intolerant of shade and is unable to survive 
under dense overstory canopies (Muick 1997). Most recent 
work suggests that recruitment is not limited by reproduction 
(number of acorns), but by the establishment and survival of 
saplings. Various studies have shown that grazing by verte­
brates reduces growth and survival of blue oak (e.g., Borchert 
et al. 1989; Adams et al. 1992) and thus protection of 
seedlings is important for successful regeneration (Allen-Diaz 
and Bartolome 1992; Hall et al. 1992; Tecklin et al. 2002).

Blue oak trees have a significant effect on understory 
composition and productivity depending on density of oak 
species and annual precipitation. Where precipitation is 
>50 cm annually, the canopy suppresses understory bio­
mass throughout the growing season. The degree of sup­
pression depends on canopy density and site characteristics 
and is generally greater with evergreen species than with 
deciduous oak species (Allen-Diaz et al. 1999; Pitt and 
Heady 1978). In one study at UC's Hopland Research and 
Extension Center in the Coast Ranges of Mendocino 
County, grassland above-ground biomass averaged 2,300 
kg/ha in open grassland and 1,300 kg/ha under blue oak 
canopies (Bartolome and McClaran 1992; Murphy 1980).

On drier sites in the blue oak woodland, the opposite 
effect occurs. Grassland productivity under blue oak 
canopies can be twice that of open grassland (Holland 
1980). Other researchers have reported similar results, 
although once trees die, the level of productivity gradually 
declines to that of open grassland (Allen-Diaz et al. 1999).

Blue Oak-Foothill Pine Woodland

Blue oak-foothill pine woodlands are found on steeper, 
dryer slopes with shallower soils than blue oak woodlands. 
At lower elevations on gentle slopes, these two communities 
intermix with grasslands (Holmes 1990; Bartolome 1987). 
At higher elevations on steeper slopes, the communities are 
mixed with grasslands and shrublands. Riparian woodlands 
may bisect these mosaics along permanent and intermittent 
watercourses. Blue oak-foothill pine woodlands are found 
throughout the range of blue oak and form a nearly contin­
uous band along the Sierra Nevada-Cascade foothills of the 
Sacramento-San Joaquin Valley, except for a gap in Tulare 
and southern Fresno counties. The upper elevation limit 
ranges from 150 m in the north to 900 m in the south. This 
woodland type occurs on a variety of well-drained soils.

Foothill pine is taller and dominates the overstory, but is 
shorter-lived (at approximately 80 years) than blue oak
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TABLE 12.5

Mean Basal Area (m^/ha) of Predominant Overstory Trees in the Blue Oak-Foothill Pine Woodland

Dominant Tree Species

Subseries Community
Pinus

ponderosa
Pinus

sabiniana
Quercus
agrifolia

Quercus
douglasii

Quercus
lobata

Quercus
wislizenii

Coast Range and 
Sierra Nevada

Blue Oak-Foothill
Pine/Grass

- 6 - 8 - -

Blue Oak-Foothill
Pine/Wedgeleaf
Ceanothus-Mt.mahogany

4 6

Interior Live Oak-Blue
Oak- Foothill Pine

— 7 7 3 9

Coast Range Mixed Oak-Foothill
Pine/Grass

- 7 8 10 11

Sierra Nevada Blue Oak-Foothill
Pine/Whiteleaf
Manzanita/Grass

6 7 1

Mixed Oak-Interior
Live Oak-Foothill Pine

8 3 4 4

(150-250 years; Allen-Diaz and Holzman 1991). Blue oak is 
usually the more abundant of the two trees (Table 12.5, 
Verner 1988), but foothill pine contributes as much basal 
area as blue oak, averaging 4-7 m^/ha. In the Sierra Nevada 
foothills, interior live oak and California buckeye may be 
associated with foothill pine and blue oak. Interior live oak 
becomes more abundant on steeper slopes, shallower soils, 
and at higher elevations. Shrub associates include several 
ceanothus and manzanita species, poison-oak, and Califor­
nia redbud (Cercis occidentalis), and they are usually 
clumped in areas of full sunlight. Blue oak-foothill pine 
woodlands have a diverse mix of hardwoods, conifers, and 
shrubs, and widely variable overstories.

Foothill pine tends to grow faster than blue oak; thus it is 
important in the path of succession (McDonald 1990). His­
torically, fire was a frequent occurrence (McClaran and 
Bartolome 1989). Foothill pine and blue oak are both 
adapted to fire, with cones remaining on the pine for sev­
eral years, and vigorous sprouting in young oaks after fire 
(McCreary et al. 1991, 2002). Younger stands of oaks are 
more likely to replace themselves after fires, whereas 
foothill pine must depend oh regeneration from seed.

Coastal Oak Woodland

Coastal oak woodlands include woodland t5q)es with Engel- 
mann oak, coast live oak, or Oregon white oak as dominants, 
and occur along California's coastal foothills and valleys

(Holland 1988). Engelmann oak has a very limited range, 
occupying about 15,700 ha in southern California and Baja 
(Fig. 12.2). Elevations range from sea level to around 500 m 
(Allen et al. 1991). Coast live oak occupies habitats within 
100 km of the coast (Fig. 12.2), largely within the coast fog 
belt (Allen-Diaz et al. 1999). On steep slopes, coast live oak 
occurs as relatively small woodland patches in mosaics with 
annual grasslands, shrublands, and riparian habitats. Blue 
oak woodland and montane hardwoods are the more interior 
and higher elevation coastal oak woodlands; Oregon white 
oak woodland is to the north (Fig. 12.2), beginning in 
Sonoma county, and is described in the Montane Hardwood 
Forest section later. Coastal oak woodlands typically occur on 
moderately to well-drained soils that are moderately deep 
and have low to medium fertility. As with other oak wood­
lands, considerable climatic extremes exist.

Coastal oak woodlands are highly variable because of 
their latitudinal distribution (Fig. 12.2). Basal area of coast 
live oak ranges from about 5 m^/ha in middle-elevation xeric 
communities to as much as 60 m^/ha in coast live oak/grass 
communities (Table 12.6). In some coastal oak woodlands, 
three or more species of oaks occur (Allen et al. 1991).

Coast live oak occurs with valley oak, blue oak, and foothill 
pine on drier sites. Species associated with coast live oak on 
moister sites are Pacific madrone (Arbutus menziesii), Califor­
nia bay (Umbellularia califomica), tanoak (Lithocarpus densi- 
florus), and canyon live oak. In southern California, coast live 
oak is associated with interior live oak, valley oak, California
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