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10 million acres, or ten percent of the state (Bolsinger 1988:

Greenwood et al. 1993; Pacific Meridian Resources 1994). These
areas have an overstory tree canopy, predominantly in the oak genus
(Quercus spp.), and an understory of exotic annual grasses and forbs, and
occasional native perennial grasses {Griffin 1973; Bartclome 1987; Holmes
1990; and Allen et al. 1991).

Since Buropean settlement of California, oak woodlands have been man-
aged primarily for livestock production. These areas have taken on 2 new
impertance because of the recognition that they have the richest species
abundance of any habitat in the state, with over 300 vertebrate species,
5000 invertebrate species, and 2000 plant species found on oak woodlands
(Verner 1980; Barrett 1980; Garrison 1996). Oak woodlands lalso provide
water quantity and guality, outdoor recreation, and aesthetics, Over 80
percent is in private ownership (Greenwood et al. 1993). ‘

The five major oak species ocourring on oak woodiands include three
deciduous white oak species — blue oalk (Quercus douglasii), valley oak
{Quercus lobata), and Engelmann oak (Quercus engelmannii); and two

- evergreen oaks — coast live oak (Quercus agrifolia) and interior live cak
(Quercus wislizen).

California has one of the most rapidly growing human populations in the
world. The state’s population has prown from less than 100,000 people in
1850, to over 31 million people today (an average annual rate of growth of
3.4 percent) to a projected 63 million people in the next 50 years (Medvitz
and Sokolow 1995). This population growth is having an impact on nak

Califomia’s oak woodlands, also known as hardwood rangelands, cover
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woodiands. A survey of oak woodland owners
showed that the majority of all owners now
live less than 5 miles from a subdivision
(Huntsinger and Fortmann 1990; Huntsinger
1992}, These surveys also showed that approxi-
mately one-third of the properties changed
owners between 1985 and 1992, and 5 percent
were subdivided for residential development.
The urban interface with cak woodlands, once
confined to the major population centers of
the San Francisco Bay, Sacramento, and the
Los Angeles basin, now extends throeghout the
enfire state.

Oak woodland conservation strategies must
recognize the widespread extent of this broad
Labitat type, its role in the state’s economic

livelihood, and its important ecotogical values.

This paper assesses how urbanization affects
oak woodiand sustainability, which includes
maintaining;

« ecosystem processes at multiple scales;,

+ the existing diversity of biological organ-
isms;

+ cconomic viability over the long-term.

Each of these items will be discussed in some
detail below, as well as some of the conserva-
tion policies being implemented in the state.

Spatial and Temporal Aspects of
Sustainability ’
Landscape-Level Sustainability

Landscape factors affecting oak woodland
distribution include long-term climatic factors,
and more recently, human-caused events. Pol-
len analysis shows shifts in distribution of oak
stands along altitudinal gradients (Bymne et al.
1991). Over the past 40 years, California’s
oak woodlands have decreased by over one
million acres on a statewide scale (Bolsinger
1988) duc to human-induced factors. Major
losges from 1945 through 1973 were from
rangeland clearing for enhancement of forage
production, Major losses since 1973 were from
conversions to residential and industrial devel-
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opments. Regionally, sorme oak woodlands have
decreased due to urban expansion (Doak 1989),
firewood harvesting (Standiford et al. 1996),
range improvement {Bolsinger 1988), and con-
version to intensive agriculture (Mayer et al,
1983). Habitat fragmentation, increased con-
flicts between people with different value sys-
tems, predator problems, and soil and water
ercsion have resulted.

Stand Level Sustainability Considerations
From 1932 to 1992, blue ocak woodiand
canopy density and basal area increased under
typical livestock grazing, and fire exclusion
policies (Holzman 1993), This indicates that
many oak stands are stable to increasing over a
moderately long period, despite perceived natu-
ral regeneration problems (Muick and
Bartolome 1986; Bolsinger 1988; Swiecki and
Bernhardt 1993). However, more than 20% of
the study sites were converted to other land
uses, primarily residential subdivisions, during
this period (Holzman 1993). A similar stady of
changes in tree and total woody cover of foot-
hill vak woodlands from 1940 to 1988 found
these areas were relatively stable (Davis 1995).
Polien analysis studies document the dynam-
ics of hardwood rangeland composition over a
very long-ferm period and highlight the chang-
ing influence of human populaticns (Byme et
al, 1991). Oak woodlands were relatively stable
during the long period of use by Native Ameri-
cans. Following Buropean settlement, livestock
introduction, and clearing for intensive agri-
culture approximately 150 years ago, oak den-
sities declined. Exotic annuals first show up in
the pollen record at this same time, Since this
initial exploitation of the oak resource in this
early settlement period, oak cover has increased
dramatically. Current oak densities derived from
the pollen record are at their highest level, due
to fire exclusion policies of the last 50 years,

contd. on pg. 128
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