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Private landowners critical
to saving California

biodiversity

Thomas Scott 0

California has more than 2,000
kinds of unique plants and ani-
mals, making it the most biologi-
cally diverse region of the conti-
nental United States. Given the
predicted increase in human
population and the high cost of
habitat preservation, we can only
expect biological reserves to
maintain a small fraction of the
state’s biodiversity. Just as most
of our biodiversity is evenly scat-
tered across the state, we need a
conservation continuum to pre-
serve these species across the
wide range of present-day wild-
lands. Managing this continuum
will be a huge task that depends
on wildland stewardship by pri-
vate landowners. One program
designed to promote these goals
through research, integrated man-
agement, and public education is
the DANR Integrated Hardwood
Range Management Program.

Richard Standiford «

Nanette Pratini

wo-thirds of endangered species

listed by the federal government
occur primarily on state, local or pri-
vate land, according to a recently is-
sued 1994 U.S. General Accounting
Office (GAO) report. Similarly, the
majority of California’s federally listed
endangered species occur on private
lands, which constitute 95% of all
nonfederal lands in the state. Because
public sentiment has increasingly fa-
vored local control over federal regu-
lation, the role or local governments
and private landowners in conserving
biodiversity has become more critical
than ever.

Many of California’s species are con-
sidered threatened because they have a
limited distribution, often inhabiting
only one or two counties. Other species
are considered sensitive because they
are susceptible to damage from human
activities or require geographic link-
ages among habitats across large ar-
eas. In all three cases, we are unable to
provide sufficient habitat for these
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Left, if futurists are correct, the interface
between wildlands and urbanization will
continue to grow as California's economy
and infrastructure shift to clusters of
small cities and ranchette communities.
Above, many reserves cannot function be-
cause they are isolated and often dam-
aged by outside forces.

species in reserves because the land is
either unavailable or too expensive.

Furthermore, our rural landscape
has become a mosaic of different land
uses, varying from intensive agricul-
ture to more-or-less native ecosystems.
The majority of this habitat mosaic is
privately owned land; hence survival
of a large portion of California’s
biodiversity rests on the decisions and
actions of landowners.

Most “endangered” state

California has more endangered
species conflicts than any other state in
the nation. We have over 160 species
listed as endangered by the U.S. Fish
and Wildlife Service, with the poten-
tial to list hundreds more. As of Febru-
ary 1995, there were 1,103 candidate
species, 71 proposed species. In com-
parison, Texas, the state with the sec-
ond most listings in the continental
United States, has 72 endangered spe-
cies. In addition, California has 17 of
the 31 Habitat Conservation Plans
(HCP) filed for “take” of endangered
species nationwide. In an HCP, land-
owners agree to an overall plan to pro-
tect an endangered species and its
habitat in exchange for a permit to
convert or alter some portion of the
habitat in the planning area (consid-
ered a “take” under the act).

The reason we have so many
biodiversity conflicts in California is
that we have more endemic plants and



G.R. Ballmer

Diverse habitat are needed to preserve diverse species. Nelson's hairstreak (Mitoura
nelsoni) butterfly relies entirely on J. occidentalis and incense cedar as larval hosts.

animals than any other area of North
America. Endemic species are those
that are found nowhere else and Cali-
fornia has roughly as many unique
plants and animals as the rest of the 48
contiguous states put together. More
than 65 vertebrates, 1,500 plants and
thousands of invertebrates are en-
demic to the state.

California’s high number of en-
demic species is the result of geology
and climate, both of which are more
complex and variable here than any-
where else in the United States. For ex-
ample, the precipitation gradient from
mountain to desert can range from 2 to
45 inches in less than 10 miles. Such
conditions have subjected California’s
plants and animals to strong evolu-
tionary forces, producing and main-
taining new varieties of plants and
animals at a rate that is seldom
matched in other parts of the conti-
nent. Second, a number of the state’s
plant and animal species have also
shown a profound ability to differenti-

“ate. We have over 110 species of buck-

wheat (Eriogonum) in California, for in-
stance, with 85 differentiated varieties
that may become species in the future.
Third, there are a number of Cali-
fornia species that have been able to
persist due to the equitable, maritime
climates of coastal areas. Southern Ari-
zona, which rivals California’s mix of
biomes but lacks its equitable climate
(characterized by even temperatures

and precipitation), has about one-fifth
the number of endemic species found
in Southern California and about 60
endangered species.

Like many parts of the West, Cali-
fornia maintained much of its
biodiversity well into the 20th century.
Steep topography prevented the
wholesale conversion of natural habi-
tats seen in midwestern, southern, and
eastern states. California agriculture
had to deal with summer drought,
steep slopes and thin soils; as a result,
much of the state was left relatively
untouched. Similarly, the impact of
wildland grazing in many of the state’s
rare habitats was restricted by steep ter-
rain, limited water and poor forage.

Beginning in the 1920s, however,
water projects finally allowed people
to develop habitats that had remained
virtually unchanged since Spanish
colonization in the late 1700s. Today,
California’s biodiversity occurs and
must be must be managed in thou-
sands of pockets of unique habitat that
are often unremarkable in their species
numbers or scenic beauty. This pattern
of scattered pockets has become the
crux of our endangered species di-
lemma: a small change of land use is
more likely to harm a rare species in
California wildlands than in any other
state. Even a small change in land use
can harm a rare species or disrupt the
physical and biological processes that
maintain pockets of endemism.

Nation’s richest
insect diversity
in California

Greg Ballmer

The broad diversity of local conditions
that permit California growers to pro-
duce the broadest range of agricultural
products anywhere in the United
States also yield the nation’s richest di-
versity of insects. While no one has
added up the number of known insect
species in California and new species
are still being discovered, one conser-
vative estimate is that there are about
27,000 insect species in California. That
is roughly 30% of the estimated total for
all of North America north of Mexico.

California is often likened to a bio-
logical island isolated by the Pacific
Ocean on the west and by the deserts
on the east. High mountain ranges fur-
ther inhibit animal and plant dispersal
into and out of the state. California’s
complex topography and its climatic
gradient — which ranges from the
cool, moist north coast to hot, dry
southern desert — have subdivided the
state into a number of biotic provinces.
Each of these provinces has a fauna
comprising some widespread species
and many of more limited distribution.

Additionally, over geologic time,
the state’s climate has oscillated be-
tween subtropical and glacial ex-
tremes, causing repeated redistribu-
tions of organisms as they tracked the
changing climate zones. Some insect
populations adapted to the new condi-
tions, while others became extinct or
survived in isolated refugia. As a re-
sult, California contains a multitude of
insects adapted to narrowly defined
local conditions and isolated by geo-
graphic and ecological barriers.

Insect diversity is also closely tied
to that of plants because about half of
all insect species feed on plants. More-
over, many insects depend entirely on
just one or a few plant species. Her-
bivorous insects are often further spe-
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cialized to feed primarily on one or a
few plant tissues: leaves, stems,
trunks, roots, flowers, seeds, or fluids.
In addition to external feeders, there
are leaf miners, borers, sap suckers,
and gallmakers. A plant may be a host
to many different insects in as many
different ways.

The link between insect and plant
diversity is perhaps best exemplified
by bees, which are intimately associ-
ated with the evolution and diversifi-
cation of flowering plants. California
has over 1,600 native bee species,
twice as many as occur east of the Mis-
sissippi River and nearly half of the to-
tal (3,500) for North America north of
Mexico. About half of California’s bee
species gather pollen from only one or
a few related plant species. The im-
ported European honeybee, which is
used to pollinate 47 of California’s ag-
ricultural crops (worth $1.5 billion a
year), adversely affects native species
by competing for their floral resources.
Ironically, the impending invasion of
the Africanized honeybee may lead to
diminished use of honeybees and in-
creased use of native pollinators. In-
creased public fear of honeybees and
the possibility of Africanized bees
“taking over” a commercial hive may
lead to greater restrictions of pollina-
tion services.

Scores of other exotic insects have
also made themselves at home in Cali-
fornia, often to the detriment of farm-
ers, homeowners, and California’s na-
tive insect fauna and flora. The alien
invaders affect native species directly
through competition and indirectly
through the increased use of pesticides
for their control. Such nonnative in-
sects as the codling moth, silverleaf
whitefly, and Mediterranean fruit fly
can cause serious economic losses, en-
tailing use of broad-spectrum pesti-
cides for their control. Pesticide use
may upset otherwise balanced natural
communities by eliminating beneficial
predators that normally control poten-
tial pests. These “secondary” pests can
reach damaging levels and so can re-
quire further pesticide use.

There are approximately as many
predatory insects as there are herbivo-
rous species. These include mantids
and other generalists and a great many
host-specific parasitoid flies and

wasps. However, the host specializa-
tion, which makes native parasitoids
effective regulators of native prey, ren-
ders them less effective regulators of
exotic pests. Scale insects, mealy bugs,
whiteflies and many other exotic pests
are controlled effectively by their im-
ported natural enemies. The enlight-
ened practice of Integrated Pest Man-
agement seeks to conserve beneficial
predators and parasitoids while mini-
mizing pesticide use. Hedgerows,
roadside and ditchbank vegetation,
and riparian corridors can provide res-
ervoirs of beneficial insect diversity to
recolonize agricultural fields following
pesticide use or other disturbances.

The natural fertility of California’s
soils owes much to a third class of in-
vertebrates, the soil-building recyclers.
A large contingent of woodboring
beetles, termites and scavengers is re-
sponsible for breaking down the or-
ganic matter in dead wood, fallen
leaves, animal wastes and carcasses.
This organic matter is further broken
down by fungi and microbes into the
basic nutrients utilized by plants. The
recyclers do not fare well under pre-
vailing agricultural practices, which
entail frequent soil disturbance (plow-
ing, discing) and minimal return of
raw organic matter to the soil. Nor can
the relatively slow action of the soil-
building recyclers keep pace with
modern agricultural crop production,
which often relies on fire to reduce
crop residues and fertilizer supple-
ments to make up for nutrient loss.
Fire may not directly kill soil-dwelling
recyclers, but it removes nutrients they
need. The chief factors that inhibit re-
cyclers are land disturbance, monocul-
tural production practices — as op-
posed to a mixed plant community —
and frequent changes in the type of
plants grown. Because recyclers tend
to be less mobile (they often lack
wings) than herbivorous and preda-
tory organisms, they are less able to
become reestablished following distur-
bance. Minimal tillage practices, leav-
ing land fallow for a season, and rota-
tional use of perennial crops such as
alfalfa for an extended period can ben-
efit recyclers.

G.R. Ballmer is Staff Research Associate,
Department of Entomology, UC Riverside.
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Reserves in California

Can we maintain ecosystem and
evolutionary processes in our biologi-
cal reserves? Reserves are the linch-
pins of conservation in California.
However, with so many unique habi-
tats and species, we lack the financial
and intellectual resources to even lo-
cate and select the habitats we should
preserve, much less to purchase and
manage them.

Despite 50 years of urban planning,
we have not succeeded in separating
sensitive natural areas from suburbs
and land development (fig. 1). It has
become painfully obvious that many
reserves cannot function because they
are isolated and often damaged by
outside forces. If futurists are correct,
the interface between wildlands and
urbanization will continue to grow as
California’s economy and infrastruc-
ture shift to clusters of small cities and
ranchette communities such as Grass
Valley in the Sierra foothills and Jamul
in San Diego County. As the state’s
population doubles to 63 million by
2040, it will take significant energy
and resources to protect reserves from
the damages of exotic species, recre-
ation seekers, non-point-source pollu-
tion, and 8-year-olds with BB guns.

The conservation continuum

Nearly all current models of reserve
design include a surrounding buffer
zone of low-intensity use by humans
as well as habitat linkage among re-
serves (Dyer and Holland 1991). How-
ever, low-intensity buffer zones and
linkages are virtually impossible to
create in California’s fragmented wild-
lands. This is exemplified in figure 1,
which shows San Diego County wild-
lands fragmented by urban, suburban
and ranchette development.

In San Diego County and else-
where, urbanization has moved un-
evenly into wildlands, creating vast
amounts of edge. In San Diego County
alone, the edge between wildland and
urban areas extends more than 1,400
miles. The same is true for urbanized
areas such as Orange County (fig. 2)
and San Francisco Bay. The size and
quality of wildlands left after land de-
velopment varies from large tracts of
pre-European (nearly native) habitat
to small, disturbed patches embedded



in commercial zones or housing. These
privately owned habitats vary in size
and intensity of use, so we must match
conservation needs with the points on
the continuum where we can be most
effective.

In rural areas, the practice of divid-
ing wildlands into small parcels (such
as two, five or 10 acres) means that
there can be hundreds of different
landowners in a given area with an
equally diverse set of land manage-
ment goals. Residential enclaves often
develop into “stealth cities” with no
municipal infrastructure to deal with
their urban problems. The combina-
tion of highly subdivided wildlands
and the lack of community organiza-
tion makes it difficult to locate and
fund rural reserves. Voluntary actions
of private landowners may be the only
means of protecting habitats that ex-
tend across many property boundaries.

It would be best to protect large
tracts of wildland, however, the frag-
mented nature of our remaining habi-
tats demands that we develop volun-
tary methods of conserving species on
lands put to other purposes. The only
way to link habitat patches is to pro-
mote conservation activities on pri-
vately owned lands. Without rejecting
the concept of reserves, we must work
at many different points of the land-
use continuum to maintain the maxi-
mum number of component habitats,
processes and species. We need to cre-
ate a conservation continuum using
private land stewardship, conservation
easements and open space to maintain
the state’s biological resources.

Private lands conservation

Habitats on private land represent a
vast area that seldom falls under regu-
latory action or consideration for re-
serve acquisition. Current controver-
sies over private land rights have
shown that a nonregulatory approach
may be more successful in conserving
these habitats. Furthermore, conserva-
tion goals are often site specific, which
requires agencies to work with a par-
ticular landowner whose property en-
compasses a rare species or wildlife
corridor between two reserves. A ben-
eficial decision by the landowner can
maintain the habitat while a negative
decision may lead to species extirpa-

Urban, commercial
and suburban

Undeveloped
Agriculture and parks
Water

Interstate Highways

Scale: 1:15,000

tion (death of all individuals in a re-
gion) or even extinction.

Voluntary conservation on private
lands can succeed if protecting bio-
logically valuable resources is made
more attractive than other options
available to landowners. Conservation
of private land can provide landown-
ers with: (1) monetary benefits such as
tax relief for donating lands or ease-
ments, (2) amenities such as the plea-
sure of living next to an aesthetic
habitat and (3) the satisfaction of pro-
tecting community resources.

Techniques that provide landown-
ers with monetary benefit in return for
habitat protection are becoming com-
mon in California. Although habitat
conservation does benefit landowners
(e.g., protection of watershed, water
quality and recreational value), the
benefits are indirect and diffuse com-
pared to the definable costs. This mar-
ket failure has led to landowner com-
pensation programs. For example, in
exchange for a tax credit or other ben-
efit (such as payment for an ease-
ment), a landowner may restrict devel-
opment of some portion of his or her
property. Ownership of the property
remains unchanged, but land manage-

Fig. 1. Wildland fragmentation in western
San Diego County, 1990. Many habitat
fragments are completely surrounded by
developed areas.

Fig. 2. Pattern of habitat fragmentation in
southern Orange County. Gray areas rep-
resent wildlands interspersed with urban
development (white).

ment in the deeded easement is passed
to a second party. Many state parks
create buffer zones with conservation
easements on surrounding properties.
County governments and a number of
land-trust organizations are willing to
accept these deeded easements.
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With or without financial incen-
tives, conservation will ultimately de-
pend on the land stewardship of pri-
vate citizens, whether they are
building birdhouses or setting aside
wildlife corridors. Landowner educa-
tion programs may be the best way to
promote private lands conservation.
For example, UC studies have shown
that a property with woodlands can be
anywhere from 20% to 50% more valu-
able than similar parcel without trees.

A wave of new ruralists has moved
to wildlands for amenities such as
open space, proximity of wildlife,
nature-oriented recreation and scenic
views. One of the great ironies of rural
development, however, is that people
who move into wildlands seeking
such amenities make these lands incre-
mentally more urban. Although new
landowners may be very concerned
about maintaining amenity values,
they often have neither the experience
nor the expertise to manage the sensitive
biological resources on their properties.

The situation is further complicated
if agencies or private individuals make
inappropriate applications of laws in-
tended to protect wildlife. In some
cases, this has provided a rationaliza-
tion for landowner destruction of pre-
cious biological resources. Both actions
detract from community values and
society’s need to match civic responsi-
bilities with the maintenance of per-
sonal rights.

The most effective way to help pri-
vate landowners manage their land
has proven to be the extension of
university-based research through lo-
cal outreach. Creating landowner part-
nerships with conservation agencies
has emerged as the best system of cre-
ating monetary value for conservation
actions. If we can establish biodiver-
sity protection through land steward-
ship, we can maintain a large propor-
tion of the state’s plants and animals
outside of reserves. If we fail, then no
reserve will be large enough to make
up for the loss.

Managing biodiversity locally

Although land management deci-
sions have always been made by
county governments, wildlife manage-
ment decisions have always been
made by state and federal agencies.

Actions such as the formation of
California’s Natural Community Con-
servation Program (a voluntary pro-
gram in which landowners receive de-
velopment rights in exchange for
preserving habitat) suggest a trend to-
ward local control of wildlife with
state and federal oversight. Local con-
trol translates into a critical need to
develop local information networks to
track biological resources. This means
building regional expertise that in-
cludes databases of biological re-
sources, and making these data and
expertise available to private land-
owners, decision makers, and other
stakeholders. Until recently, most data
sources were centralized in Sacra-
mento; however, the creation of the
California Environmental Resources
Evaluation System (CERES) in 1994
has helped local groups to develop re-
gional databases, effectively dispers-
ing the information sources through-
out the state.

Biodiversity and DANR

The UC Division of Agriculture and
Natural Resources (DANR) is uniquely
situated to address biodiversity issues
on private lands. The division has
strong research programs on bio-
diversity and can use Cooperative
Extension’s (CE) existing outreach
programs with private landowners
and local governments. Several excel-
lent examples of DANR’s efforts al-
ready exist around the state (see
sidebar, p. 55 ). Now our expertise is
needed to develop local information
networks, to maintain a research base,
and to monitor conservation efforts.
Equally important, we need to main-
tain the University’s position as a
nonregulatory, public trust institution
that provides information on Cali-
fornia’s biodiversity. To resolve con-
servation conflicts, stakeholders need
objective information to clarify
biodiversity issues. They also need
new management practices that blend
biodiversity protection with economic
enterprises.

UC’s Division of Agriculture and
Natural Resources is uniquely posi-
tioned to use its clientele base, county
offices, and local credibility to help
build these systems. For example, in
the San Joaquin Valley, Kern County
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farm advisor Ralph Phillips is devel-
oping a landowner-based system of
rare plant information which will pro-
vide data for regional decisions about
species protection.

Reliable information created within
a public trust institution, such as the
Division, can provide the foundation
for policy making by Californians at
the local, regional and state levels.

Integrated programs

Hardwood rangelands encompass
most of the habitats between urban ar-
eas and commercial timberlands, and
are some of the most important wild-
life habitats in the state. More than
80% of the state’s hardwood range-
lands are privately owned and while
livestock grazing is the dominant land
use, rural and suburban housing de-
velopment are increasing rapidly.
Over a million acres of hardwood
rangeland were cut or converted to
other land uses between 1940 and
1980. Public concern that oaks, the
most common tree species in hard-
wood rangelands, and their habitats
were declining through neglect led the
DANR to initiate the Integrated Hard-
wood Range Management Program
(IHRMP) in 1986. Policy makers, envi-
ronmentalists, and landowner groups
all saw that an integrated approach to
hardwood issues would resolve more
conflicts than the traditional system of
individual programs, such as those in
ranching, silviculture, endangered
species and urban planning.

This partnership included the Cali-
fornia Department of Forestry and Fire
Protection (CDF) and Department of
Fish and Game (CDFG), as well as the
California Cattleman’s Association
and the California Native Plant Soci-
ety. The California State Board of For-
estry, with the authority to regulate
hardwood loss, opted to support the
IHRMP and stakeholders as a
nonregulatory solution to hardwood
conservation issues.

One of the IHRMP's first actions
was to address the regeneration and
maintenance of oak woodlands in
California. Scientists including Men-
docino County forest advisor Peter
Passof, UC Berkeley forestry specialist
Richard Standiford and UC Berkeley

continued on page 57



UCR’s Biological Resources Information Unit. . .

Local conservation planning backed by

Riverside County is the site of some of
the most expensive environmental
conflicts nationwide, containing many
rare and endangered species and a
high rate of urban expansion. To help
avoid these conflicts, a coalition of citi-
zens, county officials and scientists
sought to formalize the county’s access
to University of California expertise by
creating the Biological Resources In-
formation Unit (BRIU) in 1992.

This unique partnership that is de-
veloping between county government
and UC is a geographic information
system that shows the locations of
more than 400 of Riverside County’s
sensitive species and habitats. The
BRIU information is collected

UC expertise

Nanette Pratini

A development proposal submitted
to the County will be forwarded to the
BRIU, which will return a report of
any sensitive species expected to be in
the area along with other pertinent in-
formation such as the season of occur-
rence for each species. If the developer
decides to proceed, the county may re-
quire him or her to hire a biological
consultant for on-site surveys. Infor-
mation from the surveys will be re-
viewed by the BRIU biologist for com-
pleteness and accuracy and then
entered into the database. This step in
the process serves two important func-
tions: the database will be updated
continually, and the County will get

from a variety of sources in-
cluding environmental review
documents, museum records l

Landowner submits
development proposal

to County

and UC researchers. Similar re-
gional databases, such as the
California Natural Diversity
Data Base, are neither as com-
plete nor as local in scale.

The BRIU is intended to be
an early part of the County
Planning Department’s environ-
mental review process (see

i

County sends location
of site to BRIU

an outside “check” on the quality of
biological information in the reports.
In the case of questionable data, the
County will have the option of re-
questing a full review from the Tech-
nical Advisory Committee to the BRIU
(a panel of UC and non-UC biologists).
Proponents of the BRIU have been
careful to enlist cooperation and input
from a wide array of organizations
and agencies (including government
agencies, environmental groups, local
developers and city representatives).
Support for the project has been wide-
spread, as the benefits are several:
* Developers will be alerted to poten-
tial natural resource issues early in
the review process, avoiding
11th-hour conflicts with envi-
ronmental interests.
e The BRIU will allow bio-
logical consultants to focus on
data collection, interpretation
and mitigation plans (rather

BRIU prepares report of
known and expected sensitive

elements within vicinity of
(5-day turnaround)

than researching past observa-
tions) and more than likely
will validate their results.

County determines
whether or not biological
survey is needed

e

flowchart), but has many other
applications as well. For ex-
ample, the database could also

Landowner hires
consultant to perform

4

survey

* The environmental review
process will be enhanced be-
cause better-quality biological
assessments will lead to
better-informed decisions.
Regional conservation plan-

be available to other land man-
agement agencies through coop-
erative agreements. The BRIU is
part of UCR’s Urban and Envi-
ronmental Outreach Program,
with funding provided by
UCR'’s College of Natural and
Agricultural Sciences, the Inte-
grated Hardwood Range Man-
agement Program, and Renew-
able Resources Education Act
funds. After start-up, the BRIU
will be self-supporting through user
fees and grants.

Consultant sends survey
to landowner, County and
BRIU simul!anec_u_:_s_l_y_ B

) s accuracy and notifies

County provides BRIU with
documentation of project
outcome: mitigation and

monitoring reports, results of
further surveys, etc.

I

BRIU updates
> datat with
new information

Flowchart for proposed incorporation of
the Biological Resources Information Unit
(BRIU) into Riverside County's environ-
mental review process.

BRIU reviews survey for

County if deficiencies are
_found

ning will also benefit from ac-
cess to the database.
¢ The County Planning De-
partment will gain access to
high-quality data and inter-
pretation of the information
by the BRIU biologist and
other UC personnel.

The BRIU recently received
a grant to create a similar da-
tabase for San Bernardino
County.
For more information: (909) 787-2302 or
787-3419 or pratini@citrus.ucr.edu

CALIFORNIA AGRICULTURE, NOVEMBER-DECEMBER 1995 55



Jack Kelly Clark

Habitat fragments are more susceptible to harmful outside influences
including the invasion of exotic plant species such as this starthistle.

Habitat fragmentation: the sum of the
pieces is less than the whole

Most of us envision two Californias:
one where we live and work, and an-
other where the wild things roam free.
This distinction enables us to live and
build as we please as if there were a
vast realm of untapped potential just
over the next hill. But while we con-
jure dreams of separate and distant
wildlands, the reality is that our pat-
tern of land development has re-
arranged wild California into mosaic
of wildlife habitat and human uses.
The pieces of this mosaic range from
urban outposts surrounded by wild-
land to remnant patches of habitat em-
bedded in suburbs. This fragmentation
of habitat represents one of the biggest
threats to the state’s biodiversity, not
only because it challenges the survival
of many species, but because its slow
pace and insidious effects usually es-
cape our attention.

The ability of these fragmented
habitats to maintain their plant and
animals species depends on the size of
remnant patches, the distance between
patches, and the amount of edge they
share with human land uses. The
small size of many habitat fragments
limits the types of species living there.
For example, small fragments may not
provide enough food for species such
as golden eagles that require large ar-
eas, and may not support enough
songbirds to maintain population vi-
ability. The loss of one species can al-
ter the composition and numbers of
other species.

Tom Scott G  Nanette Pratini

Habitat fragmentation also creates
barriers to species movement. Most
California species have dispersal
mechanisms that link populations
across natural landscapes: entire
populations may migrate by season
(such as deer in the Sierra Nevada), ju-
venile animals often move away from
their birth places, and seeds are dis-
persed by wind or birds. These bio-
logical processes represent gene flow,
adaptations to seasonal environments,
and ways of finding mates or new
habitats. Populations that become iso-
lated by habitat fragmentation are
more susceptible to disasters and epi-
demics, and may die out locally when
immigration is no longer possible.

Moreover, because fragmentation
increases the amount of edge between
human and wildlife habitats, frag-
ments are more susceptible to harmful
outside influences. These edge effects
include invasions of exotic plant spe-
cies, point and non-point source pollu-
tion, refuse dumping, noise, lights at
night, killing by exotic predators, and
unregulated recreational use of frag-
ments. The smaller the fragment, the
greater the effects of these outside dis-
turbances. Smaller fragments tend to
have lower numbers of sensitive spe-
cies (those that decline with human
disturbance) and fragments that are
less than five acres are often too small
for maintaining undisturbed habitats.

In many ways, the fragmentation of
California’s wildlands has become a
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multibillion-dollar manipulation of
natural selection and species adjust-
ments. (In the late 1980s, the value of
single-family detached housing con-
struction exceeded $17 billion annu-
ally). Although land conversion pro-
cesses have little in common with
natural events, each species will at-
tempt to compensate for habitat alter-
ations by changing its behavior. Some
species, such as scrub jays or northern
mockingbirds, exploit fragmented
landscapes and increase their num-
bers. Other species, such as the long-
eared kit fox, have been unable to ad-
just to altered conditions and have
gone extinct. Most species fall some-
where between the extremes. To in-
crease the chances of their survival, we
need to understand the mechanisms
and the extent of species compensa-
tion for human actions. We are in a
footrace with habitat fragmentation as
we try to discover enough about spe-
cies’ natural history, genetics, and pat-
terns of adaptation to keep
California’s wildlife from moving
across the threshold of extinction.

T. Scott is Extension Natural Resource
and Wildlife Specialist, N. Pratini is Staff
Research Associate, Integrated Hardwood
Range Management Program, Depart-
ment of Environmental Science Policy and
Management, UC Berkeley. Both are lo-
cated at the UC Riverside campus.



continued from page 54

professor of range ecology James
Bartolome identified the extent of the
oak regeneration problem and the fac-
tors contributing to this lack of new
trees. Their work showed that rather
than being a statewide problem, lack
of regeneration occurred in individual
species under particular conditions
such as low precipitation and altered
vegetation. At the same time, a num-
ber of other scientists were investigat-
ing oak restoration techniques. Begin-
ning in 1989, the combined results of
these two groups were then extended
to landowners through county agents
and other educational groups such as
the California Oaks Foundation.

UC Berkeley’s Standiford and then-
Mendocino County director Pete
Passof showed that firewood cutting
was only marginally profitable for
most ranch owners. Several other eco-
nomic enterprises — hunting clubs,
equestrian trails or private camp-
grounds — provided equivalent eco-
nomic returns while maintaining
owner options and biodiversity on
ranchlands. Annual monitoring of fire-
wood harvesting trends by CDF sug-
gests a downward trend in both acre-
age and volume harvested since the
inception of the IHRMP.

Issues of habitat conversion and
fragmentation have become a primary
concern in the IHRMP. Program re-
search in Southern California and else-
where has shown suburban growth to
be the primary cause of hardwood
loss. This has led to the creation of the
IHRMP publication, A planner’s guide
for oak woodlands. This manual offers
land-use planners a compilation of in-
formation designed to support wood-
land management in urbanizing areas.

One of the strongest aspects of the
IHRMP has been increased public
knowledge about woodlands. The ef-
fectiveness of educational programs
was monitored by comparing hard-
wood rangeland owners’ attitudes and
management practices in 1992 to those
in 1985. Oaks are now valued more for
wildlife habitat, soil conservation,
property values, and browse and mast
(acorn production). The number of
large-parcel owners (more than 500
acres) who cut living trees for forage
enhancement declined from 58% to
38%; the number selling firewood de-

Over a million acres of hardwood range-
land were cut or converted to other land
uses between 1940 and 1980. Since educa-
tional programs have begun, hardwood
rangeland owners value oaks more for
wildlife habitat, soil conservation, prop-
erty values, and browse and acorn pro-
duction.

creased from 40% to 23%; and the
number who improved wildlife habi-
tat increased from 56% to 64%. In ad-
dition, landowners who received ad-
vice from CE or other public advisory
services were more likely to carry out
oak-promoting practices such as pro-
tecting sprouts.

Where do we go from here?

Public policy discussions of
biodiversity on private lands often
mire in arguments over conflicting
data. Interest groups array biological
facts to support their positions, often
with widely divergent conclusions.
The data are not subjected to peer re-
view and often fail to meet standards
of scientific credibility. As a result, the
public has lost confidence in environ-
mental data, regardless of the source.
Advocates in public policy arenas sug-
gest that scientists can’t be trusted be-
cause we are governed more by indi-
vidual bias than collective wisdom.

Information is the currency of the
university. The credibility of Division
scientists depends on reestablishing
public trust in the development of
research-based information. Given
that any interpretation of data may re-
flect a bias, DANR can provide the
neutral forum for peer review and dis-

cussion among people with opposing
viewpoints. UC scientists are in a posi-
tion to supply research that has met
the standards of scientific credibility,
and to provide clear interpretations of
data to all stakeholders in biodiversity
conflicts.

T. Scott is Area Natural Resources
Specialist, IHRMP, UC Riverside;

R. Standiford is Program Manager,
IHRMP, and Forest Specialist, UC
Berkeley, and N. Pratini is Staff Research
Associate, IHRMP, UC Riverside.
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