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Foreword

From its rocky shores to fruitful Central Valley to snow-capped Sierra, California is rich in
environmental diversity. Similarly, California’s wildlife is as diverse as it is abundant.

The people of our great state have long been leaders in restoring and preserving wildlife
and have fought hard to maintain clean water, clean air, and suitable habitats for all species.

I commend the Department of Fish and Game and its partners in producing California
Wildlife: Conservation Challenges. Identifying and addressing the complex issues of resource
conservation and responsible use ensures that California’s vital resources will be sustained for

this generation and the next.

Mike Chrisman

California Secretary for Resources



Preface

California is both the most populous and the most biologically diverse state in the
nation. We enjoy more intricate landscapes, varieties of waters, and intriguing species
than can be found anywhere in the country. We also experience environmental stress-
ors and resource conservation challenges that are unparalleled. With rapid population
growth and its accompanying developmental pressures, the demands on our state’s
natural resources are greater than ever.

The diversity of California’s resources and the complexities of sustaining them em-
phasize the need for a collaborative approach to conservation, and the state wildlife
action plan, California Wildlife: Conservation Challenges, is a tool for this purpose. The
plan was developed in consultation with wildlife professionals, stakeholders, and the
public, and specifically focuses on stressors affecting wildlife and the additional actions
needed to maintain wildlife diversity and abundance in the future. It offers a straight-
forward discussion of the difficult issues we face in every region of California, both by
describing the effects of a stressor or group of stressors on ecosystems, and considering
the actions necessary to mitigate these impacts.

The Department of Fish and Game is responsible for managing the state’s wildlife
resources for their ecological value and enjoyment by the public. Federal, state and local
agencies, nongovernmental organizations, private landowners, and numerous other
stakeholders also engage in hundreds of conservation efforts throughout the state. I am
pleased and encouraged that many of the issues identified in this plan are already being
considered and addressed effectively through innovative adaptive management plans and
restoration projects. We will continue to encourage the involvement of and collaboration
with wildlife professionals, stakeholders, and the public in developing and implementing
the necessary conservation strategies recommended in the plan.

A healthy, sustained environment is necessary for all species. Just as we all have a
stake in the vitality of California’s resources, we all have a responsibility to ensure they
are protected and conserved now and into the future. Actively managing public and
private lands to mitigate the impacts of human activities on native habitats; maintain

wildlife corridors and habitat connectivity; safeguard surface and groundwater quality;



impede the establishment of invasive species; and employ beneficial fire management
practices requires engagement by every Californian.

Working together to implement the recommendations of California Wildlife: Conservation
Challenges, Californians can ensure that the wildlife diversity we enjoy today will be here for

our children and grandchildren to appreciate and enjoy into the future.

L. Ryan Broddrick, Director
California Department of Fish and Game
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Executive Summary

n 2000, Congress enacted the State Wildlife Grants Program to support state programs
Ithat broadly benefit wildlife and habitats but particularly “species of greatest conser-
vation need.” As a requirement for receiving funding under this program, state wildlife
agencies were to have submitted a Wildlife Action Plan (comprehensive wildlife conserva-
tion strategy) to the U.S. Fish and Wildlife Service in 2005. The California Department of
Fish and Game (Fish and Game), working in partnership with the Wildlife Health Center,
University of California, Davis, directed the development of this report, California Wildlife:
Conservation Challenges, the state’s Wildlife Action Plan, and associated Web publications.

California Wildlife: Conservation Challenges is directed at answering three primary

questions:

» What are the species and habitats of greatest conservation need?
» What are the major stressors affecting California’s native wildlife and habitats?

» What are the actions needed to restore and conserve California’s wildlife, thereby reducing the
likelihood that more species will approach the condition of threatened or endangered?

California’s Natural Diversity

California is the wildlife state. Its diverse topography and climate have given rise to

a remarkable diversity of habitats and a correspondingly diverse array of both plant and

Xix



California Wildlife: Conservation Challenges

animal species. California has more species than any other state in the United States and also
has the greatest number of endemic species—species that occur nowhere else in the world
(CDFG 2003). Wildlife provides significant economic benefits to the state through recreation,
tourism, and commercial harvest. Many of the places where wildlife thrives are often the
same as those valued for recreation and other human activities. By learning what threatens
the state’s wildlife and the steps that can be taken to reduce those threats, California’s resi-
dents have the opportunity to become more active stewards of this precious resource, ensur-

ing that the Golden State remains the wildlife state for generations to come.

Species at Risk

One of the elements of developing a wildlife action plan is to identify and compile in-
formation on species of wildlife, including low and declining populations, that are indica-
tive of the diversity and health of the state’s wildlife. Fish and Game has chosen to use the
Special Animals List, which it maintains and updates within the California Natural Diversity
Database (CNDDB). This list is also referred to as the list of “species at risk” or “special status
species,” and it includes vertebrates and invertebrates. The special status species are diverse,
and they inhabit the varied ecosystems across the state. Many of the special status species
have been identified as species of special concern* due to their low or declining numbers.

Included in the associated Web publication of this report is the Wildlife Species Matrix
consisting of all wildlife taxa (species and subspecies) on the California Department of Fish
and Game’s Special Animals List. This special status species list includes 140 birds,

127 mammals, 102 fishes, 43 reptiles, 40 amphibians, and 365 invertebrates. Of these,
13 birds, 69 mammals, 19 reptiles, 22 amphibians, 46 fish, and 312 invertebrates are endemic

to the state; these taxa are indicated in the matrix with an asterisk.

Threats to Wildlife Diversity in California

The regional chapters describe the problems and threats that may adversely affect wildlife
and their habitats (see map facing page 1 for regional divisions). These threats are termed
“stressors.” In each region of the state, there are multiple stressors to wildlife and habitats,
operating alone and in combination. A number of these stressors are common to the entire
state or to several different regions. The scope and effects of the most widespread stressors
are briefly described on the facing page. More in-depth discussion of these stressors and their
roles in each region can be found in the regional chapters.

*  Terms in boldface are defined in the glossary.
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Executive Summary —~~~~——~

Major Wildlife Stressors Identified by Region

Mojave Desert

Multiple uses conflicting with wildlife
on public lands
Growth and development

Groundwater overdrafting and loss of
riparian habitat

Inappropriate off-road vehicle use
Excessive livestock grazing
Excessive burro and horse grazing
Invasive plants

Military land management conflicts
Mining operations

Colorado Desert

Water management conflicts and
water transfer impacts

Inappropriate off-road vehicle use

Loss and degradation of dune habitats

- Disruption of sand transport processes
- Invasive plant species

- Inappropriate off-road vehicle use
Growth and development

Invasive species

South Coast

Growth and development

Water management conflicts

and degradation of aquatic ecosystems
Invasive species

Altered fire regimes

Recreational pressures

Central Coast

Growth and development

Intensive agriculture

Excessive livestock grazing

Water management conflicts

and degradation of aquatic ecosystems
Recreational pressures

Invasive species

North Coast-Klamath

Water management conflicts
Instream gravel mining

Forest management conflicts
Altered fire regimes

Agriculture and urban development
Excessive livestock grazing

Invasive species

Modoc Plateau

Excessive livestock grazing
Excessive feral horse grazing
Altered fire regimes

Western juniper expansion
Invasive plants

Forest management conflicts

Water management conflicts
and degradation of aquatic ecosystems

Sierra Nevada and Cascades

Stressors affecting upland habitats

Growth and land development
Forest management conflicts
Altered fire regimes

Excessive livestock grazing
Invasive plants

Recreational pressures

Climate change

Stressors affecting aquatic and
riparian habitats

Water diversions and dams

Watershed fragmentation and fish barriers
Hydropower project operations

Excessive livestock grazing

Water diversion from the Owens Valley
Introduced non-native fish

Central Valley and Bay-Delta

Growth and development (including urban,
residential, and agricultural)

Water management conflicts
and reduced water for wildlife

Water pollution
Invasive species
Climate change

Marine Region

Overfishing

Degradation of marine habitat
Invasive species

Pollution

Human disturbance

xXxi



California Wildlife: Conservation Challenges

Growth and development, water management conflicts, invasive species, and climate
change each have major consequences for species, ecosystems, and habitats in every region of
the state.

A number of other stressors also recur in multiple regions. Excessive livestock grazing,
either in sensitive habitats or grazing of too many animals or for too long a grazing
period, significantly affects wildlife habitats in the Mojave Desert, Central Coast, North
Coast-Klamath, Modoc Plateau, and Sierra Nevada and Cascades regions. Forest manage-
ment conflicts represent a major stressor in the North Coast-Klamath, Modoc Plateau, and
Sierra Nevada and Cascades regions. Altered fire regimes were identified as major stressors
in the South Coast, North Coast-Klamath, Modoc Plateau, and Sierra Nevada and Cascades
regions. Pollution and urban or agricultural runoff were identified as major stressors in the
South Coast, Central Coast, Central Valley and Bay-Delta, and Marine regions. Recreational
pressures and human disturbance are issues in the Mojave Desert, Colorado Desert, South
Coast, Central Coast, Sierra Nevada and Cascades, and Marine regions.

The stressors that affect wildlife, and the conservation actions needed to address them and
restore and conserve ecosystems and wildlife populations, were analyzed in each region of the
state. While some stressors are significant in only a few regions, others are pervasive across the
state. Similarly, some conservation actions are important for a few regions, while other conser-
vation actions are needed throughout the state or are more appropriately implemented through

a statewide program. This chapter describes recommended statewide conservation actions.

Recommended Statewide Conservation Actions

Conservation actions were considered for each region, based on the stressors and circum-
stances in each. Statewide conservation actions are those actions that are important across
most or all regions. The following are recommended statewide conservation actions:

a. The state should develop policies and incentives to facilitate better integration of wildlife
conservation considerations into local and regional planning and land-use decision-making.

b. Permitting agencies, county planners, and land management agencies should work
to ensure that infrastructure development projects are designed and sited to avoid harmful
effects on sensitive species and habitats.

c. The state should develop policies and incentives to better integrate wildlife conservation
into state and regional transportation planning. Wildlife considerations need to be incorpo-

rated early in the transportation planning process.
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Executive Summary —~~~~——~

d. State and federal agencies should work with cities and counties to secure sensitive habi-
tats and key habitat linkages.

e. State and local agencies should allocate sufficient water for ecosystem uses and wildlife
needs when planning for and meeting regional water supply needs.

t. Federal, state, and local agencies should provide greater resources and coordinate efforts
to control existing occurrences of invasive species and to prevent new introductions.

g. Federal, state, and local agencies and nongovernmental conservation organizations,
working with private landowners and public land managers, should expand efforts to restore
and conserve riparian communities.

h. Federal, state, and local agencies and nongovernmental organizations, working with
private landowners, should expand efforts to implement agricultural and rangeland manage-
ment practices that are compatible with wildlife and habitat conservation.

i. In their conservation planning and ecosystem restoration work, state and federal wild-
life agencies and land managers should consider the most current projections regarding the
effects of global warming.

j- Both state and federal governments should give greater priority to wildlife and natural
resources conservation education.

k. The state should strengthen its capacity to implement conservation actions and to assist
local agencies and landowners with planning and implementation of wildlife and habitat

restoration and conservation efforts.

Recommended Region-Specific Conservation Actions

Implementing the statewide conservation actions and the region-specific conserva-
tion actions is necessary to restore and conserve ecosystems and wildlife populations. For
fuller discussion of recommended region-specific conservation actions, see Section 4 in

each of the regional chapters.

Mojave Desert Region

a. Improve stewardship on federally managed lands to protect wildlife diversity.
b. Stabilize groundwater levels and recharge depleted sub-basins of the Mojave River

Basin, restoring groundwater to levels that support riparian habitat.
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California Wildlife: Conservation Challenges

c. Stabilize groundwater levels and secure wet habitats in the Amargosa River Basin. This
action will help protect the endangered Amargosa vole and the Amargosa pupfish, among
other species.

d. Provide maximum federal and state protection for remaining riparian, spring, seep, and
wetland habitats, and restore degraded riparian, spring, seep, and wetland areas.

e. The Bureau of Land Management should improve, and, upon approval, implement the
West Mojave Plan with conservation measures to address all special status species and to
maintain wildlife diversity.

f. Reduce off-road vehicle damage to wildlife habitats.

g. Federal, state, and local agencies should provide greater resources and coordinate efforts to
eradicate or control existing occurrences of invasive species and to prevent new introductions.

h. Fully implement the recovery plans for the Mojave tui chub, Amargosa vole, and Inyo
California towhee.

i. Fish and Game, BLM, and the three military bases that support the Mohave ground
squirrel should develop a collaborative conservation and recovery strategy for the Mohave

ground squirrel so that federal listing is not necessary.

Colorado Desert Region

a. Federal, state, and local agencies, along with nongovernmental conservation organiza-
tions, should work together to reach agreement upon and fund a restoration plan for the
Salton Sea.

b. Federal and state wildlife agencies should work to ensure that environmental impacts
resulting from water transfers (both those permitted under the Quantification Settlement
Agreement [QSA] and any future transfers) are mitigated and that the related habitat conser-
vation plans are fully implemented.

c. Federal and state wildlife agencies, water management agencies, and nongovernmental
conservation organizations should develop and invest in restoration and protection efforts for
the Salton Sea, the Colorado River delta, and other regional wildlife habitats.

d. Wildlife agency staft developing the Imperial Valley Habitat Conservation Plan,
working with Imperial County planners and nongovernmental conservation organizations,

should identify and protect critical avian habitats in southern Imperial County.
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e. The Bureau of Land Management, working with state and federal wildlife agencies and
nongovernmental conservation organizations, should protect and restore biologically signifi-
cant habitats in the Algodones Dunes.

f. State and federal agencies and nongovernmental partners should collaborate to develop
a comprehensive Southern California Outdoor Recreation Program (for the South Coast and
Colorado Desert regions) to provide recreational opportunities and access that do not conflict
with wildlife habitat needs. Areas for intensive recreational access and off-road vehicle use
should be developed on the least-sensitive public lands in order to direct pressures away from
sensitive habitats.

g. Federal, state, and local agencies and nongovernmental conservation organizations
should work to protect and restore biologically significant habitats in the Coachella Valley.

h. Nongovernmental conservation organizations should continue to work to protect
important wildlife habitat areas.

i. Permitting agencies, county and local planners, and land management agencies should
work to ensure that infrastructure development projects are designed and sited to avoid
harmful effects on sensitive species and habitats.

j. Federal, state, and local agencies should work with nongovernmental organizations to
provide greater resources to eradicate or control and to limit introductions of invasive species

in the region.

South Coast Region

a. Wildlife agencies and local governments should work to improve the development and
implementation of regional Natural Community Conservation Plans (NCCPs), which is the
primary process to conserve habitat and species in the region’s rapidly urbanizing areas.

b. Wildlife agencies should establish regional goals for species and habitat protection
and work with city, county, and state agency land-use planning processes to accomplish
those goals.

c. Federal, state, local agencies, and private conservancies should safeguard and build
upon Camp Pendleton’s contribution to the regional network of conservation lands. Similarly,
protect habitats on lands adjacent to the Marine Corps Air Station Miramar.

d. To address regional habitat fragmentation, federal, state, and local agencies, along with
nongovernmental conservation organizations, should support the protection of the priority

wildlands linkages identified by the South Coast Missing Linkages project.
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e. Federal, state, and local agencies, along with nongovernmental conservation organi-
zations, should protect and restore the best remaining examples of coastal wetlands that
provide important wildlife habitat.

f. Public agencies and nongovernmental conservation organizations should invest in
efforts to protect and restore the best remaining regional examples of ecologically intact
river systems.

g. Federal, state, and local agencies should provide greater resources and coordinate
efforts to eradicate or control existing occurrences of invasive species and to prevent new
introductions.

h. Federal, state, and local public agencies should sufficiently protect sensitive species and
important wildlife habitats on their lands and should be adequately funded and stafted to do so.

i. Federal and state agencies and nongovernmental partners should collaborate to institute
appropriate fire management policies and practices to restore the ecological integrity of the
region’s ecosystems while minimizing loss of property and life.

j. The state should coordinate the development of a model ordinance and building codes
for new or expanding communities in fire-adapted landscapes to make those communities
more fire compatible and reduce the state’s liability for fire suppression.

k. State and federal wildlife agencies, the U.S. Forest Service, state and county parks, BLM,
and nongovernmental partners should collaborate to develop a comprehensive Southern
California Outdoor Recreation Program to provide recreational opportunities and access that

do not conflict with wildlife habitat needs.

Central Coast Region

a. Wildlife agencies should establish regional goals for species and habitat protection
and work with city, county, and state agency land-use planning processes to accomplish
those goals.

b. Federal, state, and local agencies, along with nongovernmental organizations, should
work with private landowners and land managers to implement agricultural and rangeland
management practices that are compatible with wildlife and habitat conservation.

c. Federal, state, and local agencies, along with nongovernmental organizations, should
work with private landowners to both continue and develop programs that help keep grazing-

land uses profitable.
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d. Federal, state, and local agencies, along with nongovernmental conservation organiza-
tions, should work to protect large, relatively unfragmented habitat areas, wildlife corridors,
and underprotected ecological community types.

e. Federal, state, and local public agencies should sufficiently protect sensitive species and
important wildlife habitats on their lands.

f. Federal, state, and local agencies should work to restore fish passage in aquatic systems
important for anadromous and wide-ranging fish populations.

g. State and local agencies should allocate sufficient water for ecosystem uses when plan-
ning for and meeting regional water supply needs. Providing adequate water for wildlife and
instream uses is particularly important in systems that support sensitive species or important
habitat areas.

h. State and federal agencies should work to protect and restore biologically significant
regional river systems.

i. Federal, state, and local agencies should provide greater resources and coordinate efforts

to control existing occurrences of invasive species and prevent new introductions.

North Coast-Klamath Region

a. For regional river systems where insufficient or altered flow regimes limit populations
of salmon, steelhead, and other sensitive aquatic species, federal and state agencies and other
stakeholders should work to increase instream flows and to replicate natural seasonal flow
regimes.

b. Federal, state, and local agencies and private landowners should work to restore fish
passage in aquatic systems important for anadromous and wide-ranging fish populations.

c. Through the Federal Energy Regulatory Commission (FERC) relicensing process, the
state should pursue changes in operations of hydropower projects to provide more water for
aquatic species and ecosystems and require that flows be managed to approximate natural
flow regime.

d. Fish and Game should continue fisheries restoration and watershed assessment efforts.

e. Fish and Game should work to complete and implement recovery strategies and plans
for listed species and develop and implement statewide or regionwide recovery plans to
benefit multiple species.

f. Where historical or active gravel mining has had substantial effects on river systems that

are important for sensitive aquatic species, federal, state, and local agencies should continue
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monitoring and restoration efforts to minimize the negative effects of mining. Active mining
operations should employ the most ecologically sensitive practices possible.

g. Public forest lands should be managed to maintain healthy ecosystems and wildlife
diversity. State and federal forest and wildlife managers should work cooperatively to develop
a vision for future forest conditions.

h. On public lands, post-fire and post-harvest treatments and forest management should
be designed to achieve the principles listed in Action g, above.

i. Federal and state agencies should work to understand the natural fire regimes of differ-
ent ecosystems and how the ecological role of wildfire can be replicated with prescribed fire
and other forest management practices.

j. State and federal forest and wildlife managers should work cooperatively with private
landowners and timber companies to develop timber-harvest cumulative-impact standards
for watersheds in the North Coast-Klamath Region to protect ecosystem health and wildlife
habitat.

k. State and federal agencies should work with private forestry operators and landown-
ers to implement forest management practices that are compatible with wildlife and habitat
conservation.

1. The state should coordinate the development of a model ordinance and building codes
for new or expanding communities in fire-adapted landscapes to make those communities
more fire compatible and reduce the state’s liability for fire suppression.

m. Federal, state, and local agencies and nongovernmental organizations should work
with regional landowners to develop and implement agricultural and rangeland management
practices that are compatible with wildlife and habitat conservation.

n. Federal, state, and local agencies should provide greater resources and coordinate efforts to
eradicate or control existing occurrences of invasive species and to prevent new introductions.

o. Federal, state, and local agencies, nongovernmental conservation organizations, and
private landowners should protect and restore underprotected and sensitive habitat types

such as riparian forests and coastal dunes.

Modoc Plateau Region

a. Federal land management agencies should more effectively manage forest, shrub, aspen,

meadow, and riparian habitat to enhance ecosystems and conditions for wildlife.
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b. Federal land management agencies should implement modifications to grazing manage-
ment on public lands that are conducive to recovery of key habitats for restoring and conserv-
ing wildlife.

c. The Bureau of Land Management should update the Resource Management Plans
(RMPs) to include provisions to restore and conserve wildlife diversity.

d. Feral horse numbers should be maintained at levels that meet the constraints imposed
by law, and funds should be provided for BLM and the Forest Service to meet the standards
in place for the protection of meadows and riparian areas.

e. The Cooperative Sagebrush Steppe Restoration Initiative and the National Resource
Conservation Service (NRCS) should design juniper-removal projects to benefit wildlife
diversity and ecosystem health.

f. Public forest lands should be managed to maintain healthy ecosystems and wildlife
diversity, including thinning to restore diverse habitats and reduce the risk of catastrophic
wildfire. State and federal forest managers and wildlife agencies should work cooperatively to
develop a vision for the future forest condition.

g. Regarding forest management conservation actions, see Conservation Actions d, e, f,
and g in Chapter 13, Sierra Nevada and Cascades Region.

h. Land management and wildlife agencies and conservation nongovernmental organiza-

tions should develop an aquatic multispecies conservation plan for the Pit River watershed.

Sierra Nevada and Cascades Region

a. The state should provide scientific and planning assistance and financial incentives to
local governments to develop and implement regional multispecies conservation plans for all
of the rapidly developing areas of the Sierra Nevada and Cascades.

b. The Sierra Nevada Conservancy should develop a program, closely coordinated with
federal, state, and local wildlife conservation planning efforts, that prioritizes areas for acqui-
sition and easements based on the needs of wildlife.

c. In areas where substantial development is projected, the state and federal land man-
agement and wildlife agencies should identify and protect from development those critical
wildlife migration or dispersal corridors that cross ownership boundaries and county
jurisdictions.

d. Public forest lands should be managed to maintain healthy ecosystems and wildlife

diversity, including thinning to restore diverse habitats and reduce the risk of catastrophic
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wildfire. State and federal forest managers and wildlife agencies should work cooperatively to
develop a vision for the future forest condition.

e. On public lands, post-fire and post-harvest treatments and forest management should be
designed to achieve the principles listed in Action d.

t. State and federal forest managers and state and federal wildlife managers should coop-
eratively develop timber-harvest cumulative-impact standards for each watershed or group of
adjacent watersheds of the Sierra, Cascades, and Modoc regions to protect aquatic ecosystems
and conserve wildlife habitat.

g. The California Resources Agency should coordinate the development of a model
ordinance and building codes for new or expanding communities in fire-adapted landscapes
to make those communities more fire compatible and reduce the state’s liability for fire
suppression.

h. Federal, state, and local agencies and fire-safe councils should work cooperatively to
expand the use of prescribed fire and natural-burn programs.

i. State and federal wildlife agencies and federal land managers should jointly develop
and implement grazing strategies for the Sierra Nevada and Cascades Region to reduce or
eliminate livestock grazing on sensitive habitats to restore the condition of meadow, riparian,
aspen, and aquatic habitats.

j. Federal, state, and local agencies should provide greater resources and coordinate efforts to
eradicate or control existing occurrences of invasive species and to prevent new introductions.

k. In their conservation planning and ecosystem restoration work, state and federal wild-
life agencies and land managers should consider the most current projections regarding the
effects of global warming.

1. Fish and Game should be allocated the resources to monitor and enforce the distribution
of sensitive fish and other aquatic species populations and to engage effectively in water-rights
decision processes, water diversion issues, land-management planning, and conservation
planning actions to restore and enhance aquatic systems.

m. Through the Federal Energy Regulatory Commission relicensing process, the state
should pursue changes in operations of hydropower projects that will provide more water for
wildlife, mandate that water flows be managed as close to natural flow regimes as possible,
and ensure that the new license agreements provide the best possible conditions for ecosys-

tems and wildlife.
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n. The state, Inyo County, and the city of Los Angeles should fully implement the Lower
Owens River Project (LORP), restoring riparian and aquatic habitat along 62 miles of the
lower Owens River.

o. The city of Los Angeles should reach long-term agreement with Inyo County and the
state to use shallow flooding to control dust on the Owens Lake lakebed.

p. Fish and Game should establish trout-free sub-basins and lakes across the high Sierra
and Cascades to restore amphibians and other native species while concurrently improving
trout fisheries in other lakes.

q. Fish and Game and the U.S. Fish and Wildlife Service should seek an agreement with
the Los Angeles Department of Water and Power (LADWP) to establish Owens pupfish and
Owens tui chub in springs and creeks of the Owens Valley on LADWP lands as part of a

strategy to recover these two endangered fish and ensure their long-term survival.

Central Valley and Bay-Delta Region

a. The California Resources Agency, Fish and Game, the U.S. Fish and Wildlife Service,
public land managing agencies, and local governments need to develop multicounty regional
habitat conservation and restoration plans.

b. While numerous private landowners are leaders in conservation, Fish and Game, the
U.S. Fish and Wildlife Service, the USDA Natural Resources Conservation Service, and local
resource conservation districts need to improve conservation and restoration on private lands
by assisting private landowners.

c. Public land managers need to continue improving wildlife habitat for a variety of species
on public lands.

d. Public agencies and private organizations need to work with the San Francisco Bay Joint
Venture to protect and restore tidal habitats and baylands in San Francisco Bay.

e. Public agencies and private organizations need to collaboratively protect and restore
habitat connectivity along major rivers in the Central Valley.

t. Public agencies and private organizations need to collaboratively protect and restore
upland linkages among protected areas in the San Joaquin Valley.

g. Public agencies and private organizations need to collaboratively protect and restore
lowland linkages in San Francisco Bay.

h. Public agencies and private organizations need to collaboratively protect upland linkag-

es and reduce the risk of habitat isolation in the eastern and northern San Francisco Bay area.
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i. Water management agencies need to secure dependable and adequate amounts and
quality of water for wildlife.

j. Water management agencies need to reestablish and maintain more natural river flows,
flooding patterns, water temperatures, and salinity conditions to support wildlife species and
habitats.

k. Water management agencies need to restore gravel supply in sediment-starved rivers
downstream of reservoirs to maintain functional riverine habitats.

1. Public agencies and private organizations should protect, restore, and improve water-
dependent habitats (including wetland, riparian, and estuarine) throughout the region.
Design of these actions should factor in the likely effects of accelerated climate change.

m. Water management agencies, state and federal wildlife agencies, and other public agen-
cies and private organizations need to collaboratively improve fish passage by removing or
modifying barriers to upstream habitat.

n. To support healthy aquatic ecosystems, public agencies and private organizations, in
collaboration with the California Bay-Delta Authority, need to improve and maintain water
quality in the major river systems of this region.

o. Regional water quality boards, in collaboration with other public agencies and private
organizations, need to improve and maintain water quality in streams and tidal waters of San
Francisco Bay.

p. Fish and Game should expand funding and coordinate efforts to prevent the establish-
ment of invasive species and to reduce the damage caused by established invasive species.

q. State and federal agencies should expand law enforcement funding and staffing and
coordinate efforts to enforce regulations to prevent the degradation of rivers and streams and

to detect, prevent and take actions to protect water quality.

Marine Region

a. The state should fully implement the Marine Life Management Act to ensure that
marine fisheries and the marine ecosystem are managed sustainably.

b. The state should move forward in implementing the Marine Life Protection Act by
establishing a network of marine protected areas.

c. The state should secure Tidelands Revenues for implementation of the California Ocean
Protection Act.

d. The state should increase efforts to restore coastal watersheds.
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e. The state should adopt a “no net loss” policy for critical marine habitat.

f. The federal and state resource agencies should expand efforts to eradicate introduced
predators from all seabird colonies.

g. The state should systematically review and monitor the distribution and abundance of
nonharvested marine fish and invertebrates.

h. Federal and state resource agencies and institutions should foster and facilitate inter-

state collaborative research on marine species whose ranges cross jurisdictional boundaries.

Monitoring and Adaptive Management

Natural communities, ecosystems, species population dynamics, and the effects of stress-
ors on the environment are inherently complex. Wildlife and resource managers often are
called upon to implement conservation strategies or actions based upon limited scientific
information and despite considerable uncertainties. Adaptive management is a key element
of implementing effective conservation programs. Adaptive management combines data from
monitoring species and natural systems with new information from management and tar-
geted studies to continually assess the effectiveness of, and adjust and improve, conservation
actions.

Some conservation actions recommended in this Wildlife Action Plan may be assessed
adequately simply by monitoring a few environmental variables. At the other extreme, a re-
gional multispecies conservation effort requires a major long-term comprehensive monitoring
program. Chapter 5 summarizes current monitoring programs and addresses the steps and
considerations needed to design a monitoring program in an adaptive management context.
Chapter 5 also provides a process for establishing the monitoring program for each recom-

mended conservation action.

Strengthening California’s Conservation Capabilities

California needs to strengthen its wildlife resource assessment and conservation planning
capabilities. The state also needs to dedicate greater and more reliable funding for wildlife

conservation. These three conservation elements are addressed in Chapter 6.
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Development of the Wildlife Action Plan

Project staff conducted regional reviews, organized scoping meetings and workshops,
gathered digital data sets and prepared GIS maps, compiled information regarding over 800
species at risk and prepared associated range maps, and surveyed wildlife research and moni-
toring efforts throughout the state. Based on this work, the project staff prepared this report
and its affiliated Web publications (available on the Web at http://www.dfg.ca.gov/habitats/
wdp/index.html).
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Introduction

n 2000, Congress enacted the State Wildlife Grants Program to support state

I programs that broadly benefit wildlife and habitats but particularly “species of
greatest conservation need.” As a requirement for receiving funding under this program,
state wildlife agencies submitted a Wildlife Action Plan (a comprehensive wildlife con-
servation strategy) to the U.S. Fish and Wildlife Service no later than October 2005. The
California Department of Fish and Game (Fish and Game), working in partnership with the
Plan development team at the University of California, Davis, directed the development of
this report, California Wildlife: Conservation Challenges (the comprehensive wildlife conser-
vation strategy) and associated Web publications.

California Wildlife: Conservation Challenges is directed at answering three primary questions:

» What are the species and habitats of greatest conservation need?
» What are the major stressors affecting California’s native wildlife and habitats?

» What are the actions needed to restore and conserve California’s wildlife, thereby reducing the
likelihood that more species will approach the condition of threatened or endangered?

Fish and Game’s Public Trust Responsibility for California Wildlife

Fish and Game has public trust responsibility and jurisdiction over the conservation,
protection, and management of fish, wildlife, native plants, and habitat necessary for

biologically sustainable populations of those species. That includes the authority to designate
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and manage threatened or endangered native animals and to establish game refuges,
ecological reserves, and other natural areas.

As the state’s trustee agency for fish and wildlife resources, the department is responsible
for providing biological expertise to review and comment upon environmental documents
and impacts arising from development and other project activities as they are considered
under the California Environmental Quality Act (Fish and Game Code 1802). (“A trustee
agency is a state agency having jurisdiction by law over natural resources that may be
affected by a project and that are held in trust for the people of the state of California.)

Fish and Game responsibilities also include:

» Conducting wildlife resource assessments, wildlife and habitat research and monitoring,

conservation planning, and wildlife management.

« Serving as lead agency for the development of Natural Community Conservation Plans.

« Collecting scientific data, conducting analyses, and developing regulations to provide hunting
and fishing opportunities for the public, activities required by statute, providing considerable
public benefit and contributing substantially to the state’s economy.

« Serving as the principal public contact for wildlife issues in all counties and communities.
« Educating the public on wildlife conservation and wildlife public safety issues.

« Providing technical advisers for species and habitat conservation planning efforts and evaluating
lands considered for acquisition for benefit of wildlife resources.

o Advising local governments, various commissions, and working groups regarding biological,
technical, and conservation issues.

« Serving as the lead agency charged with resolving livestock depredation problems and other
wildlife conflicts, an increasing challenge due to growth and development in rural communities
and natural areas and expansion of agricultural activities.

o Participating in the development of strategies to manage wildlife disease and responding to
potential outbreaks of disease (adenovirus, duck viral enteritis, botulism, chronic wasting
disease, etc.).

Audience

Conserving wildlife in California requires the efforts of law enforcement, biologists,
land managers, research scientists, water resource experts, city and county planners, land-
owners, developers, educators, policy-makers, and many others. Generally, this report is
written with this broad audience in mind. However, certain portions of this report may be
more useful for certain audiences than others. In particular, the Wildlife Species Matrix,
which is described in Chapter 2 (and available on the Web at http://www.dfg.ca.gov/habi-
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tats/wdp/matrix_search.asp), was prepared more specifically for biologists and conserva-
tion planners. Much of this report is a discussion of biological or ecological information
and issues. An effort was made to present issues concisely using common terminology for
a general audience. Where technical terms or concepts are used, they are defined or they

are in bold face and may be found in the Glossary.

Tone

A significant portion of this report discusses how problems, threats, or stressors negatively
affect wildlife species and habitats. This is inherently a negative topic. There are hundreds of
positive examples of private organizations, landowners, and public agencies working to solve
problems affecting wildlife and to restore degraded habitats. But this report is specifically
focused on stressors affecting wildlife and what additional actions are needed to maintain
wildlife diversity in the future. The issues are presented in a straightforward style, describing
effects of a stressor or group of stressors on habitats, ecosystems, or species. For example, the
report is direct about how growth and development are replacing and fragmenting wildlife
habitats. The directness of the report should not be interpreted as a lack of appreciation for
the legitimacy and benefits of activities and projects that also affect wildlife. Residential and
commercial development, agricultural operations, diversions of state waters, and recreational
activities are all necessary and important. However, the report does recommend changes in
human activities, such as improving conservation planning, to reduce the impact of develop-

ment on important habitats.

Regional, Habitat, and Multispecies Approach

The California Wildlife Action Plan approaches conservation issues and needs from a
regional landscape, habitat, and ecosystem level, rather than taking a species-by-species
approach. This is consistent with current conservation biology science and recommenda-
tions of conservation practitioners. For example, in California, since the early 1990s, federal,
state, and local agencies have collaborated to develop Natural Community Conservation
Plans (NCCPs) that protect habitat areas important to numerous species within a region.
(See further discussion of NCCPs in Chapter 6.) In 2000, California enacted amendments to
the NCCP statutes, reconfirming the state’s endorsement of broad regional-scale approaches
to wildlife conservation. Nongovernmental conservation organizations, such as The Nature

Conservancy, are encouraging broad approaches to conservation, developing projects that
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benefit not just individual species but the full complement of species that make up ecological
communities.

In the sections on species at risk in the regional chapters, two or three species at risk are
discussed to illustrate how stressors or threats affect species and to highlight conservation
challenges and opportunities. These species discussions are not intended to imply that con-
servation should have a single-species approach, although recovery of some species requires

very species-specific actions.

Defining Regions for the California Wildlife Strategy

From the deserts to high mountains to the coast, California is geographically extensive,
with great diversity of climate, topography, and ecology. State and federal wildlife and
land-management agencies have divided the state into practical management jurisdictions
based roughly on distribution of biological resources but also on the necessity of creating
manageable areas. California’s Biodiversity Council has designated regions based on these
agency management jurisdictions combined with ecological features of the landscape. The
Plan development team took an approach similar to that of the Biodiversity Council, with

some adjustments.

Regarding Plants and Plant Communities

California Wildlife: Conservation Challenges is focused on wildlife (vertebrates and in-
vertebrates) and the habitats and ecosystems that sustain them. Obviously, plants and plant
communities are integral components of habitats and ecosystems. However, it is beyond the
scope of this report to review individual plants or plant communities. But as components of
habitats, plants are discussed indirectly throughout the report. Plants or plant communities
are integral to topics about stressors such as invasive plants and as affected habitats that are
important for maintaining wildlife diversity. Habitat descriptions include mention of impor-

tant dominant or characteristic plants.

Identifying Major Stressors and Conservation Actions

The major regional stressors were identified through regional stakeholder workshops,
Fish and Game scoping meetings, consultations with 20 to 30 resource experts in each
region, and through review of major conservation planning documents. There was very little

disagreement among those participating regarding the major stressors affecting wildlife. A
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few stressors that may be considered major are not addressed in this report. If the stressor
is not within the jurisdiction of or likely to be affected by the work of wildlife- and natural
resources management agencies or organizations, this report may not have addressed it. For
example, air pollution is certainly a stressor affecting soils in the Mojave Desert and forest
ecosystems in the Sierra Nevada, but solutions to air pollution will most likely be motivated
by human health considerations in urban areas rather than any management consideration
regarding wildlife resources. Thus, this report does not highlight air pollution as a stressor.
The conservation actions to address the effects of the major stressors were developed
through the sets of workshops, scoping meetings, expert consultations, and document
reviews noted above. Several conservation issues particularly important for maintaining
wildlife diversity were prominent statewide. For these topics, the Plan development team
organized seven day-long conservation-action workshops. The results of the conservation
action workshops can be found at http://www.dfg.ca.gov/habitats/wdp. Development of the
conservation actions also received input from the Fish and Game Statewide Review Team and

from 45 outside expert reviewers.

Coordinating Implementation of Conservation Actions and
Updating California Wildlife: Conservation Challenges

The Director of the Department of Fish and Game will establish a Conservation Strategy
Special Project Team to coordinate, facilitate, and monitor the implementation of conser-
vation actions recommended in this plan. The Special Project Team will work with other
agencies, nongovernmental organizations, local governments, and landowner interests to
encourage partnerships for conservation and to improve planning and project coordination.
The Special Project Team will also monitor and evaluate progress of the conservation actions
and prepare a biennial progress report on their implementation. In addition, Fish and Game
will continue to routinely update information regarding special status species. Additional
work relevant to the Plan and implementation updates will be made available on the Web
at http://www.dfg.ca.gov/habitats/wdp. It is the goal of Fish and Game to assess the status
of stressors and update conservation actions appropriately and amend California Wildlife:

Conservation Challenges every five to 10 years.
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Overview of the Report

Part I discusses statewide issues. Chapter 1, California’s Natural Diversity, is an overview
of the extraordinary diversity of plant and animal species of the state. Chapter 2, Species
at Risk in California, summarizes the special status species and endemic species statewide.
The components of the Wildlife Species Matrix, a Web publication, are also defined. Chapter
3, Threats to Wildlife Diversity, summarizes the major threats to wildlife across the state.
Chapter 4 presents recommended statewide conservation actions. Chapter 5 discusses the
importance of monitoring and adaptive management, current monitoring efforts, and moni-
toring for effectiveness of conservation actions. Chapter 6 addresses the conservation capa-
bilities of the state. Resource assessment and conservation planning are two key functions the
state provides for conservation of wildlife. Sections 1 and 2 of Chapter 6 address the status
of these functions and the limited capabilities of Fish and Game to provide them. All of the
state’s conservation efforts are constrained by funding, and many of the recommendations
of this report will not be implemented without greater investment in conservation. Section
3 of Chapter 6 looks at Fish and Game’s challenge to fund the implementation of expanding
wildlife stewardship mandates.

Part II of the report contains a chapter on each of the nine regions. Each chapter addresses
species at risk, stressors affecting wildlife and habitats, and conservation actions. (See the
Introduction to Part II for an overview of the content of the sections of the regional chapters.)

California Wildlife: Conservation Challenges is also available on the Web at http://www.
dfg.ca.gov/habitats/wdp/ in English and Spanish. The report’s affiliated Web publications are
also available at this Web site.
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1 Californias Natural Diversity ____

alifornia is the wildlife state. Its varied topography and climate have given rise to a
C remarkable diversity of habitats and a correspondingly diverse array of both plant and
animal species. California has more species than any other state in the United States and
also has the greatest number of endemic species, those that occur nowhere else in the world
(CDFG 2003).

Wildlife provides significant economic benefits to the state through recreation, tourism,
commercial harvest, and ecological services such as pollination. Many of the places where
wildlife thrive are often the same as those valued for recreation and other human activities.
By learning what threatens the state’s wildlife and the steps that can be taken to reduce those
threats, California’s residents have the opportunity to become more active stewards of this
precious resource, ensuring that the Golden State remains the wildlife state for generations

to come.

From the shores of the Pacific to the crest of the Sierra Nevada, California’s topography is
unparalleled. Within 80 miles of one another lie the highest and lowest points in the lower 48
states—Mount Whitney at 14,495 feet and Death Valley at 282 feet below sea level. Geological

and climatic forces have shaped the state’s topography and soils. Glaciation, sedimentary and
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volcanic deposits, movement along fault zones, the uplift of subterranean rock and sediment
layers, and gradual erosion have created unique topographical features and a mosaic of
bedrock and soil types.

The state’s geography and topography have created distinct local climates. North to
south, the state extends for over 500 miles, bridging the temperate rainforests in the Pacific
Northwest and the subtropical arid deserts of Mexico. Many parts of the state experience
Mediterranean weather patterns, with cool, wet winters and hot, dry summers. Along the
northern coast there is abundant precipitation, and ocean air produces foggy, moist condi-
tions. High mountains have cool conditions, with a deep winter snow pack. Desert conditions
exist in the rain shadow of the mountain ranges.

This exceptional variation in landscape features, latitudinal range, geological substrates
and soils, and climatic conditions supports alpine meadows, desert scrub, coastal wetlands,
sandy beaches, dunes and bluffs, oak woodlands, diverse grasslands, moist redwood forests,

spring-fed lakes, and freshwater streams, rivers, and marshes.

Plant Diversity

California leads the nation in numbers of native and endemic plant species. Its 5,047
native plant species represent 32 percent of all vascular plants in the United States (CDFG
2003, Jepson Flora Project 2002). Nearly one-third of the state’s plant species are endemic
(Stein et al. 2000), and California has been recognized as one of 34 global hotspots for plant
diversity (Conservation International 2005).

The state’s native flora include many unusual species. The giant sequoia, an ancient species
that has survived from the Tertiary Age, is one of the most massive living organisms known.
Coastal redwoods are the tallest trees in the world, reaching as high as 321 feet, taller than
a 30-story building (CDF et al. 2005, Faber 1997). A bristlecone pine in California’s White
Mountains, called Methuselah, at 4,767 years of age, has lived 1,000 years longer than any
other known tree (Vasek and Thorne 1988). California is home to the smallest flowering plant
in existence, the pond-dwelling water-meal, less than one-tenth of an inch across. The state
also supports nine species of carnivorous plants, including sundews, butterworts, and the
California pitcher plant. Numerous species have adapted to grow on serpentine soils that are
low in calcium, high in magnesium, and full of chromium, nickel, and other metals toxic to
other plant species. Closed-cone conifer species, such as pygmy cypress and some chaparral

plants, need hot fires to complete their life cycles (Faber 1997).
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California contains examples of most of the major biological provinces, or biomes, in
North America, including grassland, shrubland, deciduous forest, coniferous forest, tundra
(alpine), mountains, deserts, rainforest (temperate), marine, estuarine, and freshwater
habitats. Each of these biomes contains many different types of plant communities, such as
redwood forests, vernal pool wetlands, or blue oak woodlands. Altogether, the state supports
81 types of forests, 107 types of shrublands, and 52 types dominated by herbaceous plants, in
addition to 27 other types of vegetation (Sawyer and Keeler-Wolf 1995). Some of California’s
plant species and communities, such as mixed conifer forests, chamise chaparral, and creo-
sote scrub, are widespread. Others are highly restricted in their distributions, such as unique
stands of Crucifixion-thorn, Gowen cypress, Hinds walnut, and Torrey pine.

Some parts of the state are particularly rich in plant species diversity. Areas with the great-
est number of plant species are the Klamath and inner North Coast ranges, the high Sierra
Nevada, the San Diego region, and the San Bernardino Mountains. Other regions with con-
siderable plant diversity are the outer North and Central Coast Ranges, the Cascade Range,
the Sierra Nevada foothills, and the western Transverse Range (CDFG 2004).

Wildlife Diversity

California has a high number of animal species, representing large portions of wildlife
species nationwide. The state’s diverse natural communities provide a wide variety of habitat
conditions for wildlife. The state’s wildlife species include 84 species of reptiles (30 percent
of the total number found in the United States); 51 species of amphibians (22 percent of U.S.
species); 67 species of freshwater fish (8 percent of U.S. species); 433 species of birds
(47 percent of U.S. species); and 197 mammal species (47 percent of U.S. species) (CDFG
2003). Seventeen species of mammals, 17 species of amphibians, and 20 species of freshwater
fish live here and nowhere else.

The state has remarkable native fauna, including the largest bird in North America, the
California condor (Poole and Gill 2002), the coast horned lizard that squirts blood from its
eyes as a defense mechanism (Stebbins 2003), the tailed frog, which is among the most primi-
tive living frog species (Ford and Cannatella 1993), and the once-endangered California gray
whale. The wildlife state is home to 31 species of lungless salamanders, 29 species of colubrid
snakes, 31 species of tyrant flycatchers, 17 species of woodpeckers, 27 subspecies of squirrels

and chipmunks, 14 different species of kangaroo rats, and 12 species of shrews.
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Animal species are not equally distributed across the state. Some of California’s natural
communities are particularly rich in wildlife species, supporting hundreds of species each.
Twenty-four habitats—including valley foothill riparian, mixed conifer, freshwater wetlands,
mixed chaparral, and grasslands in the state—support more than 150 terrestrial animal
species each (CDFG 2005a). Oak woodlands also are among the most biological diverse com-
munities in the state, supporting 5,000 species of insects, more than 330 species of amphib-
ians, reptiles, birds and mammals, and several thousand plant species (CDFG 2003).

Other community types may be especially important to a particular species or species
group. California’s rocky offshore islands typically support a limited number of species but
are nonetheless important habitat for those species that depend on them for nesting; the
islands host some of the largest breeding colonies of seabirds in the U.S. The Farallon Islands,
for example, are home to 12 colonies, including the largest colonies of Western gulls and
Brandt’s cormorant in the world and one of the largest ashy storm-petrel colonies (PRBO
2004).

California’s species display a variety of life history patterns, illustrating the many ways
wildlife can make a living across a wide variety of habitats. Some of California’s wildlife
species are habitat specialists, adapted to the vegetation, forage resources, landscape features,
or climate of a particular natural community and are found almost exclusively in these com-
munities. As with plant species, some wildlife species are not only dependent on a certain
habitat type but are also restricted to a very small geographic range, perhaps occurring at
only one site in the world.

The valley elderberry longhorn beetle, for example, eats and reproduces only on the
elderberry bush found in Central Valley riparian habitats (USFWS 1984). The marbled mur-
relet, a seabird, spends most of its life swimming and foraging in the ocean but flies inland to
nest, where it relies almost entirely on the branches of old-growth redwood and Douglas-fir
trees to provide wide nesting platforms (USFWS 1997). The willow flycatcher is dependent
on willow thickets for feeding, cover, and reproduction (CDFG 2005b); the endangered salt
marsh harvest mouse prefers pickleweed stands for cover and reproduction (CDFG 2005b);
and bank swallows nest in natural river banks (CDFG 2005b). There are also numerous exam-
ples of animals that forage primarily on one or very few plant species. The red tree vole lives
in Northern California coastal fog forests and eats only the soft inner tissue of Douglas-fir or
grand fir needles (Williams 1996); pinyon jays seek pinyon, ponderosa, or Jeffrey pine seeds
(CDFG 1988-1990); the chisel-toothed kangaroo rat of the northeastern Great Basin is largely
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dependent entirely on a particular species of saltbush (Atriplex confertifolia) (CDFG 1988-
1990); and larval geometrid moths of the genus Drepanulatrix eat only leaves of Ceanothus
species (Rindle 1949).

Some of California’s unique wildlife species are adapted to survive in harsh, inhospitable
environments. Unique taxa of native pupfish are adapted to salty warm waters of isolated
desert pools and creeks. In the Central Valley, seasonal vernal pools evaporate quickly in the
hot, dry summer conditions, leaving behind cracked and baking dry ground. Invertebrates
such as fairy shrimp species are adapted to this cycle, producing a tough casing that allows
their eggs to remain dormant in desiccated conditions, only to emerge when rains refill pools
the following summer (USFWS 2004). Kangaroo rat species that inhabit the eastern Modoc
plateau, the Colorado Desert, and southern San Joaquin Valley are all well suited for extreme-
ly dry conditions (Williams et al 1998). They have specialized kidneys that enable them to
excrete solid urine, conserving water and allowing them to survive for long periods without
drinking. The alpine chipmunk lives in the Sierra Nevada, typically at elevations greater than
9,000 feet, where the ground is covered with a snow pack from 5 to 10 feet deep for nearly five
months of each year. It survives by storing adequate seeds and other food resources during
the summer months to sustain it through the winter (DFG 2005a).

Some species are also restricted to a very small geographical area. This can occur when
a species is strongly associated with a habitat that is naturally limited in extent or that has
grown scarce (usually because of human alteration of the landscape) or when a new sub-
species has evolved as a result of being isolated from other populations of the same species
by geological or climatic changes. The desert slender salamander (state and federally listed as
endangered), for example, is known only from two populations in the Santa Rosa Mountains
in Riverside County. The species is a relic of cooler, moister climate regimes but now is re-
stricted to canyon areas that provide cliffs and rock crevices where there is continuous water
seepage (CDFG 2005b). The Mount Hermon June beetle and Zayante band-winged grasshop-
per (both federally endangered) are restricted to small outcrops of sandstone and limestone
soils derived from marine sediments, known as Zayante sandhills habitat, in the Santa
Cruz mountains (USFWS 1998). The island fox, the world’s smallest grey fox (state listed as
threatened), occurs only on the six largest Channel Islands off the coast of Santa Barbara and
Ventura counties (CDFG 2005b). There are many other examples of species with very limited
ranges in California, including invertebrates limited to a particular group of vernal pools and

invertebrates, reptiles, and amphibians restricted to particular desert dune or spring systems.
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Conversely, other species are habitat generalists, able to survive in many different condi-
tions and to make use of many resources to meet their needs for survival. And, while some
entire species’ populations are restricted to small areas, there are also wildlife species that
are notable for their ability to travel widely or for the large home range occupied by just one
individual or family of the species.

Herds of mule deer and pronghorn, for instance, can cross distances of more than 100
miles traveling between their summer and winter ranges in northeastern California. The
California bighorn sheep summers in the high elevations of the Sierra Nevada (up to 14,000
feet) and migrates to lower-elevation sagebrush-steppe habitat (below 5,000-6,000 feet) to
escape deep winter snows (Zeiner et al. 1990). Some predators, like the mountain lion and
fisher, may cover thousands of acres when hunting; much larger areas are required to sustain
entire populations (CDFG 1998).

Many of California’s bird species also travel substantial distances over the course of their
seasonal migrations. Birds that spend their summers in the upper mountainous elevations,
such as the yellow-rumped warbler and cedar waxwing, descend tens or hundreds of miles
during the wintertime to forage in the milder climates in the Central Valley or along the
coast. Long-distance migrating birds, including numerous species of swallows, terns, hawks,
shorebirds and songbirds, forage or nest seasonally in California. The golden-crowned
sparrow uses California as a winter home and spends summer months far to the north. The

Swainson’s hawk migrates between California and the tropics.

Functioning Ecological Communities

The long-term conservation of animal species depends on healthy, functioning ecological
systems. These systems, in turn, depend on a wide variety of plant and animal species that

have important ecological roles.

The Role of Plants

Plants are essential for maintaining a healthy environment for both wildlife and humans.
They provide a host of ecological services, maintaining soil, water, and air and controlling
destructive biological invaders. As primary producers in ecosystems, green plants transform
solar energy into living matter, which is utilized as sources of food, shelter, and habitat struc-

ture by other species, including humans.
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Plants build soil, absorb runoft from winter storms, help recharge underground aquifers,
and reduce erosion. A rich diversity of plant species is also essential for recovery from envi-
ronmental disturbances like flooding, fires, drought, and mudslides. A catastrophic fire can
reduce a forested area to a relatively barren state, and plants that can tolerate bright sun and
water stress typically are the first to re-establish there. These species increase shade and reten-
tion of soil moisture, creating conditions that allow other plants to become established. Over
time, given the right conditions, vegetation similar to the original, pre-fire forest may return.

A dramatic example of what can happen when plant life is removed is illustrated by the
hydraulic mining that occurred in California during the late 19th century, which removed
the vegetation of entire watersheds across the Sierra Nevada. Lacking its protective cover
of plants, the ground was laid bare to winter storms; rapidly increasing runoff eroded deep
gullies and removed valuable topsoil. Downstream, farmers in the Central Valley suffered
devastating floods that buried houses and entire farms under 15 to 30 feet of sediment
(Holliday 1999). The damage was so extensive that, even now, 130 years after such mining was
outlawed, some parts of the Sierra Nevada are still recovering.

Plants absorb chemicals from the surrounding environment and thus are natural filters of
pollutants from the soil and water. Plants are used in bioremediation of coal mine and indus-
trial wastes (Missouri Botanical Garden 2005). Wetlands are so successful at cleaning water
that some cities use them as part of their municipal water treatment process (City of Arcata
2005). Healthy populations of native plants also control the spread of insects, diseases, and
damaging invasive plants.

Plants provide the basic physical structure for most animal habitats. For example, in the
canopy of an oak forest, birds use branches for nesting, and invertebrates use twigs and bark
for laying eggs. Birds such as flycatchers and raptors use exposed branches to launch aerial
attacks on flying prey. Below the canopy, animals use trunk cavities for nesting and hiding,
even after the tree itself has long since died. Woodpeckers and other animals probe the tree’s
bark for insects to eat. At least 60 bird species use cavities in trees for nesting and cover.
Woodpeckers, sapsuckers, and flickers may also use trees as granaries for storing acorns and
other seeds for later use (Scott et al. 1977). In the understory, shrubs provide cover from
predators, particularly for more vulnerable young animals. The litter layer on the ground
retains moisture that allows invertebrates and amphibians to survive the dry season. Below
ground, the extensive root network of mature oaks enables mammals and insects to burrow

into the soil for dens and other shelter.
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The Role of Wildlife

Wildlife species are important components of functioning ecosystems and for the survival
of plant species. Animal species depend on one another, often as part of the food web, and
they create or maintain habitat conditions for one another. For example, in the Central Valley,
California ground squirrel burrows provide shelter for other species, including the California
tiger salamander and burrowing owl (CDFG 2005a). Beavers are well-known dam builders,
creating small wetlands used by a host of other animals.

Some animal species are integral to sustaining the life history of plants, playing an impor-
tant role in pollination, seed dispersal, and decomposition. The yucca moth is the sole pol-
linator of chaparral yucca in San Diego County, and the yucca seeds are the sole food source
for the moth larvae (Cox 1981). Solitary bees pollinate vernal pool plants. These bees nest in
holes in the uplands and emerge in the spring at the precise time their food sources, vernal
pool plants such as Downingia and Limnanthes species, are flowering (Thorp 2005). Birds
and small mammals can also help disperse plant seeds as they eat or collect and transport
them. For example, kangaroo rats and most herbivorous rodents harvest and store grass and
herb seeds for later use; often, these seeds germinate, forming new plant populations. Worms,
millipedes, and other invertebrates are responsible for conversion of plant matter detritus into

soil, needed for both plant and animal life.

The Wildlife State at Risk

While California has exceptional plant and wildlife diversity as described in this chapter,
many of the species populations that make up that diversity are stressed by extraordinary
development pressures and economic activities. Chapter 2 identifies the hundreds of wildlife
species at risk, and Chapter 3 describes the major stressors affecting those species and their

habitats.
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2 Species at Risk

ne of the elements in developing a wildlife action plan is identifying and compil-

ing information on species of wildlife, including low and declining populations that
are indicative of the diversity and health of the state’s wildlife. Fish and Game has chosen
to use the Special Animals List, which it maintains and updates within the California
Natural Diversity Database (CNDDB). This list is also referred to as the list of species at risk
or special status species, and it includes vertebrates and invertebrates. The special status
species are diverse, and they inhabit the varied ecosystems across the state. Many of the
special status species have been identified as species of special concern due to their low or
declining numbers.

The associated Web publication of this report includes the Wildlife Species Matrix, con-
sisting of all wildlife species and subspecies on the California Department of Fish and Game’s
Special Animals List.

As described elsewhere in this report, a number of stressors are putting wildlife and habi-
tats at risk; the greatest stressors now facing the state’s natural communities and wildlife are
those related to human activity. Among these, growth and development, water management
conflicts, invasive species, and climate change each have major consequences for species,
ecosystems, and habitats throughout the state. A number of other stressors also negatively
affect species and habitats in many regions. As a result of these stressors, many wildlife and

plant species are declining and are rare, or in some cases, extinct or at risk of extinction.
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Plants at Risk

While the Wildlife Action Plan is focused on wildlife and its habitats, plant species are
also at risk, as described here. Many of California’s plant communities are threatened by
rapid urban growth and development, particularly in the Sierra foothills, the Central Valley,
the San Francisco Bay Area, and the South Coast Region. Examples of plant communities
in the path of urban expansion include valley oak woodland, native perennial grasslands,
and coastal sage scrub. Additionally, forest communities, including mixed evergreen and
conifer forests, are increasingly being fragmented by rural residential development. Highly
water-dependent plant communities, including riparian areas, wetlands, and vernal pools, are
also at risk. These communities not only suffer from the pressure of land conversion but are
also subject to changes in water availability due to water management actions, water quality
issues, and excessive livestock grazing.

California has more plant species at risk (nearly 1,700 species, or 31 percent of its total
flora) than any other state in the nation (Stein 2002). At least 13 of California’s plant taxa are
now extinct in the wild, and at least 18 other plant taxa are presumed extinct (i.e., they have
not been seen for at least 20 years, although suitable habitat still exists) (CDFG 2005b). Some
of these at-risk species have been listed under either state or federal endangered species acts.
California hosts 186 plants federally listed as endangered, the highest number in the country
after Hawaii (with 273 species). California also has 222 state-listed plants (with some of these
species also occurring on the federal list) (CDFG 2005b, USFWS 2005).

Wildlife at Risk

Among wildlife species, those with limited distributions and those that are restricted to
particular habitat types face formidable challenges if the habitats or resources upon which
they depend are lost or degraded. Wide-ranging and migratory species also face unique
threats because they are vulnerable to habitat fragmentation and because it can be difficult for
conservation managers to secure the protection of widely separated habitat areas.

According to conservation status rankings developed by Natural Heritage programs
across the United States, 23 percent of at-risk amphibian species in the United States are
found in California, 29 percent of at-risk reptiles, 19 percent of at-risk birds, 41 percent of
at-risk mammals, and 10 percent of at-risk freshwater fishes. In terms of overall biological
diversity (including both plants and animals), California ranks second among the states for

the percent of its species that are at risk (Stein et al. 2000).
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More than half of California’s vertebrate wildlife (a total of 455 species) are at risk and
listed on the Department of Fish and Game’s Special Animals List. The state also has 369
invertebrate species at risk. At least seven species or subspecies of California vertebrates and
16 total animal species are known to have become extinct in the last 150 years. Eight species
of vertebrates and a number of species of invertebrates have become completely extirpated
and four bird species no longer breed in the state (TNC 1987).

Fish and Game maintains and updates the Special Animals List in the California Natural
Diversity Database (CNDDB). This list is also referred to as the list of species at risk or special
status species, and it includes vertebrates and invertebrates. The special status species are
diverse and inhabit the varied ecosystems across the state. Many of the special status species
have been identified as species of special concern due to their low or declining numbers.

The CNDDB program has been inventorying the state’s rare and declining species since
1979. The Special Animals List is updated regularly and currently contains more than 800
taxa. The current list is available at http://www.dfg.ca.gov/bdb/html/animals.html.

Species and subspecies are included in the Special Animals List if they fall into one or

more of the following categories:
o Officially listed or proposed for listing under the state and/or federal Endangered Species Acts.

o State or federal candidate for possible listing.

o Taxa that meet the criteria for listing, even if not currently included on any list, as described in
Section 15380 of the California Environmental Quality Act Guidelines.

o Taxa considered by Fish and Game to be a Species of Special Concern (SSC).

o Taxa that are biologically rare, very restricted in distribution, declining throughout their range,
or have a critical, vulnerable stage in their life cycle that warrants monitoring.

o Populations in California that may be on the periphery of a taxon’s range but are threatened with
extirpation in California.

o Taxa closely associated with a habitat that is declining in California at an alarming rate (e.g.,
wetlands, riparian, old growth forests, desert aquatic systems, native grasslands, vernal pools.)

« Taxa designated as special status, sensitive, or declining species by other state or federal agencies
or non-governmental organizations (NGOs).

The Plan development team updated information for the nearly 800 special status species
statewide by conducting literature searches for each species on the Special Animals List;

entering new-occurrence information from journal articles; consulting species experts for
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opinions regarding the inclusion of additional rare or threatened species; and entering data
from the California Natural Diversity Database backlog of field survey forms and reports. The
information was then used to develop a matrix, the Wildlife Species Matrix, that includes in-
formation about those 800 species. The regional species and habitat information is described
below with instructions on how to access it on the Web.

(For a description of other species and habitat databases and information available at Fish

and Game, see Appendix D.)

Regional Chapters

The Species at Risk sections of the regional chapters summarize the numbers of species,
endemic species, and species at risk associated with the region (DFG Special Animals List).
Appendix D describes the criteria for inclusion on the Special Animals List. Details regarding
the special status species, compiled in the Wildlife Species Matrix, are available on the Web at
http://www.dfg.ca.gov/habitats/wdp/matrix_search.asp. The Wildlife Species Matrix lists the
species at risk and provides the rarity ranking status, associated habitat, population trends,
and range maps.

Each Species at Risk section also features two or three species to illustrate how various
activities negatively affect species in the region. The regional chapters also discuss the major
stressors affecting wildlife and habitat. Regional habitat condition is described in the context
of the major stressors; e.g., degraded, altered habitat resulting from population growth and
development. Habitat extent can be determined by consulting online maps provided by the
California Wildlife Habitat Relationship System, described below. Finally, the regional sec-

tions present specific conservation actions to restore and conserve habitats and wildlife.

Wildlife Species Matrix

Included in the associated Web publication of this report is the Wildlife Species Matrix,
consisting of all wildlife taxa (species and subspecies) on the California Department of Fish
and Game’s Special Animals List. This special status species list includes 140 birds, 127
mammals, 102 fishes, 43 reptiles, 40 amphibians, and 365 invertebrates. Of these, 13 birds,

69 mammals, 19 reptiles, 22 amphibians, 46 fish, and 312 invertebrates are endemic to the
state; these taxa are indicated in the matrix with an asterisk. The matrix can be sorted by taxa

names and by region. For each taxon, the matrix gives the following information:

22



Chapter 2: Species at Risk

Rarity Ranking Status—the CNDDB status column combines NatureServe’s Global
Ranking, which indicates a taxon’s relative rarity globally (G), with the state rarity ranking

(S), which is assigned by Fish and Game:

G/S5: Secure; common and widespread
G/S4: Apparently secure; uncommon but not rare

G/S3: Vulnerable; at moderate risk of extinction due to a restricted range, relatively few

populations (often 80 or fewer), recent and widespread declines, or other factors

G/S2: Imperiled: at high risk of extinction due to very restricted range, very few populations

(often 20 or fewer), steep declines, or other factors

G/S1: Critically imperiled: at very high risk of extinction due to extreme rarity (often five or fewer

populations), very steep declines, or other factors
G/SH: Possibly extinct

G/SX: Presumed extinct

Descriptions of other ranking systems included in the Wildlife Species Matrix are includ-
ed in the introduction to Fish and Game’s Special Animals List, available online at http://
www.dfg.ca.gov/bdb/pdfs/SPAnimals.pdf.

Habitat association—A descriptive habitat association is given, which is based on the
Wildlife and Habitat Relationship Database’s list of 60 habitat types found within the state.
When too little habitat information is available, the association is marked as “Insufficient data
for habitat determination”; when a large number of habitats is used, the phrase “Wide variety
of habitats” appears. Habitat associations were determined by using ArcMap to query the
California Wildlife Habitat Relationship Database by individual habitat types for taxa occur-
rences in the California Natural Diversity Database.

Population trends—By definition, rare species are infrequently encountered. For certain
well-studied, regularly surveyed groups such as birds and fishes, population trends are avail-
able from various sources and have been noted in the matrix as declining, stable, or increas-
ing. For many taxa in the matrix, particularly invertebrates and small mammals, lack of data
precludes meaningful population trend estimates; for these, the trend is listed as unknown.

Range maps—The current range of a species within California (where available) can

be viewed by using the range map access button. These range maps appear at a statewide
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scale, unless the species’ limited distribution merits a different scale. The range maps were
developed using one of two different protocols. The more recent maps were created after
development of a standardized mapping approach that considers current data and scale and
incorporates a peer review process. They are designed to produce an accurate and standard-
ized depiction of a species’ range in California. More information on how current maps were
created and the process that will be employed to revise the older California Wildlife Habitat
Relationship (CWHR) maps is available on the Web at http://www.dfg.ca.gov/bdb/index.html.
Advantages of a standardized approach that incorporates current occurrence data and a peer
review process are: 1) using standardized features supports the underlying assumption that
these range polygons can be used as data for spatial analysis; 2) the process of map prepara-
tion follows the scientific principles of repeatability and the use of fully described methods;
and 3) they can be used as a baseline against which future range trends can be measured.
Some older maps were created for the CWHR project in the late 1980s and are based solely
on professional judgment. These maps were hand-drawn on letter-sized paper without the
benefit of supporting data. They were not intended as a rigorous or precise definition of a
species range in California and were created in support of a wildlife-habitat relationship
modeling system. Until revised, these maps represent the best available range information for
these species.

Current species-level range maps for fish were produced by the University of California,
Davis, Information Center for the Environment, in conjunction with Dr. Peter Moyle and
his graduate student Paul Randall as part of the Hexagon Project conducted by The Nature
Conservancy in 1998. Digital data from 10 different fish databases and GIS layers containing
California hydrology and California state boundaries were projected on paper maps (roughly
11 inches by 17 inches). Polygons were then hand-drawn on these paper maps and digitized
using ARC/INFO GIS software. The resulting polygons are accurate at a scale of roughly
1:1,000,000. For more information about this project or to see additional maps produced,

please visit http://ice.ucdavis.edu/aquadiv/fishcovs/fishmaps.html.
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3 'Threats to Wildlife Diversity in
California

he regional chapters describe the problems and threats that may adversely affect wild-

life and their habitats. These threats are termed “stressors.” In each region of the state,
there are multiple stressors to wildlife and habitats, operating alone and in combination.
A number of these stressors are common to the entire state or to several different regions.
The scope and effects of the most widespread stressors are briefly described below. More
in-depth discussion of these stressors and their roles in each region can be found in the
regional chapters.

Growth and development, water management conflicts, invasive species, and climate

change each have major consequences for species, ecosystems, and habitats in every region

of the state.

Growth and Development

Statewide, California’s population grew by 49 percent between 1970 and 1990 and again by
nearly 14 percent—adding over 4 million residents—between 1990 and 2000 (CDOF 2005).
Increasing needs for housing, services, transportation, and other infrastructure place ever-
greater demands on the state’s land, water, and other natural resources. Without conserva-
tion planning, growth and development can eliminate important habitats and fragment and
decrease the quality of remaining natural areas. With the exception of the Modoc Plateau,

development represents a substantial stressor for species and habitats across the state.
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In the South Coast, for example, nearly 40 percent of the region’s land has been converted
to urban and suburban use (CDF 2002). Some habitat types have been reduced to a small frac-
tion of their historical extent; vernal pool habitats have been reduced to less than 5 percent
of their historical extent (USFWS 1998g) and coastal sage scrub to about 18 percent (Pollak
2001a). Populations of species that depend upon these habitats have declined significantly.

In other parts of the state, growth and development threats have increased tremendously
in recent decades. The Sierra Nevada, for instance, underwent population growth of 130
percent between 1970 and 1990, and future growth in the region is expected to continue to
exceed the state average (SNEP 1996, Duane 1998). Most of this growth is low-density, single-
home and commercial development that lacks the benefit of regional conservation planning.

The Central Valley and the Inland Empire also continue to develop at a rapid pace.

Water Management Conflicts

Across all regions of the state, limited water resources are managed to meet water and
power supply needs and to accommodate residential and agricultural land use. Water man-
agement activities include the operation of dams and diversions, development and operation
of irrigation canal systems, extraction of groundwater, and construction of flood-control
projects such as levees and channelization. These activities can reduce the amount of water
available for fish and wildlife, obstruct fish passage, and result in numerous other habitat
alterations. In all regions of the state, aquatic and riparian habitats support rich biological
communities, including many special status species, and degradation of these habitats repre-
sents a serious threat to the state’s biological heritage.

The highly controlled water resources of the Central Valley and Bay-Delta region exem-
plify many of these water management issues. Dams are located on all but one of the major
rivers flowing into the Central Valley, more than 2,600 miles of rivers are constrained by
levees or bank protection, and up to 70 percent of the region’s freshwater flows are diverted
(DWR 2005b, Steere and Schaefer 2001). As a result of these alterations, natural riverine
habitat is lost, and fish migration routes are disrupted. In many regions of the state, diversions
and groundwater pumping deplete river basins to the point where river reaches regularly dry
up or are diminished to such low flows that native species cannot survive; this has occurred
in such rivers as the Carmel River on the Central Coast (CDFG 1996), the Colorado River in
the Colorado Desert (Pitt 2001), the Mojave River in the Mojave Desert (CDFG 2004e), and
the Scott and Shasta rivers in the North Coast-Klamath Region (CDFG 2004g).
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Invasive Species

Since the arrival of the first European settlers in California, non-native species have been
introduced both unintentionally and purposefully to the state. At present, more than 1,000
introduced plant species (Barbour et al. 1993) and more than 110 non-native fish and wildlife
species inhabit California (Grenfell et al. 2003, Moyle 2002). Among these non-native species,
those that disrupt or alter native ecological communities and have negative consequences for
native species and habitats are considered to be invasive.

In many habitats, invasive plants outcompete native species for light, water, and soil. These
plants may also offer inferior habitat and nutritional values for native animal species and
sometimes alter ecosystem processes, such as natural fire regimes. Invasive animals out-
compete, prey upon, or disturb the habitat of native wildlife and may spread diseases.

The invasive riparian plants arundo and tamarisk, which are pervasive throughout the
central and southern portions of the state, illustrate the scale of habitat disruption that can
be caused by invasive vegetation. Both species displace native riparian vegetation and provide
inferior habitat for wildlife. Other highly aggressive plants include starthistle and medusa-
head, both of which invade grasslands and scrub habitats across the state. Control of these
aggressive plant species adds a substantial work burden to the management of natural lands.

Invasive species are also a major concern in the Marine Region, where discharged ballast
water and other sources can introduce marine organisms carried from a ship’s home port.
San Francisco Bay ranks as one of the most-invaded bodies of water in the world, and esti-
mates are that a new species unintentionally becomes established in San Francisco Bay every
14 weeks (SFEI 2004). Among the invasive marine species introduced to California’s coastal
waters are the Asian clam and European green crab, which have caused declines in phyto-

plankton and Dungeness crab populations, respectively (Grosholz 2002, Grosholz et al. 2000).

Climate Change

Climate change will affect ecological communities and wildlife species throughout
California. Current climate models predict overall temperature increases of between
4 degrees and 10.5 degrees Fahrenheit by the end of the century, accompanied by hotter,
drier summers and warmer, wetter winters (Hayhoe et al. 2004, Schneider and Kuntz-
Duriseti 2002, Turman 2002).

Rising temperatures and altered precipitation patterns will result in changes in plant com-

munities and reduced habitat suitability for some wildlife species. Some communities and
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species may shift to higher elevations or latitudes, but this will become ever more challenging
as remaining natural areas shrink and the gaps between habitats grow. Throughout the state,
drier summers may also increase fire frequency and intensity. Climate change effects will be
especially disruptive in the Sierra Nevada and Cascades and Central Valley and Bay-Delta
regions.

In the Sierra Nevada, warmer temperatures will reduce the annual snowpack and result in
earlier snowmelt. Spring and summer streamflows are projected to decline by as much as 25
percent by 2050 and 55 percent by the end of the century (duVair 2003). With warmer tem-
peratures, alpine and subalpine communities may also be greatly reduced.

In the Bay-Delta region, soil erosion has caused farmlands to subside to elevations below
sea level. These areas are protected by levees, but rising sea levels could overstress levees and
water pumping systems, resulting in flooding and failure of water-conveyance system (Mount

and Twiss 2005).

Other Widespread Stressors

A number of other stressors also recur in multiple regions. Excessive livestock grazing,
either in sensitive habitats or grazing of too many animals or for too long a grazing period,
significantly affects wildlife habitats in the Mojave Desert, Central Coast, North Coast-
Klamath, Modoc Plateau, and Sierra Nevada and Cascades regions. Forest management
conflicts are major stressors in the North Coast-Klamath, Modoc Plateau, and Sierra Nevada
and Cascades regions. Altered fire regimes were identified as major stressors in the South
Coast, North Coast-Klamath, Modoc Plateau, and Sierra Nevada and Cascades regions.
Pollution and urban or agricultural runoft were identified as major stressors in the South
Coast, Central Coast, Central Valley and Bay-Delta, and Marine regions. Recreational pres-
sures and human disturbance are issues in the Mojave Desert, Colorado Desert, South Coast,

Central Coast, Sierra Nevada and Cascades, and Marine regions.
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Mojave Desert

« Multiple uses conflicting with wildlife
on public lands

« Growth and development

« Groundwater overdrafting and loss
of riparian habitat

« Inappropriate off-road vehicle use

« Excessive livestock grazing

« Excessive burro and horse grazing

« Invasive plants

+ Military land management conflicts
- Mining operations

Colorado Desert

- Water management conflicts and water
transfer impacts

« Inappropriate off-road vehicle use

« Loss and degradation of dune habitats
- Disruption of sand transport processes
= Invasive plant species
- Inappropriate off-road vehicle use

« Growth and development

« Invasive species

South Coast

« Growth and development

- Water management conflicts and
degradation of aquatic ecosystems

« Invasive species

«+ Altered fire regimes

« Recreational pressures

Central Coast

« Growth and development

- Intensive agriculture

« Excessive livestock grazing

- Water management conflicts and
degradation of aquatic ecosystems

« Recreational pressures

« Invasive species

North Coast-Klamath

- Water management conflicts

- Instream gravel mining

» Forest management conflicts

« Altered fire regimes

« Agriculture and urban development
- Excessive livestock grazing

« Invasive species

Chapter 3: Threats to Wildlife Diversity in California

Modoc Plateau

+ Excessive livestock grazing

+ Excessive feral horse grazing
+ Altered fire regimes

« Western juniper expansion

« Invasive plants

» Forest management conflicts

» Water management conflicts and
degradation of aquatic ecosystems

Sierra Nevada and Cascades

Stressors affecting upland habitats

» Growth and land development
-+ Forest management conflicts

« Altered fire regimes

+ Excessive livestock grazing

» Invasive plants

» Recreational pressures

- Climate change

Stressors affecting aquatic and
riparian habitats

» Water diversions and dams

» Watershed fragmentation and fish
barriers

» Hydropower project operations

+ Excessive livestock grazing

»  Water diversion from the Owens
Valley

+ Introduced non-native fish

Central Valley and Bay-Delta
» Growth and development (including
urban, residential, and agricultural)

- Water management conflicts and
reduced water for wildlife

« Water pollution
« Invasive species
» Climate change

Marine Region

+ Overfishing

- Degradation of marine habitat
« Invasive species

» Pollution

+ Human disturbance
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4 Statewide Conservation Actions

he stressors that affect wildlife, and the conservation actions needed to address them

and restore and conserve ecosystems and wildlife populations, were analyzed in each
region of the state. While some stressors are significant in only a few regions, others are per-
vasive across the state. Similarly, some conservation actions are important for a few regions,
while other conservation actions are needed throughout the state or are more appropriately

implemented through a statewide program.

Recommended Statewide Conservation Actions

Conservation actions were considered for each region, based on the stressors and circum-
stances of the regions. Statewide conservation actions are those actions that are important

across most or all regions. The following are recommended statewide conservation actions:

a. The state should develop policies and incentives to facilitate better integration of
wildlife conservation considerations into local and regional planning and land-use
decision-making.

« Wildlife agencies should establish regional goals for species and habitat protection and work
with city, county, and state agency land-use planning processes to accomplish them.

o The state should expand Fish and Game’s capacity to assist local and regional agencies with
conservation planning and implementation.

See also the Conservation Planning section in Chapter 6.
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b.

Permitting agencies, county planners, and land management agencies should work
to ensure that infrastructure development projects are designed and sited to avoid
harmful effects on sensitive species and habitats.

Wherever possible, infrastructure development projects should be sited near existing

urban areas and development corridors and away from areas that are relatively undeveloped

or with significant biological resources.

C.
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The state should develop policies and incentives to better integrate wildlife
conservation into state and regional transportation planning. Wildlife
considerations need to be incorporated early in the transportation planning
process.

o Transportation systems and corridors should be retrofitted to better accommodate wildlife.

« Stewardship of existing transportation facilities should include better consideration of
wildlife needs.

State and federal agencies should work with cities and counties to secure sensitive
habitats and key habitat linkages.

« State and federal wildlife agencies, working with nongovernmental organizations, should
inventory and evaluate sensitive wildlife habitat and key habitat linkage areas.

« Public land managers should protect wildlife habitat linkages on public lands.

« Lead planning agencies should incorporate habitat linkages and other identified key habitats
into conservation plans. Regional conservation plans should include adaptive management
provisions to accommodate protecting important wildlife linkages as they are identified.

o The state should partner with federal and local land managers, land trusts, and conservancies
to prioritize and secure, through purchase, swaps, or easements, important habitat linkages and
other priority sites that are not now protected.

State and local agencies should allocate sufficient water for ecosystem uses and
wildlife needs when planning for and meeting regional water supply needs.

o Incorporate water-for-wildlife considerations into regional integrated water planning.

« Develop water budgets for individual watersheds, assessing and accounting for available
water resources, groundwater recharge goals, aquatic species’ flow requirements, and current
and forecasted water supply needs. Create water use-and-supply plans that do not overdraft
groundwater and that provide suitable groundwater and surface water flows for aquatic species.

o Establish and implement minimum flows and flow requirements that mimic, as closely as
possible, natural seasonal high- and low-flow patterns.

« Secure long-term contracts for water for instream flows and for wetlands.
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o Preserve or purchase lands with water rights and lease or acquire water rights from willing
sellers to protect instream flows. Conservation interests should look for opportunities to protect
lands that both preserve instream flows and support other sensitive resources.

o Assess and catalog existing water diversions and monitor compliance with permitted water
rights. Remove unauthorized diversions. Use diversion structures that allow water diversion only
when minimum flow requirements are met.

Federal, state, and local agencies should provide greater resources and coordinate
efforts to eradicate or control existing occurrences of invasive species and to prevent
new introductions.

» Work in cooperation with private organizations, pest control councils, coordinated weed
management areas, and conservation organizations and agencies to develop and implement
prevention, eradication, and control programs for invasive species.

« Develop a rapid response capacity to identify and eradicate invasive species, with a rapid
response team and emergency fund to tackle new invasions (possibly modeled after the Office
of Spill Prevention and Response program). Cooperative Weed Management Areas groups,
watershed groups, and resource conservation districts could be part of the rapid response team.

o Increase research and monitoring of exotic species that compete with, predate, or parasitize
sensitive native species or degrade important habitats.

« Update and publish watch lists of highly invasive species and maps of occurrences of invasive
species.

« Engage key stakeholders and the public in ways they can reduce the threat to native wildlife
posed by invasive species.

« Adopt agency policies and encourage the use of weed-free materials in restoration projects,
erosion control, post-fire seeding and other land management projects.

Federal, state, and local agencies and nongovernmental conservation organizations,
working with private landowners and public land managers, should expand efforts
to restore and conserve riparian communities.

o Redesign flood control strategies and infrastructure to allow the restoration of riparian
communities. Elements of riparian conservation involve restoring more natural flow regimes,
accommodating over-bank flooding, enlarging levee set-backs, and removing riprap in some
areas.

« Elevate as a conservation priority and increase funding for restoration and conservation of
riparian communities.

« Enhance programs and incentives to assist ranchers, farmers, and other landowners to restore
and conserve riparian communities.
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h.

Federal, state, tribal, and local agencies and nongovernmental organizations,
working with private landowners, should expand efforts to implement agricultural
and rangeland management practices that are compatible with wildlife and habitat
conservation.

o Use existing programs (particularly Natural Resources Conservation Service programs) that
provide funding and technical expertise for such practices. Public agencies, including Fish and
Game, should assist landowners in navigating the permitting processes necessary to receive
assistance under these programs. Nongovernmental organization partners should include
groups such as the California Rangeland Trust, the California Cattlemen’s Associations, the
Community Alliance with Family Farmers, the Elkhorn Slough Foundation, and local land
trusts.

Expand partnerships among regional water quality control boards and interests from the
agricultural industry to implement management practices that protect environmental quality.

Support and develop certification and labeling programs that increase the market value of
agricultural and livestock products produced using ecologically sustainable management
practices, such as protection of riparian areas, efficient use of water, reduced application

of agricultural chemicals, promotion of oak regeneration, and control of invasive species.
Develop guidance documents and technical consultation processes for implementation of these
management practices, as well as processes for field inspections and certification.

«Encourage livestock operators with grazing leases on public lands to institute ecologically
sustainable grazing practices. Incentive systems should be established to reduce costs for
operators who follow such practices.

» Work with private landowners to retire crop lands that are marginally productive but
ecologically important for wildlife.

See also Appendix G, Information Sources for Wildlife and Habitat Conservation on

Private Lands.

In their conservation planning and ecosystem restoration work, state and federal
wildlife agencies and land managers should consider the most current projections
of the effects of global warming.

Global warming is expected to have major consequences for ecosystems and wildlife

populations throughout the state. Projected changes are important factors to consider when

planning long-term conservation or restoration projects.
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j. The state and federal governments should give greater priority to wildlife and
natural resources conservation education.

Conservation efforts will be less successful if the public does not appreciate the state’s
wildlife resources or understand the conservation challenges facing the most biologically

diverse state in the nation. The state should:

« Encourage wildlife conservation education in formal education, particularly in grades K-12.

« Expand efforts to connect Californians to the state’s natural resources through expanded formal
and nonformal education programs in outdoor settings.

« Devote greater resources to enhancing education regarding conservation of wildlife and natural
resources in the urban population.

« Educate the public about the need for sound water management policy and large-scale
conservation planning that support a diverse and sustainable fish and wildlife resource.

o Educate the public on ways to avoid wildlife-human conflicts.

k. The state should strengthen its capacity to implement conservation actions and to
assist local agencies and landowners with planning and implementation of wildlife
and habitat restoration and conservation efforts.

See also Chapter 6, Strengthening California’s Conservation Capabilities.

1. Working with the Department of Defense, the state and conservation organizations
should expand efforts to secure important wildlife habitat that also serves as
development buffer zones around military bases and training grounds.

A collaborative effort of the Department of Defense, the Nature Conservancy, the Wildlife
Conservation Board, and the California Resources Agency has funded the establishment of a
wildlands buffer around La Posta Navy Mountain Warfare Training Center east of San Diego.
A similar effort is being made to secure important wildlife habitat around Camp Pendleton in
the South Coast Region. There are numerous areas around bases across the state where it is in

the interest of conservation and military operations to establish wildland buffers.

m. Permitting agencies, county and local planners, and land management agencies
should work to ensure that infrastructure development projects are designed and
sited to avoid harmful effects on sensitive species and habitats.

As demands for roads, power, water, and waste disposal sites grow, efforts should be made
to update and upgrade existing infrastructure to meet those needs. For example, rather than

developing additional wind farms, existing wind farms can be updated to produce more elec-
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tricity per windmill, and transmission lines can be upgraded to higher-voltage lines to avoid
the need for new utility corridors across undeveloped lands.

Wherever possible, infrastructure development projects should be sited near existing
urban areas and development corridors and away from areas that are relatively undeveloped
or with significant biological resources.

If new landfill facilities are built in the region, permitting agencies should work with
project developers to ensure that all possible measures are taken to prevent environmental
impacts, such as using closed-top landfill pits and reliably sealed liners to prevent water and

soil contamination.

n. To address habitat fragmentation and avoid the loss of key wildlife corridors, federal,
state and local agencies, along with nongovernmental organizations, should support
scientific studies to identify key wildlife habitat linkages throughout the state.

The South Coast Missing Linkages Project has identified key wildlife corridors in South

Coast Region. A similar effort is needed in each region of the state.

o. The state should provide scientific and planning assistance and financial incentives
to local governments to develop and implement regional multispecies conservation
plans for all of the rapidly developing areas.

p- While numerous private landowners are leaders in conservation, Fish and Game,
the U.S. Fish and Wildlife Service, the USDA Natural Resources Conservation
Service, and local resource conservation districts need to expand efforts to improve
conservation and restoration on private lands by assisting private landowners.

q. State and federal government should give greater priority to funding and staffing
of wildlife and natural resource law enforcement efforts.
Effective conservation requires law enforcement, which is a basic and essential element of

resource protection. State and federal agencies should:

« Review law enforcement staffing levels and deployment and encourage increased staff to provide
adequate protection.

o Develop greater resources to enhance law enforcement’s ability to maintain officers in the field
through operating-budget augmentations, salary improvements, and equipment purchases.
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Recommended Region-Specific Conservation Actions

Implementing the statewide conservation actions and the region-specific conservation
actions is necessary to restore and conserve ecosystems and wildlife populations. For the
recommended region-specific conservation actions, see Section 4 in each of the regional

chapters.

Conservation Action Workshops

In the course of the regional reviews of stressors affecting wildlife and habitats and the
actions needed to restore and conserve wildlife diversity, several key issues surfaced repeat-
edly. In spring 2005, the Plan development team convened workshops to identify challenges
and opportunities regarding several of these key issues and to develop recommendations for
action. Summaries of the workshop results and recommendations may be found on the Web

at http://www.dfg.ca.gov/habitats/wdp/.
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5  Monitoring Californias
Conservation Actions

Monitoring and Adaptive Management

Natural communities, ecosystems, species population dynamics, and the effects of stress-
ors on the environment are inherently complex. Wildlife and resource managers often are
called upon to implement conservation strategies or actions based upon limited scientific
information and with considerable uncertainties. Adaptive management is a key element in
implementing effective conservation programs. Adaptive management combines data from
monitoring species and natural systems with new information from management and target-
ed studies to continually assess the effectiveness of, adjust, and improve conservation actions.

Some conservation actions recommended in this Wildlife Action Plan may be assessed
adequately simply by monitoring a few environmental variables. At the other extreme, a re-
gional multispecies conservation effort requires a major long-term comprehensive monitoring
program. The steps and considerations needed to design a monitoring program in an adap-
tive management context are summarized below. This information is a guide to designing a
program to measure the success of the conservation actions of this wildlife plan and will be
useful to consider, whether developing a major regional conservation plan or a very limited

conservation project.
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Designing a Monitoring Program to Support Adaptive Management

All of the information in this section regarding monitoring and adaptive management is adapted
from a guidance document developed collaboratively by the California Department of Fish and Game,
the U.S. Geological Survey, and the U.S. Fish and Wildlife Service. For a full discussion of monitoring for
effectiveness of regional conservation planning, see the entire document: Atkinson, A.J., P.C. Trenham,
R.N. Fisher, S.A. Hathaway, B.S. Johnson, S.G. Torres, and Y.C. Moore. 2004. Designing monitoring
programs in an adaptive management context for regional multiple species conservation plans. U.S.
Geological Survey Technical Report. USGS Western Ecological Research Center, Sacramento, Calif.

69 pages. (Available at http://www.dfg.ca.gov/nccp/pups/monframewk10-04.pdf)

Monitoring species, habitat, and natural communities to assess the success of conservation
efforts involves, at a minimum, effectiveness monitoring and targeted studies.

Effectiveness monitoring evaluates the success of the conservation action or conservation
plan in meeting its stated biological objectives (Noss and Cooperrider 1994). Typical effective-

ness monitoring measures:

« Status and trends of resources (e.g., quantitative data on priority species, biodiversity, vegetative
structure)

« Status and trends of known pressures (e.g., invasive species, contaminants, disturbance)

o Effects of management actions on resources and known pressures (e.g., density of invasive plants
measured before and then 1 to 5 years after herbicide treatment)

Targeted studies are a special subset of effectiveness monitoring. Targeted studies in-
crease the effectiveness of monitoring and managem