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Executive Summary
In this White Paper, the National Wildlife Federation’s Smart Growth and Wildlife Campaign presents the first-
ever quantitative assessment of the causes of species imperilment in California.   We find that sprawl – low-
density, automobile-dependent development into the natural areas outside of cities and towns – is the leading
cause of species imperilment in the state.  Outranking all other factors, sprawl imperils 188 of the 286
California species listed as threatened or endangered under the federal Endangered Species Act, or 66 percent
of the state’s listed species. Table 1, p.4.

Sprawl’s contribution to the decline of California fish, wildlife and plants is confirmed by the data concerning
other environmental problems related to sprawl, such as the introduction of non-native species, outdoor
recreation (e.g., off-road vehicles), and road construction.   In evaluating the 286 listed species in California,
we find that the second and third ranking causes of species imperilment are non-native species (132 species,
or 46 percent) and outdoor recreation (123 species, or 43 percent).  Table 1, p.4.

Focusing on the data concerning the 188 California species imperiled by sprawl, we find that problems related
to sprawl are frequently identified, along with sprawl, as factors contributing to species decline.  These
 “associated” causes of endangerment include non-native species, outdoor recreation, and road construction,
which help cause the endangerment of 81, 102, and 84 species, respectively, of the 188 California species
imperiled by sprawl.   Figure 2, p.9.

Other environmental problems related to sprawl also contribute to species endangerment.   Modified fire
regimes, pollution, and genetic problems (e.g., loss of genetic variability), respectively, contribute to the
imperilment of 49, 32, and 25 listed species in California that are also imperiled by sprawl.  Figure 2, p.9.

In evaluating the 18 causes of species imperilment, we find that sprawl has the highest incidence of association
with other causes.  Overall, the 188 California species imperiled by sprawl are also imperiled by the other 17
causes in a total of 825 instances.   Figure 3, p.10.

Focusing on each of the 17 causes of species imperilment in California other than sprawl, we find that sprawl
is the most frequently associated cause of imperilment.  For example, 88 percent of the California species
imperiled by road construction are also imperiled by sprawl, as are 86 percent of those imperiled by both
modified fire regimes and industrial or military activity.  Figure 4, p.11.

The associations data in this White Paper suggest that many causes of species imperilment are closely
intertwined with sprawl.  These data suggest that the environmental problems causing the decline of fish,
wildlife and plant species in California would probably be much less severe if sprawl were to be replaced with
a more wildlife-sensitive form of development.

The findings of this White Paper have important implications for the state’s lawmakers, conservationists,
developers, land use planners, and people in general.  The conventional view that species endangerment in the
United States is a problem most closely associated with natural resource extraction on broad landscapes far
removed from metropolitan areas is no longer valid, at least in California.  Understanding sprawl’s role as the
leading cause of species imperilment is necessary to stimulate smart growth efforts that conserve wildlife
habitat in California.
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Paving Paradise

Introduction

Native Species in California

          Mammals        Birds         Reptiles Amphibians Freshwater Vascular             Total
Fishes Plants

 Non-Endemic Species 214          349 74         45   66 5,143            5,891

 Endemic Species  19              3                   4         13   25 1,590                  1,654

 Total 233           352 78         58   91 6,733            7,545

 Non-Endemic species occur within the state of California and elsewhere.  Endemic species occur only
 within California.  Source: Sliding Toward Extinction, The State of California’s Natural Heritage,
 1987, The California Senate Committee on Natural Resources and Wildlife.

   Habitat loss is the leading cause of species
imperilment in the United States, with predation by,
or competition with, non-native species ranking
second.
   For example, a 1998 survey of 2,490 imperiled
species in the United States found that:

habitat destruction and degradation emerged
as the most pervasive threat to biodiversity,
contributing to the endangerment of 85
percent of the species we analyzed.  Indeed,
habitat loss is the top-ranked threat (in terms
of the number of species it affects) for all spe-
cies groups.  Competition with or predation
by alien species is the second-ranked threat
in the overall analysis, affecting 49 percent of
imperiled species.1

   More recent research focusing on current causes
of species imperilment finds that 81 percent of
federally protected species in the United States are
endangered by some form of habitat loss, followed
by interactions with non-native species, which affect
35 percent of those species.2

   The passage of the federal Endangered Species
Act (ESA) in 1973 brought species imperilment to
the national policy agenda, where it has remained
ever since.  In the nearly three decades since the
ESA was passed, the public has widely perceived
threats to wildlife from habitat loss as a problem
chiefly associated with the extractive uses of large
expanses of public lands far removed from the
nation’s cities.
   The 1990s controversy over the Northern spotted
owl contributed significantly to this perception.  The
owl was imperiled by the loss of its old growth
forest habitat due to logging.  The controversy
involved vast tracts of national forest and other lands
in the sparsely developed hinterlands of the Pacific
Northwest.
   While logging, mining, oil and gas exploration and
livestock grazing have unquestionably contributed to
significant  losses of wildlife habitat, other factors
have been at work, too.
   Some of those factors extend back to the 1800s;
others, such as sprawl, are of more modern origin.
   Historically, land conversion to agriculture in many
states between the Mississippi River and the Rocky
Mountains has accounted for the loss of 90 percent
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or more of the nation’s shortgrass plains and
tallgrass prairies.  One victim of this trend has been
the endangered black-footed ferret, which preys
solely on prairie dogs that require large tracts of
grassland to sustain their colonies.
   More recently, since World War  II, the United
States has experienced a demographic
transformation as a rapidly expanding population
has increasingly moved into growing suburbs.  Much
of that urbanization has been in the form of
sprawl -- low-density, automobile-dependent
development into natural areas outside of cities and
towns, with residential areas separated from
shopping and working centers.
   In addition, science has increasingly alerted us to
the pervasiveness of the threat of species extinction.
In 1973, only 120 species were listed under the
ESA as threatened or endangered, many of them
high-profile mega-fauna such as the bald eagle, the
gray wolf and the grizzly bear.  In the United States
today, 1,244 species are listed under the ESA as
threatened or endangered, 736 of them plant
species. Another 86 species are candidates

for ESA listing.3

   With these factors in mind, it is evident that
“habitat loss” may be too broad a term to clearly
illuminate the current causes of species imperilment
in the United States.
   In this White Paper, the National Wildlife
Federation presents research that breaks habitat loss
down into more distinct components.  Specifically,
the causes contributing to the imperilment of 286
species listed as threatened or endangered under the
ESA in California were reviewed and classified into
18 categories.  (Two sea turtle species and the
short-tailed albatross, whose ranges include the
Pacific Ocean off California, were not included in
this study.)  The terms sprawl and urbanization are
used interchangeably because sprawl has been the
predominant pattern of urbanization in California in
recent decades.  A full discussion of the research
protocols is presented in the Methodology section of
this White Paper.
   The National Wildlife Federation intends to
expand this research in the future to include all 50
states.

Sprawl Is The Leading Cause
Of Species Imperilment In California

   The findings presented in this White Paper quantify
for the first time that sprawl is the leading cause of
species imperilment in California.
   Outranking all other factors, sprawl is a cause of
imperilment for 188 of the 286 species listed as
threatened and endangered under the federal
Endangered Species Act (ESA) in California, or
66 percent of the imperiled species in the state
(Table 1).
   This finding highlights why sprawl is one of the
most important natural resource issues California’s
people and communities have been confronting in
recent decades.  By quantifying sprawl’s impact, the
finding lends great urgency to the issue.
   California exemplifies more than any other state
the demographic transformation that has occurred in
the United States over the latter half of the past

century.  From about 7 million in 1940, California’s
population has grown more than fourfold to 34
million residents today and projections estimate a
population of  49 million in 2025 and nearly 59
million in 2040 (Figure 1).  The majority of that
growth has occurred in and around the state’s
burgeoning metropolitan areas and the predominant
form of urbanization has been the low-density
pattern of development known as sprawl.
   Last year, the California Farmland Mapping and
Monitoring Program identified 3 million acres as
“urban and built-up land” in the state.4   While the
program inventories only about half of the state’s
acreage, it includes most of the metropolitan areas.
In its latest report, the program identified 126,231
acres of land that were urbanized in the state
between 1994 and 1998 (Table 2).  The Southern
California region accounted for the largest single
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share of that expansion, with 52,800 acres of land
urbanized there between 1994 and 1998.  Of
particular importance, the report notes, “the rate of
urbanization in the project area increased 25
percent” between the 1996 and the 1998
inventories.
   These figures illustrate what is already well known:
the state’s population is growing dramatically and,
due to the sprawling pattern of development to
accomodate that growth, land is being converted
rapidly to urban uses.
   Research has also confirmed what may well be an
intuitive conclusion for many: land that is high quality
wildlife habitat attracts people.  A recent survey of
endangered ecosystems throughout the United
States concluded that, “the most endangered
ecosystems are typically at low elevations and have
fertile soils, amiable climates, easy terrains, abundant
natural resources, and other factors that encourage
human settlement and exploitation.”5

   This is as true in California as elsewhere, and
perhaps even more so because of the state’s rich

              Cause Number of Species Percentage of Species*
Urbanization/Sprawl 188 66
Interactions with Non-native Species 132 46
Outdoor Recreation 123 43
Domestic Livestock and Ranching 108 38
Agriculture   97 34
Road Construction and Maintenance   95 33
Industrial or Military Activity   76 27
Reservoirs and Other Water Diversions   66 23
Minerals, Gas, Oil, and Geothermal Extractions   63 22
Modified Fire Regimes   57 20
Aquifer Depletion, Wetland Draining and Filling   54 19
Pollution of Air, Water or Soil   44 15
Harvest, Intentional and Incidental   43 15
Genetic Problems   38 13
Interactions with Native Species   30 10
Logging   24   8
Disease   15   5
Vandalism (Destruction Without Harvest)   10   3

Causes of Species Imperilment in California

Table 1

*Percentages based on total of 286 federally listed threatened and endangered species in California.

endowment of fertile soils, amiable climates, easy
terrains and abundant natural resources.
   Table 3 on California Habitat Loss presents a
survey of the loss of many of the state’s habitat
types.
   The shift between the historic causes of the loss of
wildlife habitat in the state and the current causes has
also been recognized for some time.  Nearly a
decade ago, a report prepared for the state’s natural
resource departments concluded, “Agricultural
development was the major early cause of habitat
loss. ...  Development has been the major recent
cause of habitat loss. ...  Dramatic reduction in
habitat acreage and severe reduction of many
associated species indicate that entire biological
communities in California may become extinct.”6

As the report accurately forecasted, “continued
population growth will disproportionately affect
those remaining lowland habitats already heavily
impacted by past agricultural conversion and
development: grassland, coastal scrub, oak
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Figure 1

woodland, chaparral, coastal riparian, and stream
habitat.”7

   Urbanization’s impact on coastal sage scrub
habitat is among the most important of all natural
resource issues facing southern California.  (See
Case Studies.)  The state’s Natural Community
Conservation Planning program is attempting to
forge a sustainable relationship between the 35
animal and 61 plant species that are associated with
this habitat that has already been depleted by
between 70 and 90 percent, and development to
accommodate the region’s population growth.
   The fate of the state’s vernal pools is another
example of the historic shift from agriculture to
urbanization as the leading cause of habitat loss.
More than 200 plant species are found in vernal
pool communities, the seasonal pools that fill with
rainwater during the winter and evaporate by the
end of spring.  As noted in Sliding Toward
Extinction, a 1987 report for the California  Senate
Committee on Natural Resources and Wildlife,
“Vernal pools have been destroyed over as much as
90 percent of their geographic range. ...  Historically,

Land Converted to Urban
    Use in California 1994-1998

Table 2

            Area         Acres

 Southern California          52,800
 San Joaquin Valley          26,410
 San Francisco Bay          20,689
 Sacramento Valley          11,686
 Sierra Foothills            7,296
 Central Coast            6,464
 Northwestern                           787*
 Northeastern                 99
 Total                    126,231

These figures represent only areas monitored by the
 Farmland Mapping and Monitoring Program,
 which includes most of the state’s metropolitan areas
 but only about half of California’s total land area.
 * Northwestern region figures represent only
 1996-1998 data.
 Source: California Farmland Conversion Report
 1996-1998,  Farmland Mapping and Monitoring
 Program, California Department of Conservation.
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most vernal pools were lost to agricultural
expansion. ...  Recently, most losses resulted from
urban expansion.  Much of the land that is most in
demand for expansion of Central Valley and south
coast communities is the best remaining vernal pool
habitat.”8

   These examples illustrate well established trends.
All of these trends – the state’s dramatic
demographic transformation in a pattern of growth

characterized by sprawl, the shift over time to
urbanization as the leading cause of habitat loss, and
the growing losses of unique wildlife habitats – have
been subject to considerable attention and research.
   This White Paper contributes an important new
finding on the culmination of those trends by
concluding on the basis of quantified research that
sprawl is now the leading cause of species
imperilment in California.

Sprawl Is Linked To Other Major Causes
Of Species Imperilment In California

   Table 1 ranks the 18 current causes of species
imperilment in California and shows the number of
species imperiled by each cause.
   The second and third ranking causes shown in
Table 1 are both linked to the state’s overall pattern
of sprawl.
   Predation by, or competition with, non-native
species is the second ranking cause of species
imperilment in California, affecting 132 (46 percent)
of the 286 species listed under the ESA in the state.
Outdoor recreation (e.g., off-road vehicles) ranks
third, imperiling 123 (43 percent) of California’s
threatened and endangered species.
   This White Paper collects and analyzes data
identifying which factors contribute to the
imperilment of each of California’s 286 listed
species; it does not attempt to rank the relative
contributions of these factors to each species’
imperilment.  However, it is noteworthy that several
of the non-sprawl causes that contribute most
frequently to species imperilment -- including
introduction of non-native species and outdoor
recreation -- have a direct connection to sprawl.
   Approximately 50,000 non-native species have
been introduced to landscapes and aquatic habitats
throughout the United States, about half of them
plant species.9   More than 3,000 non-native plants

have been introduced to California, and many of
them have escaped into the ecosystem at-large,
including the yellow star thistle (Centaurea
solstitalis) which has spread to more than 10 million
acres of northern California grassland, resulting in
the “total loss of this once productive grassland.”10

   As indicated in Table 3, California has
experienced an 8,653 percent increase in non-native
annual grassland.
   As discussed in this White Paper’s Case Studies,
sprawl contributes to the introduction of non-native
species by both habitat alteration and the
introduction of exotic species to surrounding habitat.
For example, grading large tracts of land in
preparation for new residential subdivisions creates
landscapes in which several non-native species
thrive.  In addition, non-natives are sometimes
introduced during subdivision landscaping.
   Outdoor recreation and sprawl are connected in
that people frequently seek recreation as close to
their homes as possible.  By increasing the proximity
of outdoor recreationists to natural areas, sprawl
threatens many species in those areas.  For example,
as noted in the Case Studies, off-road vehicles
account for significant losses of desert tortoises,
both by hitting tortoises and by collapsing
tortoises’ burrows.
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California Habitat Loss
99 percent loss of native grassland

94.2 percent loss of native grassland in San Diego
County

26 percent of native annual and perennial
grasslands destroyed between 1945 and 1980

8,653 percent increase in non-native annual
grassland

99.9 percent loss of needlegrass steppe

90 percent loss of northern coastal bunchgrass

68.2 percent loss of alpine meadows

100 percent loss of coastal strand in San Diego
County

70-90 percent of presettlement southern California
coastal sage scrub destroyed

91.6 percent loss of maritime sage scrub

87.7 percent loss of coastal mixed chaparral in
San Diego County

>99 percent loss (virtual extirpation) of alkali sink
scrub in southern California

25 percent of non-federal forestland rangelands
are experiencing excessive surface soil erosion

85 percent loss of coastal redwood forests

32 percent loss of redwood forests and mixed
conifer forests

72 percent loss of woodland and chaparral on Santa
Catalina Island

14 percent loss of hardwood woodlands

99 percent of Central Valley riparian forests
destroyed within 100 years after settlement

90-98 percent decline of Sacramento River riparian
 and bottomland forests

99.9 percent loss of Central Valley riparian oak forest

60.8 percent loss of riparian woodland in San Diego
County

91 percent loss of wetlands (all types) between 1780s
 and 1980s

94 percent loss of inland wetlands

69 percent loss of tule (Scirpus) marsh

94-96 percent loss of Central Valley interior wetlands

31.5 loss of wetlands and deepwater habitats in the
Central Valley between 1939 and mid-1980s

66-88 percent loss of Central Valley vernal pools

96.5 percent loss of vernal pools in San Diego
County

90.1 percent loss of freshwater marsh in San Diego
County

80 percent of coastal wetlands converted to urban or
agricultural uses

62 percent loss of salt marshes

87.8 percent loss of coastal salt marsh in San
Diego County

90 percent loss of seasonal wetlands around the San
Francisco Bay

80 percent loss of tidal marshes in the San Francisco
Bay

Endangered Ecosystems of the United States: A Preliminary Assessment of Loss and Degradation, Reed F. Noss, Edward T. LaRoe III, J.
Michael Scott, U.S. Geological Service, 1995, pps. 53-55. Citations for findings in original.

Table 3
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The following maps depict the
urbanization in California’s Central Valley.
The yellow represents growth
boundaries. As evident by the maps,
urbanization has significantly increased
throughout the century in California’s
Central Valley. Source: USGS

Causes Of California
Species Imperilment
Associated With Sprawl
   Very few species are imperiled by a single cause.  In most cases,
two or more causes contribute to a species’ imperilment.
   When two or more causes contribute to the imperilment of a
species, those causes are associated.
   There are three types of association: supportive, effective or
incidental.
   As described by Czech et al.:

Supportive association occurs when one cause of
endangerment depends on another.  For example,
logging a particular area may depend on road
construction, and both activities may endanger the same
species.  Effective association occurs when a species is
endangered by independent causes that produce the
same effect.  For example, aquatic species can be
endangered by farming, mining, logging, and other
erosive practices that cause siltation.  Incidental
association occurs when a species is endangered by
independent causes that produce different effects.  For
example, agriculture may endanger a species in one
portion of its range by destroying habitat, whereas
disease endangers the species in another portion of its
range.11

   Figures 2, 3 and 4 present different aspects of the associations
between sprawl and other causes of species imperilment in
California.
   It is beyond the scope of this White Paper to assess each of the
supportive associations that exist between sprawl and the other 17
causes of species imperilment in the state.  However, the data
indicate that such associations exist, and quite possibly at a
significant magnitude.
   Figure 2 focuses on the 188 species imperiled by sprawl,
showing the extent to which the species are also imperiled by other
causes.   For example, 102 species imperiled by sprawl are also
imperiled by outdoor recreation.
   Significantly, the top three associated causes of species
imperilment in Figure 2 are environmental problems that are
closely related to sprawl.  This finding is highly suggestive of a
supportive association in many cases between those causes and
sprawl, i.e., an association in which the cause depends on sprawl.
   As Figure 2 shows, the top three causes associated with the 188
California species imperiled by sprawl are outdoor recreation,
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188 California species imperiled by urbanization/sprawl:
Additional Causes of Imperilment (Total = 825 - See Figure 3)

9
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The total number of associations for each of the 18
causes of species imperilment in California

10
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Causes of species imperilment in California and the
percentage of species imperiled by any given cause

that are simultaneously imperiled by urbanization/sprawl
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road construction and non-native species.  These
three causes, respectively, contribute to the
imperilment of 102, 84 and 81 threatened and
endangered species in the state which are also
imperiled by sprawl.  (Agriculture also contributes to
the imperilment of 81 of the 188 species that are at
risk from sprawl.)
   The link between sprawl and both recreation and
non-native species has been discussed above.
   The association between sprawl and road
construction is a supportive one in many instances.
Because sprawl is an automobile-dependent form
of development, road construction is an essential
component of the sprawl pattern of development.
   Three additional causes shown in Figure 2 are also
strongly linked to the overall pattern of sprawl.
   Modified fire regimes, pollution and genetic
problems contribute to the imperilment of 49, 32
and 25 threatened and endangered species,
respectively, which are also imperiled by sprawl.
   Fire suppression regimes are frequently necessary
adjacent to and near new subdivisions and other
development.  Changes in the natural fire cycle can
render habitats unsuitable for certain species, and
thus contribute to their imperilment.
   Sprawl is also closely linked to pollution.  For
example, sprawl leads to heavier loads of polluted
runoff than does traditional development.
   Sprawl is associated with genetic problems
because sprawl destroys and fragments habitat. It
thereby causes crowding of species into

shrinking habitats, increases the inbreeding of
isolated populations of species and decreases the
opportunities for movement through habitat
corridors that helps maintain genetic variability.
   Figure 3 presents the total number of associations
for each of the 18 causes of species imperilment in
California.  Strikingly, sprawl has a higher incidence
of associations than any other cause of California
species imperilment.  For example, the California
species imperiled by urbanization/sprawl are also
imperiled by the other 17 causes in a total of 825
instances.  The next closest is outdoor recreation
with a total incidence of imperilment association of
607.  This finding suggests that many causes of
species imperilment depend on sprawl.
   Figure 4 reviews the 17 non-sprawl causes of
species imperilment in California and shows the
percentage of species imperiled by a given cause
that are simultaneously imperiled by sprawl.  For
instance, 88 percent of the species imperiled by
roads are also imperiled by sprawl, as are 86
percent of those imperiled by both modified fire
regimes and industrial or military activity.
   When compared to all other associations, sprawl
is associated with a higher percentage of species
imperilment by cause than any other factor
contributing to species imperilment in California.12

Again, this finding suggests that in many instances
these associations are supportive, i.e., that many
causes of species imperilment depend on sprawl.

Conclusions
   Sprawl is the leading cause of species imperilment
in California.
   Increasingly, as sprawl encroaches on more and
more natural lands, the loss of vital wildlife habitat is
not a problem happening “out there,” far removed
from metropolitan centers, but is a mounting threat
occurring “right here,” where most people live and
work.
   The conventional view that species endangerment
in the United States is a problem most closely
associated with natural resource extraction on broad
landscapes far removed from metropolitan areas is
no longer valid, at least in California.

   This does not mean that less attention should be
paid to imperiled species inhabiting broad tracts of
public and other lands.
   It does mean that there is a vital need for greater
awareness and attention to the cost of habitat loss
and species imperilment posed by sprawl.  Creating
a place for wildlife in California requires an
understanding of sprawl’s role as the leading cause
of species imperilment.
    Many of the other causes of California species
imperilment depend on sprawl.  For example, the
loss and fragmentation of habitat and the severing of
migratory corridors for wildlife caused by road
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construction to service ever-expanding residential
subdivisions are perhaps the most obvious instances
of causes of species imperilment that depend on
sprawl.  Other associations may be more subtle.
Loss of genetic diversity, for example, should not be
viewed in an isolated context, but as a cause of
species imperilment that is associated with sprawl.
   The associations data in this White Paper suggest
that many causes of species imperilment are closely
intertwined with sprawl.  These data suggest that the
environmental problems causing the decline of fish,
wildlife and plant species in California would
probably be much less severe if sprawl were to be
replaced with a more wildlife-sensitive form of
development.

   The purpose of this National Wildlife Federation
Smart Growth and Wildlife Campaign White Paper
is to illuminate the threats to the state’s wildlife by
presenting the first-ever quantitative assessment of
the causes of species imperilment in California.  It is
also intended to inform the debate necessary to
forge solutions –  to sustain California’s rich
endowment of wildlife and wild places.
   The findings of this White Paper have important
implications for the state’s lawmakers,
conservationists, developers, land use planners, and
people in general.  Understanding sprawl’s role as
the leading cause of species imperilment is necessary
to stimulate smart growth efforts that conserve
wildlife habitat in California.

Methodology
   Brian Czech, Paul R. Krausman and Patrick K.
Devers published a peer reviewed article entitled
“Economic Associations Among Causes of Species
Endangerment in the United States” in the July,
2000, edition of BioScience.  As chief researcher
for this White Paper, Czech employed the data from
that article, updated it, and produced the quantitative
analysis of the current causes of species imperilment
in California presented here.
   The data in the BioScience article covered the
877 species that were federally listed as threatened
and endangered in the United States and Puerto
Rico through August 1994.  Information on the
causes of imperilment for those species was drawn
from volumes of The Official World Wildlife Fund
Guide to Endangered Species of North America
by D.W. Lowe et al. (1990), C.J. Moseley (1992),
and Walton Beachman (1994).
   For this White Paper, a list was developed of
federally listed threatened and endangered species
found in California.  The  primary source of
information on species listings was the U.S. Fish and
Wildlife Service’s Environmental Conservation
Online System.  Additional listing information from
the National Marine Fisheries Service Northwest
Region was used for several anadromous fish
species.  The list included taxonomic species,
subspecies, distinct population segments, and
evolutionarily significant units; i.e., all categories of
taxa identified as species pursuant to the
Endangered Species Act.  The list does not include

two sea turtle species or the short-tailed albatross,
which are oceanic species periodically sighted near
the coast of California.
   For each of these California species, the causes of
endangerment were ascertained and classified into
the 18 categories of species endangerment,
consistent with the BioScience report.
   For species listed prior to July 31, 1994, the
database developed for the BioScience report was
used.  For species listed after July 31, 1994, the
final listing notices from the Federal Register were
used to ascertain causes of endangerment.
   When ascertaining the causes of a species’
endangerment, only causes that have been
operational since passage of the Endangered
Species Act in 1973 were used.  This precludes
some historic causes (e.g., market hunting from early
in the 20th century), but includes some historic
causes that are ongoing (e.g., agricultural
development).  Planned activities that will contribute
to the endangerment of a species (e.g., development
of a subdivision) were included as causes of
endangerment only if the plan was formally adopted
by a party with the authority to implement the plan.
This occurred with a small percentage of species.  If
a cause of endangerment was mentioned in the
Federal Register notice with no time frame alluded
to, it was included.
   Causes for which the Federal Register listing
indicated significant doubt were not included.
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