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1533(b)(7) and 50 CFR 424.20 in order to ensure that the species’ habitat is managed in the
immediate future to stabilize declining populations.

Petitioners
Center For Biological Diversity is a non-profit public interest organization dedicated to
protecting the diverse life forms of western North America. It has offices in New Mexico,
Arizona, and California
Sierra Nevada Forest Protection Campaign is a coalition of grassroots, regional, and national
conservation groups dedicated to the protection of the Sierra Nevada’s magnificent nationals

forests.

And fourteen other petitioners

Petition to list the California spotted owl — April 2000 page i



Table of Contents

II. Natural History
II1. Habitat Requirements
IV. Population Status

V. Present or threatened destruction, modification, or curtailment
of the California spotted owl’s habitat or range

VI. Other natural or manmade factors affecting the
California spotted owl’s continued existence

VII. Disease and predation

VIII. The inadequacy of existing regulatory mechanisms
to protect the California spotted owl

IX. Critical Habitat

X. Conclusion

References

Appendix A

Petition to list the California spotted owl — April 2000

page

15

29

54

57

58

75

75

76

i



Executive Summary

The three subspecies of the spotted owl—northern, California and Mexican—possess nearly
every characteristic of a species at risk of extinction. They are large-bodied predators with slow
reproduction and specialized habitat requirements. Because of threats to their habitat, primarily
from logging, both the northern and Mexican subspecies are listed as threatened under the
Endangered Species Act (ESA). Despite similar threats, the California spotted owl has not
received Federal protection. An abundance of information now indicates such protection is
warranted. Forests of the Sierra Nevada have been severely altered by over a century of logging,
resulting in drastic declines in owl habitat. Further, four demography studies of the California
spotted owl demonstrate the owl is declining by seven to ten percent annually. Though loss and
fragmentation of habitat, climate, low prey density or a combination of all of these are all
possible causes for these declines, compelling evidence indicates that habitat loss due to logging
plays a significant role in the observed declines. Finally, existing regulations on both federal and
private lands are inadequate to protect owl habitat and populations. Thus the California spotted
owl meets several criteria for determination as a threatened or endangered species under the
Endangered Species Act:

A. The present or threatened destruction, modification, or curtailment of the owl’s habitat or
range:

e Over a century of logging in the Sierra Nevada has resulted in the loss and reduction of
several key attributes of owl habitat from a majority of the landscape, including large trees,
snags, downed logs, high total canopy cover, and multi-layered canopies.

e Logging has resulted in extensive habitat fragmentation. Beardsley et al. (1999) and Franklin
and Fites-Kaufmann (1996) estimate old-growth has declined by approximately 80% in the
Sierra Nevada with large, contiguous blocks primarily limited to national parks.

e Logging under the Forest Service’s Interim Guidelines has resulted in numerous adverse
effects to owl habitat and owls, including effects to home ranges surrounding Protected
Activity Centers (PACs) in 971 instances, Spotted Owl Habitat Areas (SOHASs) in 185
instances and individual owl] territories in 183 instances.

e On private lands, over 12,000 logging operations have occurred near owl sites in the past
decade.

e Differences in the status of owls in Sequoia/Kings Canyon National Park, where owl
populations are nearly stable, and the Sierra National Forest, where owls are in steep decline,
strongly suggests that habitat loss due to logging is a determining factor in owl declines.

e Urban development has resulted in significant loss of habitat, particularly at low elevations in
the Sierra Nevada and southern California. In southern California, development has
heightened natural isolation of California spotted owl metapopulations and has destroyed
habitat of the critical San Bernardino Mountains population.

e Other human actions, including livestock grazing, mining, recreation and road construction,
have contributed to the past and present loss and degradation of owl habitat.
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B. Disease or predation.

e The spotted owl is subject to predation by great horned owls, goshawks and red tailed hawks.
Because great horned owls and red-tailed hawks occur in more open areas than spotted owls,
logging may increase their abundance and the likelihood that they will take spotted owls.

C. Other natural or human caused factors:

e Logging, livestock grazing and fire suppression have altered fire regimes over much of the
Sierra Nevada by eliminating the conditions that allowed frequent fires to burn at low
intensities. Resulting changes in forest structure and build-up of fuels has put some stands at
increased risk of stand-replacing fire, though to date this risk has not been quantified.

e Short-term climate fluctuations, which have been correlated with lowered fecundity,
(Franklin et al. in press and Verner 1999) may be exacerbating owl population declines.

D. Inadequacy of existing regulations to protect the owl and its habitat

Continued loss and degradation of habitat and numerous instances of effects to owl home ranges
relate directly to inadequacies in existing regulations, including the Forest Service’s Interim
Guidelines and the California State Forest Practices Code.

e The Forest Service’s Interim Guidelines in part rely on a network of small reserves
comprised of “Spotted Owl Habitat Areas” (SOHAs) and 300-acre “Protected Activity
Centers” (PACs). These reserves are clearly inadequate. SOHAs have been widely rejected
as a viable strategy by the scientific community, and the acreage protected in PACs is far
below the minimum amount of habitat required by owl pairs.

¢ In lands outside of reserves, protection for large trees, high canopy closure, multiple canopy
layers and snags and downed wood in the Interim Guidelines fall short of the owl’s
documented habitat requirements, allowing for continued loss of nesting, roosting and
foraging habitat.

e The Guidelines provide no limits on the proportion of the landscape that can be degraded,
allowing for increased habitat fragmentation—a major threat to the long-term viability of the
owl.

e Hazard sales are exempt from the Guidelines and the prohibition on cutting trees >30"" dbh
applies only to live trees, both allowing further loss of nesting, roosting and foraging habitat
and increased habitat fragmentation.

e On private lands, California’s Forest Practices Code provides almost no specific protections

for the California spotted owl, essentially allowing any amount and type of logging
regardless of the presence of owl habitat or owls.
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I. Species Description

A. Non technical

The spotted owl is a medium sized owl, lacking ear-tufts. Unlike most owls, which have yellow
eyes, it has dark brown eyes. Coloring is mottled brown and white. The back is brown with
white spots, contrasting lighter underparts also with white spots. Facial disk is pale brown,
surrounded by a dark brown ring of feathers. Light colored “eyebrows” and “whiskers” form a
distinctive X between the eyes. The bill is horn colored to light yellow. Claws are dark brown
to black. Legs and toes are covered by buff colored feathers. Size 16-19 inches; wingspan 42-45
inches. Sexes mostly similar.

B. Technical

Average wing length, male 12.6 inches, female 12.9 inches; tail, males 8.5 inches, female 8.9
inches (in Johnsgard 1988); average weight of 46 central Sierra males 19.6 ounces, of 48 central
Sierra females 22.2 ounces (Verner et al. 1992a); upperparts brown with irregular white spots,
which are larger and more transverse on exterior scapulars and some wing coverts; secondaries
with six or seven light brown bands; outer parts of primaries with lighter spots; tail barred with
about ten narrow light brown bands; postocular and auricular regions of facial disk light brown,
concentrically barred with darker brown; feathers bordering facial disk dark brown; superciliary
“eyebrows” and lores white; feathers above and beside eyes dark sooty brown; middle throat pale
brown; lower throat dull white; underparts buff with large white spots; legs buff, spotted brown;
bill horn colored to dull yellow; claws brown to black (Johnsgard 1988, Gutiérrez et al. 1995).
Sexes appear similar; females heavier and generally larger (Blakesley et al. 1990). Late-year
juveniles distinguished by clear, white pointed rectrices (Forsman 1981, Moen et al. 1991).
Coloration is progressively lighter brown and spots are progressively larger from northern to
California to Mexican spotted owl (Gutiérrez et. al. 1995).

C. Taxonomy

There are three recognized subspecies of the spotted owl (Strix occidentalis) (AOU 1957),
including the California spotted owl (S.0. occidentalis) (Xantus 1859), northern spotted owl (S.o.
caurina) (Merriam 1898), and Mexican spotted owl (S.0. lucida) (Nelson 1903). The northern
subspecies is found from southwestern British Columbia to central California in the coast ranges,
intersecting with the California spotted owl’s range in the southern Cascades at the Pit River.
The California subspecies ranges from the southern Cascades through the Sierra Nevada and
southern California ranges. The Mexican spotted owl is disjunct from the two other subspecies
and is found from southern Utah and Colorado, through Arizona, New Mexico and western
Texas, and south through the Mexican Plateau (Johnsgard 1988).

Barrowclough et al. (1999), using mitochondrial DNA sequencing to assess gene flow, genetic
structure and biogeographic relationships within and among the three subspecies of spotted owl,
found that they are phylogenetic species that have been reproductively isolated for “at least tens
of thousands of years.” They also found evidence of recent gene flow between the California
and northern subspecies, but hypothesized that such events are “uncommon.” Interestingly, they
found that the northern subspecies first split from the combined Mexican and Californian spotted
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owls, which later split into two separate subspecies. Lastly, they found that the California
spotted owl had an order of magnitude lower nucleotide diversity than either the Mexican or
northern spotted owls and speculated that this was either because of a past population bottleneck
or a mutant haplotype had swept through the population. It is unknown at this time whether
reduced diversity in the California subspecies affects its conservation status.

I1. Natural History

A. Diet

The diet of the California spotted owl is highly varied, including dusky-footed woodrats
(Neotoma fuscipes), northern flying squirrels (Glaucomys sabrinus), deer mice (Peromyscus
maniculatus), brush mice (Peromyscus boylii), California mice (Peromyscus californicus),
pocket gophers (Thomomys bottae), bats (Myotis sp. and Lasirus cinereus), crickets and other
insects, amphibians, screech owls (Otus asio), and Steller’s jays (Cyanocitta stellari) (Barrows
1980, Hedlund 1996, Marshall 1942, Smith et. al. 1999, Thrailkill and Bias 1989). In terms of
number of individuals taken and proportional biomass of selected prey, however, the California
spotted owl is a conservative forager, primarily selecting relatively few prey species, probably
based on size and ease of capture; others are taken only opportunistically (Hedlund 1996,
Thrailkill and Bias 1989). Hedlund (1996), for example, documented that 80% of all pellets in
the San Gabriel Mountains, southern California contained remains of dusky-footed woodrats.
Trapping, however, revealed that woodrats only made up 30% of small mammal fauna, less than
the California mouse (Hedlund 1996). Thus, woodrats were preferentially selected over their
abundance. This is probably because of their large size, which increases foraging efficiency
(Hedlund 1996, Thrailkill and Bias 1989, Smith et al. 1999). Thrailkill and Bias (1989)
demonstrated breeding spotted owls select larger prey than non-breeding owls, indicating
availability of large prey may affect breeding success. In support of this conclusion, Smith et. al.
(1999) documented that successful nesting spotted owls consumed a greater percent biomass of
woodrats than either unsuccessful or non-nesting spotted owls in southern California.

Diets differ between spotted owls at mid-elevations in the Sierra, and the Sierran foothills and
southern California. In the former, flying squirrels are the primary component of owl diets,
whereas in the latter dusky-footed woodrats are the primary prey and flying squirrels are only a
minor constituent of owl diets (Hedlund 1996, Thrailkill and Bias 1989, Verner et al. 1992).

B. Foraging

Spotted owls capture prey by perching on elevated tree limbs or other substrate and silently
pouncing on prey (Forsman 1976). They also are adept at “hawking”—capturing birds and
insects on the wing (Verner et al. 1992). Spotted owls hunt both by sight and sound and are able
to capture prey on the ground, on shrubs or on trees (Verner et al. 1992). If needed, they will
move to a better perch before pouncing and sometimes will hop across the ground in pursuit of
prey. Because of their use of perches and because nearly all their prey items are found in
forested habitats, spotted owls rarely forage in open areas (Barrows 1980, Call et al. 1992).

Spotted owls are primarily night foragers. Forsman et al. (1984) found northern spotted owls on

average left their roosts 14 minutes after sunset and stopped foraging 21 minutes before sunrise.
During the day, spotted owls spend most of their time roosting, but are known to take prey
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opportunistically. Laymon (1991) observed California spotted owls in the western Sierra
Nevada regularly foraging during the day when they were feeding young, but not otherwise.

C. Vocalizations

The spotted owl uses a variety of calls, including various hoots, barks and whistles. Forsman et
al. (1984) defined 13 primary types of vocalizations. The most common of these is the “four-
note location call”, which is used in territorial disputes and for location between paired owls. It
is characterized by a single hoot followed by a short pause, two closely spaced hoots, another
short pause, and then a final hoot. Forsman et al. (1984) represented this phonetically as: hoo - -
- ho0-hoo - - - - hooo. Others include a “bark series” characterized by three-seven loud barking
notes at the rate of two-three notes per second, used mostly by females during territorial disputes;
“series location calls,” which is a sequence of 7-15 hoots used mostly during territorial disputes;
“contact call,” which is a “hollow whistled note ending in an upward inflection” used mostly by
females to alert the male or young of her location for delivery of food or copulation, and
“juvenile begging call,” which is a high pitched whistle used to indicate hunger (Forsman et al.
1984). Juveniles develop most adult calls in the fall or winter of their first year (Ibid.). Females
generally have a higher pitched call, allowing for identification of sex (Blakesley et al. 1990).

D. Reproduction

Spotted owls are monogamous with both members of a pair remaining in the same home range
throughout the year, though often not roosting together during the non-breeding season (Forsman
et. al. 1984, Verner et al. 1992). The breeding season begins in mid-February and lasts until as
late as early October with considerable variation depending on elevation and latitude (Verner et.
al. 1992). Birds in the foothills of both southern California and the Sierra Nevada, for example,
are thought to begin breeding about two weeks earlier than birds in mixed conifer forests of their
respective ranges and birds in southern California mixed conifer forests are thought to begin
breeding about four days before birds in Sierra Nevada mixed conifer forests (Verner et. al.
1992). Pairs begin regularly roosting together about two-three weeks before laying. During this
time, the male begins feeding the female and they engage in mutual preening and copulation
(Verner et. al. 1992). Once egg laying begins (one-six days), continuing through incubation (28-
32 days), and until the nestlings are two to three weeks old, the female receives all of her food
from the male. Peak egg laying is from about April 7 to 21 in the San Bernardino Mountains and
from about April 11 to 25 in the Sierra Nevada (Verner et al. 1992). Clutch sizes of the spotted
owl are small with most containing one or two eggs, infrequently three and very rarely four eggs
(LaHaye 1997, Verner et al. 1992). During incubation, female owls develop a distinctive brood
patch, where feathers are absent and the skin is thickened. All incubation is done by the female
(Johnsgard 1988). Nestlings are semialtricial and remain in the nest for 34-36 days (Forsman et
al. 1984). For the first week following fledging, the young are clumsy fliers and thus are often
restricted to a single perch or even the ground for several days at a time. After the first week,
they can generally fly between trees. The parents continue to feed the fledglings until late
September or early October (Verner et al. 1992).

Rather than constructing their own nests, spotted owls use tree cavities, mistletoe brooms,
depressions in broken-top trees or snags, or platform nests constructed by other species, such as
goshawks, ravens or tree squirrels (Gutiérrez et al. 1992, Gutiérrez et al. 1995). Platform nests
are more common in southern California, whereas cavities are more common in the Sierra
Nevada (Gutiérrez et al. 1992, Gutiérrez et al. 1995). Similarly, snags are more often used in
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southern California and the southern Sierra Nevada than in the northern Sierra Nevada, but still
less than live trees. Nests occurred in a variety of species, including ten species of conifer and
seven species of hardwood. Use of hardwoods for nesting primarily occurs in riparian hardwood
forests (Gutiérrez et al. 1992). Nests are almost universally found in larger trees. Gutiérrez et al.
(1992) compiled data from 1986-1991 on all National Forests in the range of the California
spotted owl and found mean nest trees of approximately 45” dbh in Sierra Nevada mixed conifer,
37 dbh in southern California mixed conifer and 29.5” dbh in riparian hardwood forests. Nest
trees are also typically old, frequently ranging from 200-350+ years in age (Gutiérrez et al. 1992,
North et al. In press, LaHaye and Gutiérrez 1999). This is probably because old trees are more
likely to have large cavities, broken tops or other deformities used for nesting by the spotted owl.
A century and a half of logging in the Sierra Nevada, focusing on large trees that take several
centuries to grow, has drastically reduced the quantity and distribution of trees used by the owl
for nesting (Verner et al. 1992). Gutiérrez et al. (1992) state: “it is reasonable to hypothesize
large-diameter trees as a current or potentially limiting factor sometime in the future.”

E. The range and distribution of the California spotted owl

The range of the California spotted owl is the smallest of the three subspecies, encompassing
approximately one quarter or less the area of the northern or Mexican spotted owl’s range
(Gutiérrez and Harrison 1996). In the Sierra Nevada, the spotted owl’s historic range was
probably continuous. Today, it remains largely so, but because of a combination of natural and
anthropogenic habitat fragmentation has several discontinuities (Beck and Gould 1992, see
below). The spotted owl’s range in southern California was historically discontinuous.
However, this discontinuity likely has been heightened by loss of low elevation dispersal habitat
because of development and other factors (Noon and McKelvey 1992).

Sierra Nevada. The California spotted owl’s range in the Sierra Nevada includes the entire
western side of the Sierra Nevada from the Pit River in the southern Cascades south to Tehachapi
Pass (Gould 1977, Verner et al. 1992). At the Pit River, the California spotted owl’s range
connects with the range of the northern spotted owl, where the two subspecies probably
interbreed (, Borrowclough et al. 1999, Verner et al. 1992). At the southern end of the range, it
is likely that birds historically crossed Tehachapi Pass, allowing interchange between the two
population groups of California spotted owls. A small number of territories have also been
found in the eastern Sierra Nevada in both red fir and eastside pine forests.

In the Sierra Nevada, the California spotted owl occurs in mixed conifer, red fir, ponderosa pine
and foothill riparian forests. Verner et al. (1992) calculated that 81.5% of territories were in
mixed conifer, 9.7% in red fir, 6.7% in pine-oak, 1.6% in foothill riparian hardwood and .5% in
eastside pine. Sierra Nevada mixed conifer not only harbors the majority of birds within the
mountain range, but also rangewide with 62.4% of all territories known in 1992 (Verner et al.
1992). Though only slightly less than 7% of all territories are found in pine-oak, this habitat type
also provides winter habitat for an unknown number of owls. Laymon (1988) and Verner et al.
(1991) found that owls migrated during the winter from mixed conifer forests to low elevation
(<3,900 ft.) pine-oak woodlands, comprised of either ponderosa or gray pine. Conversely, Call
et al. (1992) did not observe migration in their study of owls on the Tahoe National Forest,
indicating only a portion of California spotted owls migrate.

Sierran mixed conifer forests occupy a mid elevation belt on the westside of the Sierra Nevada,
roughly 10-70, but mostly less than 30, miles wide and approximately 400 miles long (Langley
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1996). In total, Sierran mixed conifer forests occupy approximately 6,546 km® (Davis and Stoms
1996). Primary tree species in this zone include Douglas-fir, sugar pine, ponderosa pine, white
fir, incense cedar, black oak and red fir (Verner et al. 1992). Davis and Stoms (1996) estimate
that Sierran mixed conifer forests are approximately 68% publicly and 32% privately owned.
Verner et al. (1992) state “most of the best forest-growing lands in the Sierra Nevada are owned
by commercial timber companies in the mixed-conifer zone,” indicating private lands may have
historically played a greater role in supporting California spotted owls in mixed conifer forests
than they do today (see below). The narrowness of the owl’s prime habitat causes it to be highly
subject to discontinuity from habitat fragmentation and indeed there are currently several
discontinuities in its distribution (see below).

Red fir forests occur directly above mixed conifer forests, occupying roughly 4,550 km” (Davis
and Stoms 1996). Though red fir is the predominant tree species, white fir is common in stands
at lower elevations and lodgepole pine and quaking aspen are common in stands at higher
elevations (Verner et al. 1992). Over 90% of all red fir forests in the Sierra Nevada are publicly
owned and nearly 25% are managed by the National Park Service (Davis and Stoms 1996).

Westside ponderosa pine forests occur below the mixed conifer zone in the Sierra Nevada and
occupy roughly 4,402 km® (Davis and Stoms 1996). Ponderosa pine is the dominant overstory
species, mixing with incense cedar and white fir at higher elevations (Verner et al. 1992).
Several species of oak are common under- or mid-story species. Approximately 65% is publicly
owned (Davis and Stoms 1996). Along with eastside ponderosa pine forests, this is one of the
most heavily logged forest types (Franklin and Fites-Kaufmann 1996).

Riparian hardwood forests occupy a relatively small portion of the landscape in the foothills of
the Sierra Nevada (Davis and Stoms 1996). Primary tree species include cottonwood, sycamore,
interior live oak, Oregon ash and buckeye (Verner et al. 1992). The majority of these forests are
privately owned (>70%)(Davis and Stoms 1996) and many areas are threatened with
development or have already been developed.

Eastside pine forests occupy roughly 1,614 km* (Davis and Stoms 1996) east of the Sierra
Nevada crest. Ponderosa and Jeffrey pine are the major tree species. Eighty percent of eastside
ponderosa pine forests are publicly owned (Davis and Stoms 1996). Though historical
occupancy of eastside ponderosa pine is unknown, the current limited distribution of owls is
likely at least in part due to heavy logging of this forest type dating back to the late nineteenth
century and continuing to the present. Franklin and Fites-Kaufmann (1996), for example, found
that 78% of eastside pine forests lacked significant traits of late successional forests.

Of the 1476 reliable owl locations (observed after 1990) in the Sierra Nevada, the vast majority
(85%) of known territories are found on National Forest Lands (Gould unpublished data) with a
lesser amount found on private lands (10%), National Parks (4%), Bureau of Land Management
lands (.8%), state (.3%) and Native American lands (one territory) (Table 1). Given that
approximately 30-40% of potential, suitable habitat is found on private lands (Davis and Stoms
1996, Verner et al. 1992), however, it is likely that historically a larger percentage of territories
occurred on these lands. This potential shift in distribution likely reflects the degree to which
habitat on private lands has been degraded and fragmented.

Table 1, numbers and percent in parentheses of reliable territories related to ownership and
management agency.
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USFS Private | NPS BLM State | Native | Total
Sierra 1248 (85) | 146 (10) |64 (4) [12(.8) |5(3) |1 1476
Nevada
S. California | 281 (85) 37 (13) 0 2 (.7) 6(2) |4(1.4) |329

Southern California. The California spotted owl occurs in all major mountain ranges of
southern California, including the San Bernardino, San Gabriel, Tehachapi, Santa Lucia, Santa
Ana, Cuyamaca/Laguna, Liebre/Sawmill Mountain, Mount San Jacinto, Palomar Mountain and
the Los Padres Ranges (Noon and McKelvey 1992). These ranges form isolated habitat islands,
surrounded primarily by low elevation desert scrub and chaparral, which is unsuitable for the owl
(Noon and McKelvey 1992). Habitat islands vary in size and proximity to other ranges and thus
differ widely in the number of owl sites they support (e.g. MacArthur and Wilson 1967). For
example, the Santa Ana Mountains, which are fairly small and 30-40 miles from other mountain
ranges, only supported two owl sites in 1992 (Noon and McKelvey 1992). Whereas, the San
Bernardino Mountains, one of the larger ranges and within 12 miles of two other ranges, have a
total of 132 sites (Gutiérrez et al. 1999). Noon and McKelvey (1992) characterized the
distribution of the California spotted owl in southern California as:

“an insular population structure characterized by large (about 200 pair sites) to small
(about 2-4 pair sites) local populations distributed among discrete mountain ranges. The
distribution of habitat “islands” is discontinuous across the landscape, reflecting natural
discontinuities in vegetation structure and composition, in topographic conditions and in
the effects of extensive human-induced habitat disturbance and fragmentation.”

Isolation of southern California spotted owl populations is likely greater today than it was
historically because of loss of low elevation habitats, such as riparian forests, that may have
facilitated dispersal. Historically, California spotted owls were found in riparian canyons of San
Diego, Riverside and Los Angeles Counties (Bandier 1892, Dawson 1923, Sechrist 1938, Heller
1893, Cole 1908, Payton and Nokes 1925, Payton 1909). For example, spotted owl eggs were
collected in Fish Canyon in Los Angeles County, where a nest was found in a “hole in a rocky
cliff” (Paytan and Nokes 1925), near Riverside, California, where a nest was located in a
cottonwood tree (Heller 1893), and Fanita Ranch, San Diego, California, where a nest was found
in a sycamore in a dense stand of live oaks (Sechrist 1938). Low elevation riparian forests in all
likelihood formed a network that allowed dispersal between the various isolated mountain ranges
(LaHaye personal communication). Presently, nearly this entire habitat has been lost to
development, water consumption, dams and livestock grazing (GAO 1988). Additionally, many
low elevation areas between mountain ranges occupied by spotted owls have been converted to
urban areas possibly further reducing the likelihood of dispersal.

The owl primarily occurs in three vegetation community types in southern California, including
live oak/bigcone Douglas-fir (40.8% of sites), riparian/hardwood (32.2% of sites) and mixed
conifer (26.4% of sites) forests (Verner et al. 1992). A small number of owl sites have also been
found in coast redwood/California-laurel forests (Verner et al. 1992). Live oak/bigcone
Douglas-fir forests are dominated by coast and canyon live oak and bigcone Douglas-fir and
occur in a narrow band at mid elevations. Riparian/hardwood forests occur in riparian canyons
of the various ranges and are dominated by a variety of tree species, including coast and canyon
live oak, cottonwood, sycamore, white alder and California laurel (Verner et al. 1992). Southern
California mixed conifer forests are found at 6,000-9,000’ in elevation in the larger ranges and
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consist of ponderosa pine, white fir, Coulter pine, bigcone Douglas-fir, sugar pine and incense
cedar. Verner et al. (1992) estimated that there are 573,000 acres of suitable habitat in southern
California, mostly under Forest Service management (94%), but stated “we still cannot
characterize the full range of conditions that comprise suitable habitat there.”

There are approximately 329 reliably documented owl locations in southern California. Of
these, National Forest lands harbor the majority (85%), followed by private lands (11%), state
lands (2%), Native American lands (1%) and Bureau of Land Management lands (<1%)(Gould
unpublished data).

II1. Habitat Requirements

Every study on the habitat use and requirements of the California spotted owl conclude that it is
a habitat specialist, which selects stand characteristics associated with old-growth or mature
forests for nesting, roosting and foraging. These include large trees, high canopy closure,
decadent stand traits, such as snags and broken tops, and at least a two-layered canopy (e.g. Bias
and Gutiérrez 1992, Moen and Gutiérrez 1997, LaHaye et al. 1997, Gutiérrez et al. 1992).
Significantly, these results are consistent with findings for both the northern and Mexican spotted
owls (e.g. Gutiérrez et al. 1998, LaHaye and Gutiérrez 1999, Peery et al. 1999). Below, we
present the current evidence concerning habitat attributes required by the owl.

A. Study Methodologies

Determining some general habitat characteristics of roosting and nesting owls has been
straightforward. Spotted owls readily respond to imitations or recordings of their call, allowing
researchers to easily locate them while nesting or roosting and then measure the characteristics of
the surrounding stand (e.g. Bias and Gutiérrez 1992, Gould 1977, Laymon 1988, Moen and
Gutiérrez 1997, LaHaye et al. 1997, Verner et al. 1991). Documenting the habitat requirements
of foraging owls, however, is more difficult because owls forage at night and are less stationary
than when roosting and nesting. Two approaches have been taken. Call (1990) and Laymon
(1988) located radio-marked owls at night, when they were assumed to be foraging, and then
returned during the day to measure various stand attributes. Zabel et al. (1992) and Verner et al.
(1991) similarly located radio-marked owls, but instead of directly measuring stand attributes,
estimated them based on aerial and ortho-photos and remote sensing. The difference in
methodologies resulted in significantly different findings, particularly between Zabel et al. and
Call and Laymon. Whereas Call and Laymon found significant selection for old-growth stand
characteristics, Zabel et al. found inconclusive selection for some old-growth traits, but not
others. Because Call and Laymon directly measured stand traits, however, their results are
considered more conclusive. Gutiérrez et al. (1992) conclude:

“Results of Call’s (1990) and Laymon’s (1988) studies reported earlier in this Chapter,
tend to show stronger selection for habitat attributes by foraging owls than suggested by
studies reported in Chapter 6 [Zabel et al. 1992]. We believe this resulted from
differences between studies in their scale of measurements. Call and Laymon sampled
habitats at or very near actual locations where owls foraged. Studies reported in Chapter
6, on the other hand, characterized the entire stand in which a given owl foraged, thus
lacking the localized scale used by Call and Laymon.”

And Zabel et al. (1992) state:
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“We can differentiate habitat selection only at the level of the entire polygon.
Consequently, evidence of habitat selection given in this chapter is likely to be less
conclusive than that given in Chapter 5.”

Based on the above statements, Laymon and Call should be considered more conclusive than
Zabel et al. (1992) for characterizing foraging habitat.

B. Large trees

Roosting and nesting requirements. Every study that has quantified the nesting and roosting
characteristics of the California spotted owl has demonstrated significant selection for stands
with trees larger than 20-24” dbh (table 2). In the first of these studies, Gould (1977) described
stand characteristics at 192 California and northern spotted owl territories throughout California.
Of these 192 sites, 83% were dominated by trees larger than 33” dbh. More recently and in a
study specific to the California spotted owl, Bias and Gutiérrez (1992) measured stand traits at
eleven nest sites in the Central Sierra Nevada, in combined variable radius and .04 ha. plots, and
found greater basal area of medium (12-24” dbh), mature (24-40” dbh) and old-growth (>40”
dbh) trees than found in random plots. Eight of the eleven nests were in stands with dominant
trees >24” diameter at breast height (dbh), whereas the remaining three were in stands with
dominant trees 12-24” dbh. All eleven nest stands, however, had one or more residual old-
growth trees. Similarly, Moen and Gutiérrez (1997), in a study of 25 owl “activity centers,”
found that nest stands contain significantly more and larger trees (>24”)(P = .0033) and more
residual old-growth trees (>40”’) than random stands (P = .0018). Large trees are required by
California spotted owls in the southern portion of their range, as well. In a study of 103 owl
territories in the San Bernardino Mountains, LaHaye et al. (1997) documented that owls selected
nesting stands, measured in variable radius plots, with significantly higher basal areas of conifer
trees 20-30” and >30” dbh and hardwood trees 12-18” and >18” dbh than random stands (p <
.05).

Results were nearly identical for roost sites. Moen and Gutiérrez (1997) documented that 97%
of all roosts located had residual old-growth trees (>40 dbh), including many that were found in
stands the Forest Service had classed via remote sensing as mixed conifer, pole stage (12-24”
dbh)'. Similarly, Laymon (1988), using data from 12 radio-marked birds, demonstrated that
owls select roosting stands with significantly greater densities of trees >24” diameter in both
summer and fall than in random plots. Indeed, summer roosts had 80% more large trees (>24”)
than random plots, leading Laymon to conclude: “thus, summer roost sites exhibited many more
characteristics of dense, mature forest than did the forest in the home ranges at large.”

Foraging requirements. Similar to nesting and roosting habitat, foraging owls select stands
with large trees (Table 2). In a study of 12 radio-marked owls on the Eldorado National Forest,
for example, Laymon (1988) documented that a majority of foraging locations were in stands
with trees >24” dbh and that owls used stands with trees >24” dbh significantly more than
expected based on their availability on the landscape, whereas stands with trees 11-24” dbh were
used significantly less than expected based on availability. Similarly, in a study of seven radio

! Despite the inability of remote sensing to identify stands with residual old-growth trees characteristic of owl
habitat, the Forest Service has continued to use remote sensing for determining management of spotted owl habitat.
As a result, some owl habitat likely has been classified as non-owl habitat and received less protection.

Petition to list the California spotted owl — April 2000 page 8



marked owls on the Tahoe National Forest, Call (1990) found owls use clearcuts and other
openings less than expected based on availability, stands with trees 11-20” dbh in proportion to
their availability and stands with trees 20-35” dbh significantly more than expected based on
availability. Both studies indicate owls select stands with large trees (>20” dbh) while foraging.

Conversely, Zabel et al. (1992) found that cumulatively over three study areas, including both
roosting and foraging sites, the owls used all tree-size classes in proportion to availability. There
were significant differences in habitat between the various study areas, however. Only ten and
21% (breeding and nonbreeding season, respectively) of locations were in stands with trees >21”
dbh in their study area in mixed conifer forests of the Sierra National Forest (S-CON). By
contrast, 91 and 99% of locations were in stands with trees >21” dbh in their study area in
riparian oak woodland of the Sierra National Forest (S-OAK); and 82 and 70% of locations were
in stands with trees >21” dbh in their study area in mixed conifer forests of the Lassen National
Forest (L-CON). These differences indicate that lack of available habitat in the S-CON study
area skewed results against selection for tree size. This is significant because habitat selection by
the owls in the S-CON study area may reflect the quality of the habitat available to the owls,
more than preference. Zabel et al. (1992) conclude:

“The data suggest, however, that the habitat available to spotted owls on the Sierra NF
may be less adequate than that on the Lassen NF. Indeed, it may be that spotted owls on
the Sierra NF cannot maintain their numbers, and that perhaps they are maintained by
immigration from populations in the neighboring NPs. Note that the Sierra NF shares its
northern border with Yosemite NP and its southern border with Sequoia/Kings Canyon
NPs.”

Thus, the weight of evidence indicates foraging owls select stands with trees >20-24" dbh, likely
including the work of Zabel et al. (1992) in two of three study areas.

Table 2. Size of trees in stands selected for nesting, roosting and foraging by California spotted

owls.

study size of trees: nesting and size of trees: foraging (dbh
roosting (dbh inches) inches)

Gould 1977 >337%

Bias and Gutiérrez 1992 >24”

Moen and Gutiérrez 1997 | >24”

LaHaye et al. 1997 >20”

Laymon 1988 >24” >24”

Call 1990 >20”

Zabel et al. 1992 >k

*Both California and northern spotted owls
**Both roosting and foraging locations

C. Canopy closure
Nesting and roosting requirements. All studies demonstrate that the California spotted owl
selects stands with high canopy closure, generally >70%. Of the eleven nest sites measured by

Bias and Gutiérrez (1992), ten had canopy closure >70% and all had significantly higher canopy
closure than found in randomly selected plots. In southern California, LaHaye et al. (1997)
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documented a mean canopy closure of 79.3% for nest stands compared to 52.4% for random
plots. Canopy closure was also significantly higher at roost sites than random plots. Moen and
Gutiérrez (1997) found 99% of all roosts had canopy closure >40%, failing, however, to specify
how many were over 70%. Laymon (1988) documented 99% of all roosts had canopy closure
between 60-100% in summer with a 26% higher mean than random plots. A majority of fall and
winter roosts (73 and 66% respectively) also had canopy closure between 60-100% . Finally, 29
of 29 roost sites measured by Bias and Gitierrez (1992) had canopy closure >70%. Thus,
evidence indicates California spotted owls require >70% canopy closure for nesting and roosting.

Foraging requirements. Existing studies provide conflicting information about the minimum
amount of canopy closure required by foraging owls, with some studies indicating 40% canopy
closure is required and others indicating as much as 70% canopy closure may be required.
Laymon (1988) documented that a majority of foraging locations had canopy closure between
60-100% and that stands with 60-100% canopy closure and trees 11-24” dbh were selected in
greater proportion to their availability. In addition, owls selected stands with canopy closure
between 40-59% and large trees, and avoided stands with 10-39% canopy closure regardless of
tree size, indicating that stands with both 40-69% and >70% canopy closure were selected.
Similarly, Call (1990) in a study of radio-marked owls on the Tahoe National Forest documented
a mean canopy closure of 91.8% at foraging sites, which was significantly different than random
sites (mean canopy closure of 85.2%), and that stands with both 40-69% and >70% canopy
closure were used in greater proportion than their availability. Verner et al. (1991), however, in
a study of radio-marked owls in the Sierra National Forest and Sequoia/Kings Canyon National
Parks found that owls use, including both foraging and roosting locations, stands with >70%
canopy closure more than expected based on availability, whereas stands with canopy closure
40-69% were used in proportion to their availability. Further, Call et al. (1992) documented that
owl home ranges contained more stands with >70% canopy closure than available on the
landscape and that stands with 40-69% canopy closure were found in proportion to their
availability. Zabel et al. (1992) located more owls in stands with canopy closure >40% and these
stands were used more than expected by the owls based on their availability on the landscape,
whereas stands with <40% canopy cover were used less than expected. Unfortunately, Zabel et
al. (1992) did not separate stands with >70% canopy closure from stands with 40-69% canopy
closure for analysis of selection. More foraging and roosting locations documented by Zabel et
al. (1992), however, were found in stands with >70% canopy closure on the Lassen National
Forest and Sierra National Forest riparian oak study areas than in stands with canopy closure 40-
69% and the mean proportion of locations in stands with >70% canopy closure was higher than
the mean proportion of these stands within the home ranges on all of the three study areas (Table
3). Conversely, the mean proportion of locations in stands with canopy closure 40-69% was in
most cases nearly equal to or less than the mean proportion of these stands in the home ranges
(Table 3). Thus, while it is clear that owls select against stands with <40% canopy closure, it is
unclear whether owls show a stronger preference for stands with >70% or 40-69% canopy
closure for foraging. Until this can be tested further, a conservative approach would be to
assume that stands with >70% canopy closure provide better foraging habitat than ones with 40-
69% canopy closure, particularly given the limited quantity of such stands and the extent of
documented population declines.

Table 3. Comparison of use and availability of stands with >70% and 40-69% total canopy
closure. Though it appears that selection for >70% canopy closure may be more significant than
selection for 40-69% canopy closure, Zabel et al. (1992) lumped >70% with 40-69% canopy
closure for analysis of preference by the owls (reprinted from Zabel et al. 1992).
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Breeding season Nonbreeding season
National Forest total mean % mean % of | mean % area | mean %
canopy area within | locations | within home | of
closure home ranges ranges by locations
by canopy canopy
closure closure
Sierra NF mixed 40-69% 67.7 68.5 59.8 64.4
conifer
>70% 13.2 22.2 16.4 22.2
Sierra NF riparian | 40-69% 50.1 41.6 34.7 38.5
oak
>70% 273 48.8 31.6 47.4
Lassen NF 40-69% 26.3 20.4 25.7 18.5
>70% 41.1 64.7 39.6 67.5

D. Multi-layered dense stands

Nesting and roosting requirements. Gould (1977) observed that of 192 northern and
California spotted owl territories: “the quality of the forest was quite similar: a multi-layered
forest with a diversity of tree species.” This initial observation of selection for multi-layered
stands, typically associated with old-growth or mature forests, is supported by later studies. Bias
and Gutiérrez (1992), for example, found greater variation in tree size in nest stands compared to
random plots, and Moen and Gutiérrez (1997) found higher structural diversity in roosting and
nesting stands compared to random plots, features indicative of multi-layered stands. Similarly,
in southern California, LaHaye et al. (1997) found owls select multi-layered stands often with a
conifer overstory and hardwood understory.

Several studies also found that owls select stands with greater numbers of trees than random
plots when nesting and roosting. Moen and Gutiérrez (1997), for example, found more live trees
in nest stands than random plots and Bias and Gutiérrez (1992) documented greater basal area of
medium, mature and old-growth trees in nest stands and of medium and old-growth trees in roost
stands than in random plots, indicating denser stands.

Foraging requirements. Both of the primary studies on foraging habitat found selection for
stands with a multi-layered canopy (Call 1990, Laymon 1988). Call (1990) documented that
foraging owls select stands with multiple vegetation strata (canopy layers) and Laymon (1988)
found that foraging owls prefer stands with little vegetation between the ground and 33’ and
higher foliage volume between 33-130°, which is produced by a multi-layered canopy. This
attribute is likely selected because it affords owls a range of heights to perch and locate prey.

E. Large snags and downed woody debris

Nesting and roosting requirements. Spotted owls have been documented to select stands for
nesting and roosting with greater numbers and basal area of snags (standing dead trees) than
random plots (Bias and Gutiérrez 1992, Laymon 1988, LaHaye et al. 1997). Snags provide
nesting and perching sites for the owl and potentially increase prey abundance. For example, the
flying squirrel, the owl’s main prey item in the northern Sierra Nevada, requires large snags with
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cavities for denning and as a result may be more common in stands with a greater abundance of
snags (Carey 1991, Carey 1995, Weigl and Osgood 1974). Snags also likely attract woodpeckers
and secondary cavity nesting birds, minor prey items of the owl (Rosenberg et al. 1996).

Foraging requirements. California spotted owls chose stands for foraging with higher basal
area of snags than random sites in both Call’s and Laymon’s studies. Additionally, Laymon
(1988) found that owls select stands with more and larger snags. Both studies indicate that large
snags are a critical component of owl foraging habitat. These studies also documented that owls
select stands for foraging with more downed woody debris. Call (1990) found significantly
greater amounts of downed woody debris 1-11.8” and >11.8” diameter in stands used by owls for
foraging compared to random plots and Laymon (1988) documented that optimal foraging
habitat contains moderate levels of small dead and down material. Similar to snags, downed
wood likely increases prey abundance (Maser et al. 1978).

F. Selection for other features

Gould (1977) documented that 89% of northern and California spotted owl territories occurred
on the lower slopes of canyons, 90% had water courses within .3 km, and more occurred on
slopes with a north aspect. More recent studies have either not quantified these variables, or in
the case of aspect did not find a statistical difference (Bias and Gutiérrez 1992, LaHaye et al.
1997). All of these observations require more data to make definitive conclusions or may be
factors that co-vary with other characteristics selected by the owl. It is also possible that the
observations of Gould (1977) indicate selection for a cooler micro-climate by the owl.

G. Home range size and landscape scale habitat requirements

Using radio-telemetry, several studies have estimated home range size of the California spotted
owl in the Sierra Nevada (Call 1990, Laymon 1988, Zabel et al. 1992). For example, estimates
of mean breeding season home range size from three studies in mixed conifer forests, using the
100% minimum convex polygon (MCP) method, were 2,114 acres based on 12 radio-marked
owls on the Eldorado National Forest (Laymon 1988), 3,137 acres based on five radio-marked
owls on the Tahoe National Forest (Call 1990), 5,423 acres based on nine radio-marked owls on
the Lassen National Forest and 1,799 acres based on 24 radio-marked owls on the Sierra
National Forest (Zabel et al. 1992) (Table 4). Though there is a wide range of variability in this
data, these studies indicate that breeding season home ranges are generally larger in the northern
Sierra Nevada than either the central or southern Sierra Nevada.

Zabel et al. (1992) found that home ranges were considerably larger during the nonbreeding
season than the breeding season with a mean of 14,677 acres for seven owls in the Lassen
National Forest and 5,943 acres for 18 owls in mixed conifer forests of the Sierra National Forest
(Table 4). Conversely, both Call (1990) and Laymon (1988) found similar home range sizes
during the breeding and nonbreeding seasons. Both Call (1990) and Zabel et al. (1992) found
larger home ranges when the breeding and nonbreeding seasons were combined, however. The

Table 4, estimated home range size from three studies, using the 100% MCP method.

Mean Home | Call 1990 | Laymon Zabel et al. 1992
Range Size 1988
(acres)
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Lassen NF | Sierra NF | Sierra
mixed con. | mixed con. | NF Oak
Individual 3,137 +/- | 2,114 5,423 +/- 1,799 +/- 715 +/-
birds breeding | 450 5,194 787 624
season
Individual 2,969 +/- | 2,074 14,677 +/- 5,943 +/- 762 +/-
birds 417 8,252 4,530 469
nonbreeding
season
Individual 4,085 +/- 12,927 +/- 5,969 +/- 1,043 +/-
birds 492 10,132 4,640 866
combined
Pairs breeding 3,014 2,515 +/- 457 +/-
Season 874 274
Pairs 17,292 7,201 +/- 819 +/-
nonbreeding 6,901 251
season
Pairs 7,709 +/- 876 +/-
combined 7,184 304

former documented a mean of 4,085 acres for five birds on the Tahoe National Forest and the
latter found a mean of 12,927 acre on the Lassen National Forest and 5,969 on the Sierra
National Forest. Based on Zabel et al. (1992) alone, combined home ranges, like breeding
season home ranges, were larger in the northern Sierra Nevada than the southern, but if Call
(1990) is also considered, this pattern no longer holds true. Breeding, nonbreeding and
combined home ranges of owls in Sierra National Forest riparian oak habitats were consistently
smaller than home ranges of owls in mixed conifer forests, regardless of latitude. Mean home
ranges in these habitats ranged from 700-1,000 acres (Zabel et al. 1992). Overall, these studies
indicate there is a wide range of variability in home range size of the California spotted owl,
ranging from a mean of 4,000 to 13,000 acres for combined breeding and non-breeding season
owls in mixed conifer forests of the Sierra Nevada.

Regardless of the variability in home range size, the above findings indicate the owl may require
large areas of suitable habitat (e.g. stands dominated by large trees, with high canopy closure
(>70%), multi-layered canopies and large numbers of snags). What is unknown, however, is
what proportion of each California spotted owl home range must be suitable for them to remain
viable; nor is it known what proportion of the landscape as a whole must be in a suitable
condition to support a viable number of owl pairs in close enough proximity to each other to
facilitate reproduction and genetic exchange and avoid extinction from demographic
stochasticity. These questions are inherently difficult to answer for several reasons. First, it is
difficult to measure the specific characteristics of forest stands over a large area. Thus, although
studies have measured the characteristics of stands occupied by owls, they have not been able to
perform these same measurements within all forested stands in a home range’. Second, even if it
were possible to measure all stands in a home range or even many home ranges, then we would

2 As noted above, Forest Service vegetation maps based on remote sensing fail to adequately characterize spotted
owl habitat at the landscape scale (Moen and Gutiérez 1997).
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still need to know if owls were surviving and reproducing in these home ranges. We cannot
assume that just because an owl occurs in a home range that it is suitable for owls to survive and
reproduce within that home range in the long-term. Lastly, there is a lack of information on the
requirements of dispersing juveniles or floaters and thus it is difficult to determine the necessary
quantity and distribution of habitat to support dispersal.

To date, two studies have made crude attempts at describing habitat within California spotted
owl home ranges (Zabel et al. 1992, Call et al. 1992). Zabel et al. (1992) classified forest stands
within home ranges of three study areas into one of five tree size classes and canopy closure
classes both for total and dominant canopy cover, using aerial photographs, USGS topographic
maps and orthoquads. This analysis shows that, excluding home ranges in mixed conifer forests
of the Sierra National Forest, a majority of stands in the home ranges were dominated by trees
over 21 and that in all three study areas a majority of stands had a total canopy closure over
40% (Table 5). Call et al. (1992) found that owl home ranges had less clearcut, shrub or
plantation areas, more medium trees (11-20” dbh) and more stands with >70% canopy closure
than available on the landscape. Whereas, both large trees and stands with 40-69% canopy cover
occurred in the home ranges in proportion to their availability on the landscape. Because the
stand descriptions were rather coarse, sample sizes fairly small and we have no information on
how owls were doing in the studied home ranges, however, we cannot easily draw conclusions
from these studies about the quantity of habitat required on the landscape to support viable
populations.

Table 5, mean tree size and dominant and total canopy closure classes of owl home ranges on
three study areas from Zabel et al. (1992).

Tree size class (d.b.h | Sierra NF mixed Sierra NF oak Lassen NF mixed
inches) conifer conifer

11- 20 83.9% 8.3% 30%
21-35 9.5% 91.2% 25.1%
>35 3.2% 0% 37.7%

Dominant canopy
closure (percent)

40-69 35.4% 54.2% 25.1%
>70 2% 19.4% 7.6%
Total canopy closure

(percent)

40-69 67.7% 50.1% 26.3%
>70 13.2% 27.3% 41.1%

In the absence of knowledge of the specific quantity and distribution of habitat required by the
California spotted owl within individual home ranges and on the landscape, the safest course is
to not degrade or destroy existing suitable habitat and to allow recovery of currently un-suitable
habitat to a suitable condition, particularly considering that owl populations are declining. The
“Working Group on Late-Successional Conservation Strategies”(WGLSCS) (1996) determined
that 67% of mixed conifer forest in the three main National Parks of the Sierra Nevada are high-
quality old-growth (LSOG 4, 5) and that 23% are moderate quality old-growth (LSOG 3). These
figures represent a best guess at the proportion of forested acres in the Sierra Nevada that were in
an old-growth condition prior to European settlement. Thus, allowing recovery of an old growth
condition to 75% or more of each home range would approximate conditions that likely
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supported spotted owls for thousands of years. In addition, in order to facilitate dispersal of
juveniles, reproduction and genetic exchange and avoid loss of distinct population segments
from demographic or environmental stochasticity, the safest approach would be to configure this
habitat to ensure overlapping home ranges throughout the owl’s range with no gaps, excluding
those created by natural fragmentation.

IV. Population Status

A. Sierra Nevada

Population Distribution. Based on surveys since the 1970s, there are a total of 1726 spotted
owl locations in the Sierra Nevada, of which 1476 are considered reliably extant, meaning they
have been confirmed since 1990 (Gould unpublished database). Of the 250 unreliable territories,
19 (7.6%) have been surveyed to protocol (six visits over two years) and determined to be likely
extirpated and 32 (12.8%) have been visited at least once, but not to protocol, without detection
of owls, indicating they may no longer be active territories. Of the 1476 reliable territories, 40
(2.7%) have been surveyed to protocol without detection of owls, indicating they are likely
extirpated, and 82 (5.6%) have been surveyed at least once, but not to protocol, without
detection, indicating they are potentially extirpated. One thousand and seven of the reliable
territories have been occupied by a pair in one or more years, 268 have only been occupied by a
territorial single, confirmed by a protocol survey, and 201 have only been occupied by a single
bird, but were not surveyed to protocol.

Gould (unpublished database) incorporated detailed information about every owl territory in the
Sierra Nevada, including location, year last detected, reproductive status and other information,
into a Geographic Information Systems (GIS) database. We have used this database to explore
the distribution properties of the California spotted owl in the Sierra Nevada. Several authors
have asserted that the California spotted owl’s distribution is continuous in the Sierra Nevada,
but failed to state the methodologies or assumptions used in making this determination (e.g. Beck
and Gould 1992). We used the GIS database produced by Gould (unpublished) to determine
whether the distribution is in fact continuous, based on different assumptions of what distance
constitutes continuous territories. This was accomplished by placing circles of two and 3.5 mile
radii around each territory and then visually determining whether there were breaks in the
distribution. Circles were placed around both all reliable territories and reliable pairs. The
smaller radius was chosen in order to approximate the size of owl home ranges (two miles
represents about an 8,000 acre home range), which range from a mean of roughly 4,000 acres to
13,000 acres, excluding riparian home ranges (Call 1990, Zabel et al. 1992). We approximated
home range size because interconnected home ranges represent the greatest degree of continuity
possible for a population and provide the highest likelihood that dispersing juveniles and adults
will locate vacant territories. The larger radius was chosen to approximate the known dispersal
distances of juvenile northern spotted owls. Thomas et al. (1990) found that of all radio-marked
juveniles in several studies about 75% traveled at least seven miles. Our rationale was that if
territories are within the approximate distance traveled by dispersing juveniles than there is some
chance that they will be colonized should they become vacant.

Similar to Beck and Gould (1992), we defined “Areas of Concern” (AOC) as places where the
overall owl distribution was broken, narrow or characterized by low owl densities. We have
labeled each AOC numerically from north to south (Figure 1). AOC were first identified using
reliable pairs with the two mile radius because this combination produced the strongest patterns.
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We do, however, discuss all the combinations in relation to each AOC and population continuity
as a whole. In order to determine if gaps in the owl distribution or low owl densities related to
forest cover type, we consulted maps of forest type and late successional ranking found in
Langley (1996) and developed by Franklin and Fites-Kaufmann (1996). The following
paragraphs describe each AOC identified by our analysis, many of which, but not all, were also
identified by Beck and Gould (1992).

1. Most of this AOC was also described by Beck and Gould (1992). It includes a significant
portion of the Lassen National Forest, which Beck and Gould described as being:

“characterized by habitat fragmentation that decreases the density of owl pairs, makes
successful dispersal more difficult, and reduces the quick replacement of owls in vacated
habitat.”

Habitat fragmentation in this AOC stems from both natural and anthropogenic (logging) factors.
We have expanded the boundary of the AOC compared to Beck and Gould (1992) to the
northwest to include an area that they labeled Area A, which could serve as the connection
between the California and northern subspecies. Owl densities in this AOC are generally lower
than in other portions of the range. A number of both reliable pairs and territories (figures 1 and
2) appear to be isolated from other territories by more than four miles, indicated by the two mile
radius circles. Fewer reliable pairs or territories are isolated when the 3.5 mile radius is
considered (figures 3 and 4).

2. This AOC covers portions of the western and southern Lassen National Forest into the
northern part of the Plumas National Forest, where there is a nearly complete break in owl
distribution from east to west. Beck and Gould (1992) also identified this AOC, stating:

“Area 2 is a gap in the known distribution of spotted owls from the western to the eastern
edge of the owl’s range in the northern Sierra Nevada. If few birds and little habitat exist
in this area, north-south dispersal could be impeded. This area and others where few
surveys have been done are, however, capable of producing owl habitat and may not be
breaks in distribution.”

To date, there is no information to indicate owls fill this gap. We included a somewhat larger
area in this AOC, using the gap in the distribution of reliable pairs and the two mile radius. The
gap is less apparent when the 3.5 mile radius is considered, particularly in combination with all
reliable territories.

Beck and Gould (1992) did not explore possible causes for this gap, but did state the area is
capable of supporting owl habitat. Figures in Langley (1996) show a mix of private lands and
mixed conifer habitat on Forest Service lands in this area. Portions of the mixed conifer habitat
were characterized as Rank zero or one in terms of their contribution to late successional forest
function by Franklin and Fites-Kaufmann (1996), indicating that habitat loss and fragmentation
may in part be responsible for this gap.

3. This AOC is a large gap in owl distribution covering the central potion of the Tahoe National
Forest down into the American River, nearly creating another east to west gap in distribution.
Beck and Gould (1992) also included this area, minus the American River portion, in their AOC
list because of checkerboard ownership, granite outcroppings and red fir forests. This gap
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remains quite apparent when all reliable territories are considered with the two mile radius. At
the 3.5 mile radius for both all reliable pairs and territories, the American River portion is no
longer apparent and it becomes less of a complete gap. According to Franklin and Fites-
Kaufmann (1996), this AOC makes a fairly minimal (rank 1 or 2) contribution to late
successional forest function. Because of the checkerboard ownership and the fact that this AOC
occurs in an area with the longest history of intensive logging in the Sierra Nevada (see below),
it seems likely that, in addition to natural habitat fragmentation from granite outcroppings,
fragmentation related to logging is at least in part responsible for this gap in owl distribution.

4. Beck and Gould (1992) identified this AOC based on habitat fragmentation and checkerboard
ownership with very low owl densities on private inholdings. According to our analysis, the owl
distribution is fairly continuous in this area, but we have left it as an AOC because of the
identified habitat fragmentation and low owl densities on private lands. Part of this AOC is
within the Eldorado demography study area.

5. This AOC is found in the northern portion of the Stanislaus National Forest, extending
beyond its western boundary. Beck and Gould (1992) also identified this area as an AOC
because of habitat fragmentation from unspecified causes and private land inholdings. The
analysis of all reliable pairs with the two mile radius circle shows that this area also has low owl
densities and nearly forms a third gap in the distribution. This gap is not apparent when either
the 3.5 mile radius is used or when all reliable territories are considered. Based on maps in
Langley (1996), the area is dominated by westside mixed conifer, indicating logging and not
natural factors, is the cause of habitat fragmentation.

6. A combination of Areas 6 and 7 identified by Beck and Gould (1992), this AOC is found west
of Yosemite National Park in the Stanislaus and Sierra National Forests. According to Beck and
Gould (1992), the northern portion (their Area 6) has little remaining habitat because of
extensive, recent fires and the southern portion (their Area 7) has a high degree of natural habitat
fragmentation that has been accentuated by logging. The area is classified as having
predominantly low ranks (1 and 2) for contribution to late successional forest function (Franklin
and Fites-Kaufmann 1996). In contrast, forests in the adjacent Yosemite National Park have
high ranks for contribution to late successional forest function. Apparently, the fires in the
northern portion of the AOC did not affect the Park to the same degree, perhaps because of their
longstanding prescribed burning program and lack of interrelated effects of logging and fire.
Similarly, in the southern portion of the AOC, the Park does not have the compounding effect of
logging overlaid on natural fragmentation.

7. This AOC is found at the southern end of the Sierra National Forest near the Kings River
Canyon and adjacent to the Sierra demography study area, where there is an almost complete
west to east gap in owl distribution. It was not identified by Beck and Gould (1992). Though we
do not know what the cutting history is for this particular area, Franklin and Fites-Kaufmann
(1996) characterized it as mixed conifer with a low rank for contribution to late successional
forest function.

8. Beck and Gould (1992) identified this area as a point where the distribution of owl habitat is
particularly narrow and indeed figures in Langley (1996) show that the area of forest types
utilized by the owl is very narrow. Within the bounds of Sequoia National Park, this AOC has
never been logged. Franklin and Fites-Kaufmann (1996) characterized the area as having a high
rank (5) for contribution to late-successional forest function. Our analysis shows the area as a
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break in the owl distribution, but this is likely because it was last surveyed in 1988 and 1989. At
that time, several territories were found which are no longer considered reliable. It should be a
priority to conduct surveys in this area and confirm that continuity remains.

9. Also identified as an AOC by Beck and Gould (1992), this area is the southern terminus of
the California spotted owl’s range in the Sierra Nevada and is characterized by low owl densities
and habitat fragmentation. Much of the AOC is low elevation foothills gray pine with scattered
ponderosa pine and oak, as well as eastside pine and is mostly classified as making a low (0-2)
contribution to late-successional forest function (Franklin and Fites-Kaufmann 1996, Langley
1996). This area is critical because it links populations in the Sierra Nevada and southern
California.

Besides these obvious AOCs, a couple of other facets of the known owl distribution are of
interest. First, the distribution of reliable owl pairs in the Tahoe and Plumas National Forests is
generally fragmented when the two-mile radius circle is considered. Though there are no
landscape scale descriptions of habitat of a high enough quality to correlate this distribution with
habitat variables, it seems likely that the owl distribution in these forests as well as elsewhere in
the Sierra Nevada is at least in part determined by habitat fragmentation and loss due to logging.
This is based on the fact that the Tahoe and Plumas have large private land inholdings, where
logging has been and is currently largely unrestricted and intensive and that both forests occur in
the portion of the range with the longest history of logging. Second, the known distribution of
owls in the Sierra Nevada is for the most part limited to the bounds of the National Forest
system, including private land inholdings. Because survey efforts outside National Forests have
been limited, there is no way to prove or disprove lack of owls outside national forest
boundaries, but given the lack of regulation outside national forest boundaries, it remains a
distinct possibility that the owl has been largely eliminated from many private lands.

In sum, our analysis of the spatial distribution of owl territories and pairs in the Sierra Nevada
indicates that there are a number of discontinuities and areas of low owl density that likely relate
to a combination of natural and anthropogenic habitat fragmentation. Given that there is no
indication that owl habitat is increasing in the Sierra Nevada and that owl populations are
declining, it is likely that the owl distribution will become increasingly fragmented without
additional protection under the Endangered Species Act.

Population demography. In 1992, when the Technical Team reviewed the status of the owl and
recommended the Interim Guidelines, lack of statistically significant declines on all three Sierra
Nevada demographic studies was a primary justification for not enacting stronger measures and
not listing the species as threatened (Verner et al. 1992). In a discussion of whether the owl was
declining in the Sierra Nevada, for example, Verner et al. (1992) state:

“Selective logging of the largest trees from the most productive sites in the Sierra Nevada
has resulted in significant changes in the diameter distributions of trees, leaving relatively
few very old, large trees that are clearly selected by the owls for nesting. Consequently,
we are far from comforted by results from the demographic studies. Before reaching a
final conclusion on this matter, we need to continue these studies until the power of the
tests on lambda is greatly increased.”
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Since then, all three studies have collected seven additional years of data and are now able to
reliably estimate the finite rate of population change (A) (Gutiérrez et al 1998, Noon and
Blakesley 1999, Steger et al. 1999). Results from these studies show substantial population
decline. Additionally, because these studies were conducted in the north, central and southern
Sierra, they strongly suggest that declines are occurring over the entire range of the California
spotted owl, excluding perhaps Sequoia/Kings Canyon National Parks. Although the ESA does
not require definitive evidence that a species is declining to determine if it merits Federal
protection, the fact that studies indicate such declines are occurring provides strong evidence that
owl populations are being affected by past and present logging, climate and other factors and
thus require listing.

Lassen National Forest Study Area. Beginning in 1990, researchers from the Pacific
Southwest Research Station of the Forest Service initiated a study of California spotted owls on
500 square miles of the Lassen National Forest in northeastern California, including capture of
191 sub-adult and adult owls (Noon and Blakesley 1999). For the ten years of study, Noon
(2000) estimates a A of .922, indicating an average decline of 7.8% per year from 1990-1999 in
the study area. This value is significantly different from one (i.e. a stable population) with a
confidence interval that the true value lies between .890-.954 at 95% probability. These numbers
include the 1999 field season even though Noon and Blakesely did not produce a report of their
1999 findings. Instead, we received a letter with new estimates of survival, fecundity and A,
which states:

“These results may be considered an addendum to the 1999 report as we do not intend to
rewrite the report this year. Our methods and conclusions have not changed since writing
the 1999 report.” (Noon 2000)

Thus, the following comments and analysis rely on Noon and Blakesley (1999). The quality of
any model, including A, is only as good as the estimates of parameters entered into the model.
Noon and Blakesley (1999) used a three-stage projection matrix model to calculate A,
incorporating estimates of juvenile (<1 year) and adult (>1 year) survivorship and sub-adult and
adult fecundity. They addressed several possible problems with estimation of these parameters
and A. Estimation of juvenile survivorship can be negatively biased if significant numbers of
juveniles emigrate from the study area and survive to > 1 year, but are not recaptured. Noon and
Blakesley (1999), however, reason that their estimation (juvenile survival, .354 (CI = .249-.459
with a 95% probability) is likely not biased low because it is higher than estimates of the same
parameter for the northern spotted owl from long-term studies. Even if juvenile survival were
biased low, however, it would not likely mask a stable population (i.e. A = 1) because population
models of spotted owls are not highly sensitive to changes in juvenile survivorship (Noon and
Biles 1990). Noon and Blakesley (1999) calculated that for the Lassen population to have had a
stable population from 1990-1998 (A = 1), juvenile survival would have to have been .697 with
an annual emigration of .49. Both are significantly higher than all recorded values for the
spotted owl.

Survival rates of sub-adults and adults also can be negatively biased by emigration out of the
study area. Because adult owls are highly territorial, however, the risk of enough owls
emigrating to significantly alter estimates of adult survivorship and provide false indication of a
decline is considered “very low” (Burnham et al. 1996, Noon and Blakesley 1999). Adult
survival would have to have been > .87, compared to .81 measured to produce a stable
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population, which is not within the estimated confidence intervals (CI = .786-.844 with a 95%
probability) and thus highly unlikely. Finally, the researchers note that if their study area differs
somehow from the regional landscape, then the declines they observed could be unique to their
area. Contrary to this, Noon and Blakesley (1999) conclude:

“[W]e believe our sample to be representative of the regional population, and that reliable
inference can be made to the dynamics of the resident, territorial population of owls
occupying public lands within the southern Cascades/northern Sierra Province for the
period 1990-1998.”

The fact that two other studies in the Sierra Nevada came to similar conclusions as Noon and
Blakesley (1999) provides further evidence that their findings are not isolated to the study area in
question. Based on the severity of the observed declines, Noon and Blakesley (1999) make
strong recommendations for the protection of the California spotted owl:

“The results of our demography study, coupled with strong evidence that California
spotted owls select stands dominated by trees >24 inches dbh [note the emphasis on 24”
rather than 30”] and with at least 40% canopy closure (Verner et al. 1992b, Gutiérrez et
al. 1992, Zabel et al. 1992) suggest that interim measures to retain spotted owl habitat
should be no less than those proposed by Verner et al. (1992a).”

Significantly, they also call for the U.S. Fish and Wildlife Service to review the status of the
species for Federal listing as a threatened species:

“Both the northern and Mexican subspecies of spotted owls are currently listed as
threatened subspecies under the Federal Endangered Species Act. Both these subspecies
were listed on evidence of population declines that was less extensive and less reliable
than that for the California subspecies... Because levels of timber harvest are likely to
increase in the near-term, we believe the U.S. Fish and Wildlife Service should
thoroughly evaluate the status and trend of the California spotted owl to determine if it
warrants listing as a threatened species.”

Sierra National Forest and Sequoia/Kings Canyon National Parks Study Areas. From
1990-1999, the demography of California spotted owls was investigated on three study areas,
including one in relatively pristine habitats of Sequoia/Kings Canyon National Parks (SNP) and
two others in the Sierra National Forest (SNF and NS) (Steger et al. 1999). One of the latter
studies (NS) was initiated in 1994 to increase the size and power of the studies. In total, they
encountered over 200 individual owls between the three study areas. Of primary interest is any
differences in the status of populations between the National Forest and National Parks. These
differences are likely to be directly related to degradation, destruction and fragmentation of the
owl’s habitat in the Sierra National Forest due to logging or other management actions, since
other factors that could potentially impact owl populations in the study areas, such as climate or
prey fluctuations, would likely affect both the parks and National Forest.

As expected given vastly different management of the two study areas, there were differences in
the status of populations in the Parks compared to the Forest. The finite rate of population
change (L) for SNP was .971 compared to .906 for the SNF and NS combined. Furthermore, A
in SNP was not significantly different than one, indicating the possibility of a stable population.
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Whereas, A in SNF and NS was significantly different than one, making it highly unlikely that
the population is actually stable.

These differences are likely due to a difference in adult survivorship, which is the parameter that
most influences A (Noon and Biles 1990). Adult survivorship was .8822 in SNP compared to
.8250 in SNF and NS combined. Steger et al. (1999) conclude:

“The difference between the SNF and SNP is largely attributable to the higher adult
survival rate (return rate) observed in SNP, as A is most sensitive to this value (Noon et
al. 1992). Over the life of the study, adult survival rates were almost 7% higher in SNP
than in SNF.”

Differences in adult survivorship between SNP, where there is no logging and SNF and NS,
where there has been substantial habitat degradation, supports the conclusion of Noon and
Blakesley (1999) that to produce a stable age population requires a reduction in adult mortality,
which can be accomplished through habitat maintenance and restoration:

“If the remaining demographic parameters were to remain constant, the survival rate of
female owls would have to increase to >.87 [this is an increase of .06, which is similar to
the difference between the parks and the National Forest] to have a stationary population.
Such an increase would require a reduction in adult female mortality. To the extent that
survival rates are affected by habitat loss and fragmentation, changes in management may
lead to increases in survival.”

This is also consistent with the findings of Franklin et al. (In press), who found in a study of the
northern spotted owl that larger blocks of suitable habitat produce higher adult survival.
Discussing the differences in adult survival between the two study areas, Verner (1999) states:

“Although none of these differences is significantly different, the general results are
consistent with those of Alan Franklin (In press) from his demographic study of the
northern spotted owl on the Willow Creek site in the Klamath National Forest. Alan
found that with access to larger blocks of suitable habitat owls had slightly lower
mortality rates, but those whose home ranges were more patchy had slightly higher
fecundity.”

Thus, habitat loss and fragmentation by likely causing higher adult mortality is directly
implicated in differences in A between SNP and SNF and NS. This is significant because the
owl’s life history is based on a bet hedging strategy, where low, highly variable fecundity is
compensated by a long reproductive lifespan (Franklin et al. In press, Noon and Biles 1990,
Noon et al. 1992). Noon et al. (1992) conclude:

“The life history pattern of the spotted owl suggests that it must have evolved in an
environment stable with respect to adult survivorship. The much greater sensitivity of A
to variation in adult than preadult survival rates indicates strong natural selection to
maintain low adult mortality rates. Further, the low fecundity rate suggests that
recruitment may always have been variable. In spite of this, high adult survivorship has
allowed the spotted owl to persist through long periods of low reproductive output. A
consequence of this trade-off is of great concern when considering management for
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spotted owls. Namely, low fecundity precludes rapid recovery from a population decline.
Any management action that lowers adult survival rate, particularly when coupled with a
reduction in population size, markedly increases the likelihood of local extinction.”

In addition to determining that high quality habitat with large blocks of interior old-growth forest
likely increases adult survival, Franklin et al. (In press) also found that such habitat potentially
acts as a buffer against short-term declines related to climate, stating:

“Habitat quality, as defined by fitness, appeared to buffer variation in annual survival but
did not buffer reproductive output. We postulated that the magnitude of A was
determined by habitat quality whereas variation of A was influenced by recruitment and
reproductive output. As habitat quality declines, variation in A should become more
pronounced” (Franklin et al. in press).

Therefore, large blocks of habitat likely result in a more stable population at lower risk of
extinction (Schaffer 1987). A comparison of trends in crude densities between SNP and SNF
and NS reflects the increased stability probably related to superior habitat quality in SNP°. Both
SNP and SNF experienced good reproduction in 1992 leading to an increasing trend in the real
number of owls (Figure 5). However, for SNF this trend only lasted until 1994, when a
downward trend in owl numbers began. Whereas, in SNP the upward trend lasted until 1995,
when it too began declining. The latter declines in territory numbers on both study areas were
speculated to be the result of climate effects on fecundity (Steger et al. 1998). These effects
apparently had a less serious impact on SNP than SNF because owls in the former declined only
by 28% below the peak of 1995 compared to a 33% decline from the peak in 1994 on the latter.
Thus, less serious declines in real owl numbers on SNP compared to SNF and NS are likely
related to the buffering effect of large blocks of interior, old-growth forest against the deleterious
effects of climate. Franklin et al. (In press) conclude:

“This also suggested that habitat maintenance is essential when considered on landscape
scales because excessive loss of key landscape habitat components, such as mature and
old-growth forest, can exacerbate the effects of unfavorable climatic conditions on
survival.”

? These are crude rather than ecological densities and thus the difference in trend between the two study areas is of
more interest than any differences in density between the two. Crude density is the number of owls divided by the
total study area, whereas ecological density is the number of owls divided by the area of potential habitat within the
study area. A comparison of the latter is more valid because it takes into consideration differences in the amount of
naturally occurring areas that were never suitable for owls.

Petition to list the California spotted owl — April 2000 page 22



0.7

0.6 T

4

051
_ 04
3 —®— crude density
> SNF
03T .
—#— crude density
SNP
02+ crude density
NS
0.1 7

0 f f f f f f f f
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Crude Density

Figure 5. Crude densities of owls on Sierra National Forest (SNF) and Sequoia/Kings Canyon
National Park (SNP).

Both SNP and SNF, but not NS, have stopped declining in real owl numbers due to good
reproduction in 1998 and in fact SNF increased some in 1999. This increase, however, does not
mean that A is likely to increase substantially, as poor adult survival continues on SNF. This was
reflected in the fact that eight banded owls were confirmed missing, and six were replaced on
SNF, compared to three missing owls and two replacements on SNP.

Overall, differences in A values, adult survivorship, and timing and extent of decline all indicate
differences in the status of owls in Sequoia/Kings Canyon National Parks and Sierra National
Forest. The most obvious explanation for these differences is the substantial habitat loss and
fragmentation that has occurred and continues to occur on the Sierra National Forest. Thus,
evidence supports a hypothesis that Forest Service logging programs past and present are
implicated in declines of California spotted owls.

Central Sierra Nevada Demography Study Area. Gutiérrez et al. (1998) studied a population
of owls on the Eldorado and Tahoe National Forests in the central Sierra Nevada for 13 years
(1986-1998), including 780 captures plus resights of owls. The finite rate of population change
(L) was .93 for the 13 years of study and was significantly different from a stationary population
(z =2.56, p=.005). This value indicates a 7% annual decline over the 12 years of study. Adult
survival rates were similar to the other studies at .7942 for females and .862 for males. Thus, the
longest study of owl demography in the Sierra Nevada also shows continued population decline.

This decline could be due to several factors, including regional climate, habitat degradation or
other factors. Of these, however, there is strong indication that habitat degradation is a
determining factor in the observed declines. Much of the study area is a checkerboard of private
and Forest Service lands. In general, forests have been more heavily impacted on private lands.
Bias and Gutiérrez (1992) showed that within the study area owls almost exclusively relied on
Forest Service lands for nesting and roosting, primarily because private forestlands had fewer
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stands with attributes required by owls, including large trees, high canopy closure and large
numbers of snags. Essentially, private lands were unusable to the owls, reducing overall habitat
and fragmenting remaining habitat. That habitat fragmentation has been documented in the
study area and is known to potentially reduce adult survival thereby causing declines (Franklin et
al. In press), suggests that habitat loss is at least in part responsible for the observed decline.

Furthermore, it is unlikely that climactic factors alone are responsible for the declines on this
study and others because the demography studies have spanned both favorable and poor weather
conditions. In the late 1980s and early 1990s it was speculated that drought was negatively
affecting the owl (Verner et al. 1992). Since then, rainfall has been above average in the Sierra
Nevada, yet the owl has continued to decline.

B. Southern California

In total, there are approximately 412 owl sites in southern California (Gould unpublished data).
Of these, 329 territories are considered reliable, including 305 pairs, 93 single owls and 14
territorial singles (Gould unpublished data). As stated above, the spotted owl in southern
California occurs in a discontinuous distribution within at least eight mountain ranges.
Stephenson (1991) surveyed these ranges from 1987-1991, providing an estimate of sites per
mountain range. The estimated number of owl sites in each range varies from 2-148 and the
distance between each range varies from 6-45 miles (table 6, LaHaye et al. 1994, Noon and
McKelvey 1992, Stephenson 1991).

Table 6, Mountain ranges, numbers of owls and distance between ranges in southern California
from Noon and McKelvey (1992)

Mountain Range Total owl sites | Nearest Neighbor Distance (miles)
Palomar Mountain 18 18-33
Central San Diego County 9 18-33
Cuyamaca/Laguna Mountains 10 18-33
Santa Ana Mountains 2 30-40
San Jacinto Ranges 20 11-18
San Bernardino Mountains 148* 6-11
San Gabriel Mountains 54 6-20
Liebre/Sawmill Mountains 14 12-20
Tehachapi Mountains 4 unknown
Tecuya Mountains 5 9-12
Los Padres Ranges 65 8-12
So. Santa Lucia Mountains 12 32-45
No. Santa Lucia Mountains 39 45
Total 400**

* From Gutiérrez et al. (1999)
** Does not represent all sites in Gould (unpublished data)

Noon and McKelvey (1992) reviewed existing literature on population structure, dynamics and
modeling and constructed a spatially explicit, simulation model to “explore the stability
properties of the southern California metapopulation.” The primary finding of this exercise was
that owl populations in the San Bernardino and San Gabriel Mountains are critical to the long-
term survival of the southern California population of spotted owls. They state:
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“Simulation results suggested that the San Gabriel/San Bernardino owl population plays a
pivotal role in maintaining the southern California metapopulation.”

These populations are critical because they support sufficient owl sites to remain stable and to
possibly act as a source population. According to both there simulation and past modeling
results, if population clusters have “moderate connectivity”, they must have >20 sites to have
locally stable populations. In contrast, their simulation showed that if their were “moderate to
strong risks to dispersing birds”, then only clusters with > 40 sites and contiguous habitat
remained stable. Thus, the San Bernardino and San Gabriel populations with over 100 owl sites
form not only the most stable population, but perhaps have historically acted as a source for
other smaller and less stable populations. Noon and McKelvey (1992) state:

“Simulation results suggest that, in those parts of the species’ range where suitable
habitat constitutes only a small fraction of the landscape, populations are unstable and
have low occupancy rates. The pattern is improved if the metapopulation contains a large
source population.”

Given this knowledge, two serious concerns arise regarding the spotted owl population in
southern California. First, large-scale population growth and development may be a major
impediment to dispersal from large, source populations to smaller, isolated populations. For
example, for birds to emigrate from the San Bernardino to the Santa Ana Mountains, they would
have to cross 30 miles of the Los Angeles Basin. Second, over ten years of demographic data
from the San Bernardino Mountains indicate this population is in sharp decline. Noon and
McKelvey (1992) conclude:

“Unfortunately, the resident territorial population of spotted owls in the San Bernardino
Mountains has declined precipitously since 1987. If the territorial population is in some
sort of dynamic balance with a nonterritorial (floater) population, then these sorts of
declines may be accommodated over the short-term and pose no long-term threat. If
these trends also characterize the other local populations, however, and were to persist for
another 5-10 years, we believe the persistence of the entire metapopulation would be at
risk.”

Since this statement was written, the San Bernardino Mountains population has continued to
decline for six additional years.

The San Bernardino Mountains Study Area. A demography study of owls in the San
Bernardino Mountains was begun in 1987 and was expanded to include the whole range in 1989.
This range harbors the largest population in southern California with a total of 148 historic sites
documented since the study began (LaHaye et al. 1999). Because the San Bernardino population
is insular, researchers have been able to monitor the entire population from year to year. In
addition, most owls in both the San Bernardino and adjacent Mount San Jacinto (11 air miles
distance) were banded between 1988-1992. During this time, no owls were found to move
between ranges, suggesting that estimates of both juvenile and adult survival are likely not
biased by emigration from the study area.

In 1998, owls were found at 81 sites with 51 vacant (LaHaye et al. 1999). Survival of juveniles
(age 0-1) and subadults (age 1-2) were constant throughout the study at .32 and .89, respectively.
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Adult (>3 years) survivorship ranged from .71 to .83 and was .79 in 1998 (LaHaye et al. 1999).
The finite rate of population change (1) was .91 for all years of study, indicating that the owl
population has declined by 9% annually. This estimate was found to be constant over the
duration of the study and significantly less than one (z = 6.85, P <.01). Furthermore, a declining
owl population is supported by declines in real numbers of owls. LaHaye et al. (1999) conclude:

“Over the course of the study, the total number of vacancies created by turnovers was
nearly twice the number of vacancies filled by replacements. These numbers were
consistent with the hypothesis that the spotted owl population in the San Bernardino
Mountains was declining.”

Based on existing data, the cause of this decline is difficult to determine. LaHaye et al. (1999)
speculate that climate may be a factor, stating:

“After an initial decline during the early 1990’s occupancy rate remained relatively stable
during the mid 1990’s, then declined again from 1996 to the present. Although we have
not determined the cause of the initial decline in territory occupancy, we suspected poor
environmental conditions associated with a series of drought years in the mid and late
1980’s.”

LaHaye et al. (1994), in a detailed examination of the population dynamics of spotted owls in
southern California, used linear regression to explore the relationship between precipitation and
fecundity in the San Bernardino Mountains owl population. They found that there was a positive
linear relationship (P<.1 level) and that precipitation explained 52% of the variability in
fecundity. Because climate influences fecundity, however, does not necessarily indicate that it is
the cause of decline, particularly since estimates of A are relatively insensitive to changes in this
parameter (Noon and Biles 1990). Even if climate is responsible for short-term decline, this does
not rule out the possibility that owl populations in southern California might also be experiencing
long-term declines because of human caused habitat loss and fragmentation or other factors.
LaHaye et al. (1994) conclude:

“Distinguishing natural population fluctuations from human-induced declines can be
difficult and require long-term demographic data.”

There are several indications that human activities may be causing long-term declines in addition
to any short-term fluctuations related to climate. First, we know that habitat loss has occurred
and is continuing to occur. Noon and McKelvey (1992) state:

“The human population in southern California continues to expand into the forested
mountain habitats of the spotted owl. In the San Bernardino Mountains, for example, the
human population has grown from about 19,000 in 1970 to over 40,000 in 1992, with 5
million annual visitors. Accompanying this growth is a reduction in the quality and
amount of forested habitat for spotted owls—a consequence of urbanization, highways
and smaller roads, and recreational developments. Although we lack earlier estimates of
spotted owl population sizes or densities, we nonetheless consider it likely that spotted
owls have declined in both number and distribution from historic levels.”
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Habitat loss to human encroachment and other factors such as catastrophic fire is likely ongoing
in all of the southern California mountain ranges. For example, Gould (1977) noted that three
historical sites in Los Angeles County no longer supported owls likely because of habitat loss to
unknown factors. Similarly, Gutiérrez and Pritchard (1990) failed to locate any owls in 6,478 ha
of forest that burned in 1987 on Palomar Mountain, nor did they find owls in a previously
documented site that had burned in 1975. Second, if the population were stable and just
experiencing a short-term fluctuation then we might expect to see growth and recovery in the
population during favorable climate, balancing temporary decline. LaHaye et al. (1994) state:

“If the long-term growth rate is 1.0, one would have been as likely to observe an increase
similar in magnitude to the observed decline.”

Yet, during the favorable years of the mid 1990’s, the finite rate of population change for the San
Bernardino Mountains population of spotted owls continued to indicate sharp decline. Third, as
already noted, climate is thought to influence fecundity, but adult survival is what most
influences population stability and this has consistently ranged around 75-85%, even during
favorable years of the mid 1990°s (Gutiérrez et al. 1999). Finally, if in fact habitat loss and other
factors are resulting in long-term decline, environmental fluctuation will only serve to increase
risk for the southern California metapopulation. LaHaye et al. (1994) state:

“We assessed the effect of correlated growth rates among populations and found that
increased correlations lead to increased risk of declining. This effect was quite large
under the environmental fluctuations hypothesis.”

LaHaye et al. (1994) used a spatially structured metapopulation model, demographic data from
the San Bernardino study and data on the size and distribution of other spotted owl populations
in the region to asses risk of decline for spotted owls in southern California. Based on this
analysis, they conclude:

“Our results show that the spotted owl metapopulation in southern California faces a
serious threat of decline if the current demographic trends continue. The SBM spotted
owl population has declined dramatically in the last five years. If the current
demographic trends continue and are representative of the other populations in the region,
our analysis indicates that the southern California metapopulation could become extinct
within 40 years. Even the more optimistic scenario that the decline is temporary, would
result in a substantial decline in this metapopulation before a recovery period begins.”

As noted above, the California spotted owl has continued to decline to the present, leading
LaHaye et al. (1999) to conclude:

“Thus, we feel that there should be continued concern for this spotted owl population.”

In sum, four demography studies of the California spotted owl indicate it has been declining by
7-10% annually for the past 6-12 years. The precise cause of these declines has not been
determined, but given the extent of habitat loss and the observed differences between the Sierra
National Forest and Sequoia/Kings Canyon National Parks, it is highly likely that habitat
fragmentation and loss is at least in part responsible. This information in combination with the
fact that habitat destruction continues to the present, clearly demonstrates the California spotted
owl requires listing under the Endangered Species Act.
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C. The California spotted owl’s status is comparable or worse than the status of the
northern or Mexican spotted owls were when they were listed.

A review of the final rules listing the northern and Mexican subspecies shows that both were
listed as threatened based on similar conditions as now exist for the California spotted owl. Like
the California spotted owl, the two subspecies require stand characteristics associated with old-
growth forest, including large trees, high canopy closure, multi-layered stands and large numbers
of snags. Neither were listed because they were absent from large portions of their historic
range. Indeed, both subspecies were thought to have a present range mostly identical to their
past range, according to the final rules. Instead, they were listed because of habitat loss within
their range caused by logging that was ongoing at the time of listing. Similarly, the California
spotted owl is thought to occupy most of its former range, but has lost considerable habitat
within that range to past and present logging. At the time of listing it was estimated the northern
spotted owl had lost 60% of its former habitat within its range and when the Mexican spotted
owl was listed there were no reliable estimates of habitat loss, but it was thought to have been
considerable. As noted above, the California spotted owl has also lost a significant amount of
habitat, including likely most of 2.4 million acres of potential habitat on private lands (Bias and
Gutiérrez 1992 and Gould unpublished). On Federal lands, old-growth forests are believed to
have declined by approximately 70-80% (Beardsley et al. 1999, WGSCLS 1996), which
indicates similar or potentially greater declines in habitat than experienced by the northern
spotted owl.

The final rule for the northern spotted owl identified clearcut logging as the primary cause of
habitat loss in the Northwest. Conversely, shelterwood cutting and thinning were identified as
the main causes of habitat loss for the Mexican spotted owl. The California spotted owl is
threatened by the latter, like the Mexican spotted owl. Though the two types of logging differ
considerably, the eventual outcome is the same—replacement of older forests with younger ones
less suitable to the owl. Verner et al. (1992) state:

“Clearcut, seed-tree, and shelterwood cutting techniques all have the same goal: produce
even-aged stands. In this regard, seed-tree and shelterwood systems can generally be
thought of as two-stage (sometimes three-stage) clearcuts”... “In terms of owl biology,
the primary impact of traditional, even aged harvesting practices lies in the creation of
simple stand structures and, probably more importantly, the removal of all large trees
from vast areas of the forest.”

As documented in the EAs and BEs for the seven major owl forests in the Sierra Nevada, salvage
logging and commercial thinning are currently the predominant cutting methods in the range of
the California spotted owl (see below). Though Interim Guidelines provide protection for some
old-growth attributes required by the owl, these prescriptions will result in simple stand
structures, lacking the necessary snags, multiple canopy layers and canopy closure to support
California spotted owls. Indeed, the Forest Service recently admitted this in the ROD for the
Herger-Feinstein Quincy Library Group Forest Recovery Act (QLGFRA), concluding:

“The interim direction guidelines provide protection measures for the maintenance of the

old forest characteristics upon which spotted owls depend. However, the guidelines
permit the manipulation, and partial degradation, of suitable owl habitat. Specifically, the
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interim direction guidelines permit timber harvesting that reduces the quality of suitable
nesting and foraging habitat.”

Thus, like the northern and Mexican subspecies, the California spotted owl is threatened with
continued loss of an already much-reduced habitat base.

Likely in part because of continued degradation, destruction and fragmentation of habitat,
California spotted owl populations are declining. These declines are far more reliably
documented than was the case for the northern or Mexican spotted owls. In fact, the rule listing
the Mexican spotted owl did not even cite demography studies as a justification and instead
relied entirely on present and predicted loss of habitat. The final rule for the northern spotted
owl, however, did rely on predictions of decline from demography studies, but only two of
several studies were considered to reliably show decline because they were longer than four
years and because they covered a sufficient area (113 and 1200 mi®). Predicted A values from
these studies were .9524 and .8588 with corresponding adult survival rates of .903 and .802,
respectively. Currently, there are four demography studies on the California spotted owl, all
conducted for over nine years on areas larger than the smaller of the two northern spotted owl
study areas, indicating they are reliable. All of these studies show significant declines
comparable to, or lower than, the values listed above for the northern spotted owl.

V. Present or threatened destruction, modification, or curtailment of the
California spotted owl’s habitat or range

A. Logging in the Sierra Nevada

Logging in the Sierra Nevada has resulted and is continuing to result in loss of key components
of spotted owl habitat over large portions of the landscape. Specifically, logging has resulted in
the loss of large trees, snags, multi-layered canopies and a reduction in canopy closure, all
defining characteristics of both quality owl habitat and old-growth condition (Beardsley et al.
1999, Bias and Gutiérrez 1992, Gutiérrez 1994, McKelvey and Johnston 1992, Verner et al.
1992). Loss of these components from Sierra Nevada forests has resulted in a drastic decline in
nesting, roosting and foraging habitat of the spotted owl (Bias and Gutiérrez 1992, Moen and
Gutiérrez 1997). The following paragraphs discuss the history, extent and effect on the
California spotted owl of over a century of logging in the Sierra Nevada.

Historic extent and method of logging in the Sierra Nevada. Logging in the Sierra Nevada
began with the onset of the California Goldrush in 1849, but until early in the twentieth century
was mostly limited to areas surrounding mining and other towns, and major railroads (Beesley
1996, Leiberg 1902, McKelvey and Johnston 1992, Sudworth 1900). Beesley (1996), for
example