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Population Trends and Distribution 
There are no estimates of the size of the spotted owl population prior to settlement by 
Europeans. Spotted owls are believed to have inhabited most old-growth forests or 
stands throughout the Pacific Northwest, including northwestern California, prior to 
beginning of modern settlement in the mid-1800s (USFWS 1989).  

The current range of the spotted owl extends from southwest British Columbia through 
the Cascade Mountains, coastal ranges, and intervening forested lands in Washington, 
Oregon, and California, as far south as Marin County (USFWS 1990b). The range of the 
spotted owl is partitioned into 12 physiographic Provinces (Figure A1) based on 
recognized landscape subdivisions exhibiting different physical and environmental 
features (Thomas et al. 1993). These Provinces are distributed across the species’ range as 
follows:  

• Four Provinces in Washington: Eastern Washington Cascades, Olympic 
Peninsula, Western Washington Cascades, Western Washington Lowlands 

• Five Provinces in Oregon: Oregon Coast Range, Willamette Valley, Western 
Oregon Cascades, Eastern Oregon Cascades, Oregon Klamath  

• Three Provinces in California: California Coast, California Klamath, California 
Cascades 
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Figure A1. Physiographic Provinces. 
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The spotted owl has become rare in certain areas, such as British Columbia, 
southwestern Washington, and the northern coastal 
ranges of Oregon. 

As of July 1, 1994, there were 5,431 known site-centers 
of spotted owl pairs or resident singles: 851 sites (16 
percent) in Washington, 2,893 sites (53 percent) in 
Oregon, and 1,687 sites (31 percent) in California 
(USFWS 1995). By June 2004, the number of territorial 
spotted owl sites recognized by Washington 

Department of Fish and Wildlife was 1,044 (Buchanan and Swedeen 2005). The actual 
number of currently occupied spotted owl locations across the range is unknown 
because not all areas have been or can be surveyed on an annual basis (USFWS 1992a; 
Thomas et al. 1993). In addition, many historical sites are no longer occupied because 
spotted owls have been displaced by barred owls, timber harvest, or severe fires, and it 
is possible that some new sites have been established due to recruitment of new areas 
into suitable habitat since 1994. The totals in USFWS (1995) represent the cumulative 
number of locations recorded in the three States, not population estimates.  

Because the existing survey coverage and effort are insufficient to produce reliable 
range-wide estimates of population size, demographic data are used to evaluate trends 
in spotted owl populations. Analysis of demographic data can provide an estimate of 
the finite rate of population change (λ), which provides information on the direction and 
magnitude of population change. A λ of 1.0 indicates a stationary population, meaning 
the population is neither increasing nor decreasing. A λ of less than 1.0 indicates a 
decreasing population, and a λ of greater than 1.0 indicates a growing population. 
Demographic data, derived from studies initiated as early as 1985, have been analyzed 
periodically (Anderson and Burnham 1992; Burnham et al. 1994: Forsman et al. 1996; 
Anthony et al. 2006) to estimate trends in the populations of the spotted owl.  

In January 2004, two meta-analyses modeled rates of population change for up to 18 
years using the re-parameterized Jolly-Seber method (λRJS). One meta-analysis modeled 
all 13 long-term study areas excluding the Marin study area (Table A1), while the other 
modeled the eight study areas that are part of the effectiveness monitoring program of 
the NWFP (Anthony et al. 2006). Data were analyzed separately for individual study 
areas, as well as across all study areas in a meta-analysis.  

Many historical spotted owl 
site-centers are no longer 
occupied because spotted 
owls have been displaced by 
barred owls, timber harvest, 
or fires. 
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Point estimates of λRJS ranged from 0.896 to 1.005 for the 13 long-term study areas, and in 
all study areas but one—the Tyee study area—these estimates were less than 1.0 
(Anthony et al. 2006). There was strong evidence that populations in the Wenatchee, Cle 
Elum, Warm Springs, and Simpson study areas decreased during the period of study. 
There also was evidence that populations in the 
Rainier, Olympic, Oregon Coast Range, and HJ 
Andrews study areas were decreasing. The precision 
of the λRJS estimates for Rainier and Olympic study 
areas was poor and not sufficient to detect a 
statistically significant difference from 1.00; 
however, the estimate of λRJS for the Rainier study 
area (0.896) was the lowest of all of the areas. Populations in the Tyee, Klamath, South 
Oregon Cascades, Northwest California, and Hoopa study areas appeared to be 
stationary during the study, but there was some evidence that the spotted owl 
population in the Northwest California study area was decreasing (λRJS = 0.959 to 1.011).  

The weighted mean λRJS for all of the study areas was 0.963 (standard error [SE] = 0.009, 
95 percent confidence interval [CI] = 0.945 to 0.981), suggesting that populations over all 
of the study areas decreased by about 3.7 percent per year from 1985 to 2003. Anthony et 
al. (2006) explains that the indication populations were declining was based on the fact 
that the 95 percent confidence intervals around the estimate of mean lambda did not 
overlap 1.0 (stable) or barely included 1.0. 

Table A1. Spotted owl demographic study areas (adapted from Anthony et al. 2004).  

Area Fecundity Survival λRJS Population change 
Wenatchee Declining Declining 0.917 Declining 
Cle Elum  Declining Declining? 0.938 Declining 
Rainier  Stable Declining 0.896 Declining 
Olympic     Stable Declining 0.956 Declining 
Coast Ranges Declining? Stable 0.968 Declining 
HJ Andrews  Stable? Stable 0.978 Declining 
Warm Springs  Stable Stable 0.908 Declining 
Tyee  Increasing Stable  1.005 Stationary 
Klamath Stable Stable 0.997 Stationary 
S. Cascades Declining Stable 0.974 Stationary 
NW California Declining Declining 0.985 Declining? 
Hoopa     Increasing Stable 0.98 Stationary 
Simpson Declining Stable 0.97 Declining 
Marin Stable Stable NA NA 
 

The mean λRJS for the eight demographic monitoring areas that are part of the 
effectiveness monitoring program of the NWFP was 0.976 (SE = 0.007, 95 percent CI = 

Demographic data suggest 
that populations over the 13 
long-term demographic study 
areas decreased by about 3.7 
percent from 1985 to 2003. 
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0.962 to 0.990), and the mean λRJS for the other five study areas was 0.942 (SE = 0.016, 95 
percent CI = 0.910 to 0.974), yielding average declines of 2.4 and 5.8 percent per year, 
respectively. These data suggest that demographic rates for spotted owl populations on 
Federal lands were better than elsewhere; however, this comparison is confounded by 
the interspersion of non-Federal land in study areas and the likelihood that spotted owls 
use habitat on multiple ownerships in some demography study areas. 

The number of populations that declined and the rate at which they have declined are 
noteworthy, particularly the precipitous declines in the Wenatchee, Cle Elum, and 

Rainier study areas in Washington and the Warm 
Springs study area in Oregon. Estimates of population 
declines in these areas ranged from 40 to 60 percent 
during the study period of 1990 to 2003 (Anthony et al. 
2006). Decreases in apparent adult survival rates were 
an important factor contributing to decreasing 
population trends. Survival rates decreased over time 
in five of the 14 study areas: four study areas in 

Washington, which showed the sharpest declines, and one study area in the California 
Klamath Province of northwest California (Anthony et al. 2006). In Oregon, there were 
no time trends in apparent survival for four of six study areas, and remaining areas had 
weak, non-linear trends. In California, three study areas showed no trend and one 
showed a significant linear decrease (Anthony et al. 2006). Like the trends in annual rate 
of population change, trends in the rate of adult survival showed clear decreases in 
some areas but not in others.  

There are few spotted owls remaining in British Columbia. Chutter et al. (2004) 
suggested immediate action was required to improve the likelihood of recovering the 
spotted owl population in British Columbia. So, in 2007, personnel in British Columbia 
captured and brought into captivity the remaining 16 known wild spotted owls. Prior to 
initiating the captive-breeding program, the population of spotted owls in Canada was 
declining by as much as 35 percent per year (Chutter et al. 2004). The amount of previous 
interaction between spotted owls in Canada and the United States is unknown (Chutter 
et al. 2004). 

Decreases in apparent adult 
survival rates were an 
important factor contributing 
to decreasing population 
trends. 


