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Abstract: Correlations between the home-range size of northern spotted owls (Strix occidentalis  
caurina) and proportion of their range in old-growth forest have been reported, but there are few data  
on the relationship between their home-range size and prey. The primary prey of spotted owls are wood 
rats and northern flying squirrels (Glaucomys sabrinus). Wood rats are larger and heavier than flying 
squirrels, and their population densities tend to be much greater than those of flying squirrels. We  
present data indicating that the home ranges of spotted owls are smaller where their diet consists 
predominantly of wood rats than where it consists predominantly of flying squirrels, and the proportion 
of the diet consisting of wood rats and flying squirrels explained significant variation in home-range  
size. We also found a significant correlation between home-range size and abundance of wood rats. 
These data indicate that prey species are a better predictor of home-range size than the proportion of 
older forest within spotted owl home ranges in the Klamath Province of northwestern California and 
southwestern Oregon, an area that is predominantly late-successional forest. Differences in habitat use 
were also related to prey species. Where spotted owls foraged for wood rats, the results indicated a 
preference for habitat edges, but where they utilized flying squirrels no such patterns were apparent. 
 
Résumé : Les corrélations entre la taille du domaine vital de la Choutte tachetée Strix occidentalis 
caurina et la proportion de ce domaine occupée par des vieilles forets sont connues, mais peu de  
données ont été publiées sur la relation entre la taille du domaine vital et les proies des chouettes. Des 
néotomas (Neotoma sp.) et des Grands Polatouches (Glaucomys sabrinus) comptent parmi les principales 
proies de cette chouette. Les n6otomas sont plus gros et plus lourds que les polatouches et leurs 
populations ont des densités qui ont tendance à kre plus é1evées que celles des populations de 
polatouches. Nos resultats indiquent que les domaines vitaux des chouettes sont plus restreints là où leur 
régime alimentaire est constitué surtout de néotomas que là où le régime se compose surtout de 
polatouches et la proportion de néotomas et de polatouches dans le régime explique la variation 
significative observée entre les domaines vitaux Nous avons également trouvé une corrélation 
significative entre la taille des domaines et 1'abondance des néotomas. Ces données démontrent que la 
nature des proies est un meilleur indicateur de la taille du domaine que la proportion de vieille forêt 
incluse dans le domaine dans la province de Klamath, dans le nord-ouest de la Californie et le sud-ouest 
de l'Oregon, une zone occupée surtout par des forks en fan de succession. L'utilisation de l'habitat     
varie également en fonction du type de proie. Là où les chouettes recherchent les néotomas, elles 
manifestent une préférence pour les écotones, préférence qui ne semble pas prévaloir dans les zones où 
les proies sont des polatouches. 
[Traduit par la Rédaction], 

Introduction 
Northern spotted owls (Strix occidentalis caurina) have con-
sistently been found to select older forests for foraging, 
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roosting, and nesting throughout their range (Thomas et al. 
1990). At least six hypotheses have been proposed to explain 
the association between spotted owls and old-growth forests 
(Forsman et al. 1977, 1982, 1984; Carey et al. 1990, 1992; 
Rosenberg and Anthony 1992). One hypothesis is that selec- 
tion of older forests by spotted owls is related to higher prey 
abundance in these habitats (Carey et al. 1992). This hypothe- 
sis predicts that patterns of prey density will be consistent    
with selection of foraging habitat by spotted owls. The primary 
prey of spotted owls throughout their range are wood rats 
(Neotoma spp.), northern flying squirrels (Glaucomys sabri-
nus), and red tree voles (Phenacomys longicaudus) (Thomas    
et al. 1990). Densities of flying squirrels in southwestern 
Oregon were reported to be significantly greater in old-growth 
Douglas-fir stands than in managed second-growth stands 
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(Carey et al. 1992); however, other studies failed to show 
significant differences between flying squirrel densities in 
old-growth and younger stands (Corn and Bury 1991; Rosen-
berg and Anthony 1992). Regardless of whether statistical 
significance was demonstrated, flying squirrel abundance  
was higher on sites with old-growth characteristics than in 
even-aged younger stands in all cases reported. In contrast, 
wood rat densities are highest in young (sapling or brushy 
pole-timber) stands (Sakai and Noon 1993), or along edges 
between older stands and sapling or brushy stands (Ward 
1990). We examined the use of habitat edges by spotted owls 
from radiotelemetry locations to determine if they used edges 
at study sites where they preyed on wood rats and if the use  
of edges by owls varied with primary prey species in the diet. 

Models of optimal feeding - territory size predict that an 
animal's energetic needs and the density of available food 
should be important factors influencing home-range size 
(McNab 1963; Schoener 1968, 1983; Jenkins 1981; Mace   
and Harvey 1983). Densities of wood rats (Sakai and Noon 
1993) tend to be much greater than those of flying squirrels 
(Rosenberg and Anthony 1992) and wood rats weigh more 
than twice as much as flying squirrels. We used data from 
spotted owls to test two predictions from these models:      
(1) home-range sizes of spotted owls will be smaller where  
the diet consists predominantly of wood rats than where it 
consists predominantly of flying squirrels, and (2) correla-
tions between prey abundance and home-range size will be 
negative. Previous studies have found significant correla-  
tions between the home-range size of spotted owls and the 
proportion of their range in old-growth forest (Forsman et al. 
1984; Carey et al. 1990). However, these studies were con-
ducted across a range of habitats having variable amounts      
of old-growth forest. In areas that are predominantly late-
successional forest, the occurrence of different prey species   
in the diet may be a better predictor of home-range size than 
the proportion of late-successional habitat. We will examine 
this prediction for spotted owl home ranges in the Klamath 
Province of northwestern California and southwestern Oregon. 

Study areas 
Northern spotted owls (Strix occidentalis caurina) were 
radio-tracked at three study areas, two located in the Klamath 
Mountains of northwestern California and one in the Coast 
Range of southwestern Oregon. These three study areas will 
subsequently be referred to as Mad River, Klamath, and 
Chetco, respectively. 

Eighteen owls were tracked from summer 1987 through 
spring 1989 at the Mad River study area located 50 km south-
east of Eureka, Humboldt County (Mad River Ranger District, 
Six Rivers National Forest). The study area was 11300 ha   
with elevations ranging from 730 to 1370 m. This site      
was in mountainous mixed-evergreen forests dominated by 
Douglas-fir (Pseudotsuga menziesii) in the overstory and a 
variety of hardwoods in the understory. The understory con-
sisted primarily of Pacific madrone (Arbutus menziesii), tanoak 
(Lithocarpus densiflorus), chinquapin (Castanopsis chryso-
phylla), and several oaks, Quercus spp. Above 1200 m,    
stands were increasingly dominated by white fir (Abies con-
color) and fewer hardwoods occurred in the understory. 

Nineteen owls were tracked from summer 1987 through 

spring 1989 at the Klamath study area located 30 km west of 
Happy Camp, Siskiyou County (Ukonom Ranger District, 
Klamath National Forest). This study area was 10 900 ha    
with elevations ranging from 610 to 1680 m. Douglas-fir/ 
hardwood was the most common forest type at elevations      
< 1300 m, and the Klamath mixed-conifer forest type (Sawyer 
and Thornburgh 1977) was more common at higher eleva- 
tions (Douglas-fir, white fir, sugar pine (Pinus lambertiana), 
and incense cedar (Calocedrus decurrens), with chinquapin    
in the understory). 

Ten owls were tracked from summer 1988 until fall 1989   
at the Chetco study area located 10 km east of Brookings, 
Curry County, Oregon (Chetco Ranger District, Siskiyou 
National Forest). The area encompassed 24100 ha with ele-
vations ranging from 25 to 730 m. The coastal portion of this 
area was dominated by the Douglas-fir/western hemlock   
forest type (Franklin 1988). Redwood (Sequoia semper- 
virens) occurred near the southern end of the study area and 
Douglas-fir/hardwood stands dominated the interior portion   
of the area. 

Methods 
Pellet collection and analysis 
Pellets were collected within the home ranges of radio-  
tagged owls at Mad River, Klamath, and Chetco. All pellets 
were gathered from April to August. Pellets were collected 
opportunistically: whenever observers made visual contact 
with an owl, they searched for pellets on the ground. On 
average, each pair of radio-tagged owls was observed once     
a week. 

Dried pellets were analyzed using a ring-light magnifier 
and low-power (10 x ) dissecting microscope. Pellets were 
separated into bones, chitin (insect exoskeleton), fur, and 
feathers. Bones were identified to genus and species when-
ever possible. Keys for identification of pellet fragments  
were from Ingles (1965), Maser and Storm (1970), Burt and 
Grossenheider (1976), Hall (1981), and Jameson and Peeters 
(1988). These keys used primarily skull characteristics for 
species identification. When pellets contained no skull frag-
ments, we relied on reference collections of known species' 
skeletal remains that were collected from sites near our study 
areas. 

The diet of owl pairs was estimated on the basis of fre-
quency of occurrence, i.e., as the proportion of pellets col-
lected within owl home ranges that contained various prey 
types. ANOVA was used to determine if there were differ-
ences in diet among study areas. 
 
Home-range and habitat-use estimations 
Owls were captured with noose poles or mist nets and fitted 
with 18- to 19-g backpack-mounted radio tags using a cross-
chest harness as described by Forsman (1983). Owls were 
located by radio triangulation using the loudest signal method 
(Springer 1979). At least three compass bearings were taken 
from known points for each owl location and plotted on      
1 : 24 000 topographic maps. Error polygons (i.e., the area 
enclosed by the intersection of three or more compass bear-
ings) were classified as < 20, < 8, < 2, or < 1 ha. More than  
92 % of all error polygons at each site were < 1 ha. The geo-
metric  center  of   each   error  polygon was assumed to repre- 
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sent the owl's location. In general, each radio-tagged owl was 
located once each night, 4 nights each week, and once       
per week by direct visual observation. The accuracy of radio 
triangulations was estimated by comparing daytime triangu-
lation locations taken immediately before walking in on the 
birds with the subsequent visual locations. We had a mean 
error of 110.6 m (n = 447; SD = 123.4, range = 0-711 m)      
at Mad River and Klamath. 

Home-range size was computed using the 100% minimum 
convex polygon (MCP; Mohr 1947; Hayne 1949). Data pre-
sented here are breeding season home-range estimates, using 
nighttime foraging locations collected from March to August, 
corresponding to the periods of pellet collection and esti-
mates of prey abundance. Home-range sizes were based on 
data from individual birds; when both members of a pair  
were radio-tracked, the individual with the largest number of 
radio locations was selected for analysis of relationships with 
diet and prey abundance. 

Stands (polygons) of relatively homogeneous vegetation 
were mapped at each study site and grouped into habitat 
classes that could be directly compared with U.S. Forest 
Service timber stand type categories. Standard black and 
white aerial photographs, U.S. Geological Survey topo-
graphic maps, large-scale color aerial photographs, and      
1:15840 U.S. Forest Service black and white orthophoto-
quads were used to delineate vegetation boundaries. Each 
stand was assigned to a habitat class using compositional 
(vegetation type) and structural features (size (diameter) class 
of dominant trees and canopy closure class) that could be 
estimated from aerial photographs. Approximately 70% of  
the mapped polygons in each study area were field-verified 
for classification accuracy. Vegetation maps were subse-
quently digitized, stored in a Geographic Information System 
(GIS), and analyzed using ARC/INFO. 

To test for use of edges, the distance of each owl location 
from the nearest edge, defined as the boundary between a 
suitable and unsuitable stand, was calculated using the NEAR 
statistic in ARC/INFO. (Suitable habitat as currently defined 
by the U.S. Forest Service, was stands with medium-sized 
large trees (≥ 53 cm diameter at breast height (dbh)) and   
with canopy cover of dominant trees ≥ 20 % ,and where total 
canopy cover of trees ≥ 13 cm was ≥ 70 % .) This distribu-
tion was then compared with the distribution of a large num-
ber (15 000) of random points. Because the random point set 
was large, variability in the distance distribution generated   
by successive sets of random points was insignificant. The 
random distribution was therefore treated as an expectation 
function and x2 tests were used to compare owl locations   
with the random pattern. 

Stepwise multiple regression was used to analyze the rela-
tionship between home-range size (dependent variable) and 
diet and habitat (independent variables). Habitat was evalu-
ated as the proportion of the range consisting of stands with 
suitable habitat, using the U.S. Forest Service definition. 
 
 
Prey abundance 

Prey abundance was assessed at Mad River over the time 
period during which pellets were collected (May-August). 
The relative abundance of prey at Mad River was determined 
by Ward (1990). Thirty-four Sherman live traps were placed 
systematically along two perpendicular trap lines at 13.3-m 
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intervals. To sample larger mammals, two Tomahawk live 
traps were placed at every third trap station, one on the   
ground and one 1.5 m high in a tree, for a total of nine trap 
stations. Traps were baited and set for three consecutive nights. 

Relative prey abundance was calculated by Ward (1990)    
as catch per unit effort (CE) for each site by summing the 
number of individuals captured at least once and then divid- 
ing by the total number of traps available during a 3-night 
trapping session (Flowerdew 1976, p. 146; Caughley 1977,   
pp. 20-22; Seber 1982, pp. 55-56). Relative abundance      
was reported per 100 trap-nights by multiplying CE by 100. 

We did not attempt to estimate the abundance of flying 
squirrels within owl home ranges. Because of low capture  
rates and low densities of flying squirrels (Rosenberg 1991),    
it would have been very difficult to adequately sample enough 
spotted owl home ranges to establish relationships between 
flying squirrel abundance and spotted owl home-range size. 

Results 
Diet 
Analysis of egested pellets found within the home ranges of 
radio-tagged owls indicated significant differences among sites 
in the proportion of pellets containing flying squirrels 
(ANOVA: F = 9.6; p < 0.0005; 2,41 df), wood rats (F =     
10.9; p < 0.0005; 2,41 df), and red tree voles (F = 9.6;       
p < 0.0005; 2,41 df) (Table 1). At Klamath, flying squirrels  
and wood rats occurred with approximately equal frequency, 
followed by microtine voles (Microtus spp.). Wood rats were 
the prey most frequently found in owl pellets at Mad River,  
and few flying squirrels were found. At Chetco, flying squir-
rels were the most frequent prey type, followed by red tree 
voles and a few wood rats. 
 
Home-range size, diet, and prey abundance 
Owls were radio-tracked over periods ranging from 69 to     
791 days. Sampling interval varied among owls because 
transmitters failed, individuals died, or owls permanently left 
the study areas. Owing to transmitter failure or permanent 
emigration from the study areas, only 21 owls had sufficient 
locations for analysis. The number of radio locations per bird 
ranged from 32 to 84 (66.3 ± 12.3, x ± SD). 

Mean home-range sizes differed significantly among    
study sites (F = 3.6, p < 0.05, 2,18 df) (Table 1), but no 
individual pairwise comparisons were significant (Tukey's  
test). Differences in home-range size corresponded to differ-
ences in the primary prey of the spotted owl. Breeding-    
season home-range sizes were smallest at Mad River, where 
wood rats occurred in 58 % of the pellets, intermediate at 
Klamath, where the wood rats and flying squirrels occurred 
with approximately equal frequency, and largest at Chetco, 
where flying squirrels were the most frequent prey in pellets. 

Among owl pairs at Mad River, home-range sizes were 
negatively correlated with wood rat abundance indices (r = 
0.64, p < 0.02, 11 df) (Fig. 1). Wood rat abundance      
explained 41 % of the variance in home-range size. Spotted  
owl home-range sizes were not correlated with abundance of 
other prey within owl territories (r = 0.05 for Tamias senex,      
r = 0:09 for G. sabrinus, r = 0.42 for Peromyscus spp. ; all      
p values > 0.15). 

Stepwise   multiple  regression   was  used   to  examine  the 



 
 

effects of habitat and diet on home-range size of spotted owls 
(Table 2). This analysis indicated that the proportion of the 
diet consisting of wood rats and flying squirrels explained 
significant variation in home-range size. The proportion of     
the range consisting of medium-sized - large trees and    
closed canopy was not a significant factor (r = 0.01, p <    
0.97, 14 df). Across study sites, the mean home-range size    
of spotted owls was positively correlated with the proportion 
of flying squirrels in the diet (r = 0.75, p < 0.001, 14 df)      
and negatively correlated with the proportion of wood rats in 
the diet (r = -0.80, p < 0.0005, 14 df) (Fig. 2). These rela-
tionships were consistent within each study area. At Mad 
River, the proportion of wood rats in the diet explained 78 % 
of the variance in home-range size (p < 0.01, 6 df) and the 
proportion of flying squirrels in the diet explained 56 % of the 
variance (p < 0.05, 6 df). Although the results from     
Klamath were not significant, the relationships were consis-
tent: the proportion of wood rats in the diet explained 54 % 
of the variance in home-range size (p < 0.09, 5 df) and the 
proportion of flying squirrels in the diet explained 38 % of the 
variance (p < 0.19, 5 df). 
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Table 1. Diet, home-range sizes, and proportions of suitable habitat within home ranges of 
spotted owls in three study areas in California and southwestern Oregon. 

Mad River Klamath Chetco 
Diet 

  Wood rats 0.58±0.26 0.52±0.34 0.13±0.18 
  Flying squirrels 0.18±0.16 0.50±0.31 0.58±0.37 
  Red tree voles 0.12±0.11 0 0.36±0.38 
  Microtines 0.14±0.11 0.19±0.23 0.02±0.07 
 Number of territories 19 13 12 
 Number of pellets 581 76 84 
Home-range size (ha) 422±181 591±234 817±214 
Proportion of suitable habitat 0.47±0.15 0.58±0.09 0.43±0.05 
 Number of individuals 10 9 2 
 

Note: Values are given as the proportions (mean ± SD) of egested pellets containing various prey  
types. Proportions were averaged across owl territories in each study area. Home range sizes  
were determined using foraging locations and 100% minimum convex polygon estimates for  
individuals. The proportion of suitable habitat was estimated as the proportion of home ranges  
consisting of stands with trees ≥ 53 cm dbh, where the total canopy cover of trees ≥  13 cm was  
≥ 70%, and where the canopy cover of dominant trees was ≥ 20% for each study area. 
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Table 2. Results of stepwise multiple regression 
analysis examining the contribution (partial R2) 

of diet and habitat to spotted owl home-range 
size. 
 
          R2            F            p

Home-range size 
 Wood rats 
 Flying squirrels 
 Habitat 

0.50 11.1      0.001 
0.12 
0.10 

Note: Diet was estimated as the proportion of  
pellets collected within a home range containing  
wood rats and flying squirrels. Habitat was  
estimated as the proportion of a home range  
consisting of stands with trees ≥53 cm dbh,  
where total canopy cover of trees ≥13 cm was 
 ≥70%, and where canopy cover of dominant  
trees was ≥20%. 
 
Relationship between use of edges and prey species 
We examined the distribution of distances from edges between 
suitable and unsuitable stands for owl locations and random 
points (Figs. 3a-3c). Distributions were significantly differ-      
ent between owl locations and random points at Mad River    
and Klamath for locations estimated to be in unsuitable    
habitat, but not for use of suitable habitat. At Mad River,     
more owl locations in unsuitable habitat occurred < 100 m   
from a suitable edge (63 %) than did random points (42 % ,      
x2 = 34.3, p < 0.001). At Klamath, 71 % of owl locations      
and 58 % of random points in unsuitable habitat occurred      
< 100 m from an edge (x2 = 27.6, p < 0.05). There were      
no significant differences between owl locations (62%) and 
random points (55 %) at Chetco (x2 = 9.4, p > 0.50) in the      
use of unsuitable habitat. 

Differences in the use of suitable habitat between owl 
locations and random points were not significant: 55 % of owl 
locations and 48 % of random points at Mad River      
(x2 = 8.1, p > 0.90) and 52 % of owl locations and 54 % of 
random points at Klamath (x2 = 8.8, p > 0.60) occurred      
<  100 m   from  edge.     Similarly,  there  were   no   significant 
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Fig. 2. Relationship between home-range sizes of spotted 
owls and diet estimated as the proportion of spotted owl 
pellets containing wood rats (a) and northern flying 
squirrels (b). 
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Mad River, where wood rats were the primary prey. The 
proportion of owl pellets found within home ranges contain-
ing wood rats or flying squirrels was also correlated to home-
range size in two study areas: the relationship was negative  
for wood rats and positive for flying squirrels. Because den-
sities of wood rats (up to 80.0/ha in brushy-stage clearcuts; 
Sakai and Noon 1993) tend to be much higher than those of 
flying squirrels (< 3.0/ha in old-growth stands; Rosenberg   
and Anthony 1992; Carey et al. 1992), and wood rats weigh 
nearly twice as much as flying squirrels, owls preying on 
wood rats may not need to forage as widely as owls preying  
on flying squirrels in order to meet their energy requirements. 

Correlations between food supply and home-range size  
have been reported for other avian species, including sparrow-
hawks (Newton 1986), ovenbirds (Stenger 1958), and golden-
winged sunbirds (Gill and Wolf 1975). Like those of other 
avian species, home-range sizes of spotted owls were nega-
tively correlated with relative abundance indices of wood rats 
within owl territories during 2 years at one study site in 
northwestern California. These patterns support predictions  
that home-range sizes of spotted owls are influenced by the 
density of food and patterns of dispersion. Additional research 
is currently being done to determine the nutrient content of 
spotted owl prey species and whether assimilation efficiencies 
of spotted owls differ for flying squirrels and wood rats        
(W. Weathers, personal communication). 

Utilization of different prey species by owls in different 
parts of their range may account for geographic differences     
in habitat selection preference or edge utilization. Owl loca-
tions in unsuitable habitat were closer to edges between suit-
able and unsuitable habitat than would be expected on the  
basis of chance at both Mad River and Klamath, but not at 
Chetco. Owls at Chetco showed no preference for using     
edges in either suitable or unsuitable habitat, and flying 
squirrels were the prey most frequently found in pellets, with 
few occurrences of wood rats. Wood rats were the most fre-
quent prey at Mad River, and they were nearly as common      
as flying squirrels at Klamath. These results suggest that the 
owls' preference for edges while foraging in otherwise 
unsuitable habitat may be related to preying on wood rats,     
but when they are utilizing flying squirrels no such patterns   
are apparent. 

Wood rats were found to be most abundant in brushy stands 
of 20- to 30-year-old sapling/early-aged pole timber (Sakai   
and Noon 1993). In the evening, radio-tagged wood rats 
sometimes moved > 50 m into old-growth stands adjacent to 
their shrubland home ranges. Where spotted owls prey pri-
marily on wood rats, they may show different patterns of 
habitat use. For owls hunting along the edges of unsuitable 
habitat, the availability of wood rats living in or dispersing 
from adjacent shrublands may increase. Edges may provide 
cover to conceal owls from predators while making them 
inconspicuous to mobile wood rats. When owls forage in 
suitable habitat, their diet includes other prey, such as flying 
squirrels or red tree voles. Wood rats occurred in no more    
than 62% of the pellets of owls at any of our study sites, and 
these other prey types composed most of the remaining diet.    
It is important to note that the nest and adjacent stands within 
the home ranges at all of our study sites were composed 
predominantly of stands dominated by large-diameter trees, 
even where owls were preying primarily on wood rats. 

The  hypothesis  that  spotted  owls  select  older  forests for 

differences between owl locations (55 %) and random points 
(61 %) at Chetco (x2 = 9.1, p > 0.40) for use of suitable 
habitat. 
 
Discussion 
 
Metabolic requirements, food quality, and food density should 
be major factors influencing home-range sizes of birds and 
mammals (McNab 1963; Schoener 1968, 1983; Jenkins   
1981; Mace and Harvey 1983). Home-range sizes of Cali-
fornia spotted owls (S. o. occidentalis) corresponded to 
differences in the primary prey of owls in different locations 
(Zabel et al. 1992), and the same patterns are apparent from 
these data. California spotted owls in the riparian/hardwood 
and oak woodlands of the central Sierra Nevada, where wood 
rats were the main prey, used less than 375 ha compared with 
> 2200 ha in true fir forests in the northern Sierra Nevada, 
where flying squirrels were the dominant prey (Zabel et al. 
1992). The results from this study indicate that the largest 
home ranges of northern spotted owls were at Chetco, where 
flying  squirrels  dominated  the diet, and  the smallest were at 
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Fig. 3. Proportions of radiolocations from spotted owls that occurred at varying distances from an edge between suitable and 
unsuitable habitat for locations in unsuitable habitat at Mad River (a), Klamath (b), and Chetco (c). Sample size (number of 
individuals) was 10, 9, and 2 for the respective sites. 

foraging because prey abundance is higher in these habitats  
is not supported by data from wood rats, at least for forests   
in northwestern California (Sakai and Noon 1993). These 
results suggest that where spotted owls in California forests 
prey on wood rats, the infrequent use of younger stands is   
not due to low abundance of prey. High tree densities and 
homogeneous canopies in second-growth forests may reduce 
flight maneuverability and the ability of owls to capture prey 
(Rosenberg and Anthony 1992). However, where wood rats 
are the dominant prey of spotted owls, silvicultural proce-
dures that maintain or enhance wood rat populations adjacent 
to spotted owl habitat may benefit spotted owls (Sakai and 
Noon 1993). This hypothesis needs to be tested. In addition, 
whether a smaller home range and increased food density are 
associated with higher fitness of spotted owls is unknown. 
Though prey are a better predictor of home-range size than 
the proportion of suitable habitat, this does not necessarily 
mean that spotted owls will have higher survival and repro-
ductive rates in areas with high prey densities than in areas 
with more late-successional forest. 

A reduction in the proportion of suitable habitat has been 
correlated with an increase in the size of spotted owl home 
ranges (Forsman et al. 1984; Carey et al. 1990) and a decline 
in the density of spotted owls (Bart and Forsman 1992). Past 
studies have demonstrated that home ranges of owls. in heav-
ily fragmented forests were more than three times larger than 
those in lightly fragmented forests in Oregon (Carey et al. 
1992). In contrast, we found no correlation between the 
proportion of suitable habitat and home-range size in our 
studies. There are a number of potential explanations for 
these differences. The relationship between suitable habitat 
and home-range size may vary more with the quality than the 
quantity of the habitat available. Studies that reported nega-
tive correlations between the amount of suitable habitat and 
home-range size (Forsman et al. 1984; Carey et al. 1990) 
were located in fragmented areas  where  the density  of  suit- 

able habitat was less than in our study areas. Land-ownership 
patterns were strongly correlated with landscape patterns 
(Carey et al. 1992). Ownership typically alternated between 
sections of private industrial forest land (which were mostly 
young even-aged stands that were recently clear-cut) and 
federal land. Our study areas were located almost entirely 
within federal lands, where higher proportions of the land-
scape were suitable habitat. Mean percentages of home 
ranges that consisted of stands dominated by medium-sized 
and large trees ranged from 64 to 77 % at Mad River and 
Klamath. Percentages of owl home ranges that were mature 
and old-growth forest in the Oregon Coast Range and in the 
Cascades were much lower, ranging from 33 to 66% (Fors-
man et al. 1984; Carey et al. 1990). Because our studies were 
carried out on lands that were predominantly suitable habitat, 
it is unlikely that we would have observed a correlation 
between home-range size and proportion of suitable habitat. 
Another explanation for differences among studies may be 
that for a given prey type, home-range size varies with the 
proportion of suitable habitat but prey type is a major factor 
that can obscure the relationship between home-range size 
and habitat. 
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