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FOOD HABITS OF NORTHERN SPOi mil OWLS IN
HIGH ELEVATION FORESTS OF PELICAN BUTTE,
SOUTHWESTERN OREGON
TRICIA L. CUTLER AND DAVID W. HAYS
AasTRAct —Eighty-two northern spotted owl (Strix occidentalis caurina) pellets containing 129 prey items were collected from high elevation forests in southwestern
Oregon. Northern flying squirrels (Glaucomys sabrinus) comprised 50% of prey numbers
and 54% of prey biomass. Other important prey were bushy-tailed woodrats (Neotoma
cinerea) and voles (Clethrionomys occidentalis and Microtus spp.).
•
In 1990, the northern spotted owl (Strix occidentalis caurina) was listed as a threatened
species by the U.S. Fish and Wildlife Service (USDI 1990). As logging of older forests
continues, it is important to identify relationships between the spotted owl and its habitat
that may be critical to its survival. Loss of habitat has occurred especially at lower
elevations (Thomas et al. 1990), so information on diets of owls at high elevations will
be important if they become isolated. Our objective was to determine prey species composition and biomass for northern spotted owls from four high elevation sites in Klamath
County, southwestern Oregon. Prey species of spotted owls were identified by analyzing
pellets.
STUDY AREA
We collected pellets from four sites near Pelican Butte, 5.6 km west of Upper Klamath Lake in
Klamath County, southwestern Oregon. The sites were located on the northwest, northeast, southwest, and southeast slopes of Pelican Butte. Elevation varied among sites from 1350 to 1750 m. Most
(95%) of the pellets were collected above 1650 m. The site at 1350 m was dominated by Douglas-fir
(Pseudotsuga menziesii) and ponderosa pine (Pines ponderosa). Two sites at 1650 m were dominated
by Shasta red fir (Abies magnifica) and ponderosa pine. The site at 1750 m was dominated by red fir
and white fir (Abies concolor). A variety of timber harvest practices from clearcut logging to selective
cutting occurred within 3.2 km of collection areas.
MATERIALS AND METHoDs
Pellets were collected at irregular intervals between 25 April and 8 August 1988. One of the four
pairs of spotted owls under observation fledged two owlets during this period. The majority of the
pellets (66%) were collected at the site with owlets. Prey were identified by comparing skeletal
remains in each pellet to a collection of previously identified skeletons, and by comparisons with
skeletal keys written by Maser and Storm (1970) and Verts (1978). If different halves of the same
prey species were found in two pellets at the same site on the same day, they were counted together
as a single prey item.
Data were summarized as percent species composition and percent biomass for each site, and for
all sites combined. Biomass was calculated by multiplying the number of individuals of each species
by the mean weight of that species. Mean weights were obtained from Forsman et al. (1984) and
Maser and Storm (1970) (see Appendix).
RESULTS
Of the 82 pellets collected, 129 individual prey items were identified. The northern
flying squirrel (Glaucomys sabrinus) was the only prey species common to pellets at all
four sites. For all sites combined, flying squirrels dominated the diet, comprising 49.6%
of prey numbers and 53.5% of prey biomass (Tables 1, 2). Bushy-tailed woodrats (Neotoma
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TABLE 1. Percent composition of prey items of northern spotted owls, Pelican Butte, Oregon, 1988.
Elevation (m)
Number of prey items
N. flying squirrel
Bushy-tailed woodrat
Microtus spp.
Unidentified
Montane vole
Long-tailed vole
W. red-backed vole
Deer mouse
Townsend's chipmunk
Unidentified mammal
Unidentified bird
Unidentified insect

Site la
1650 86
61.6
10.5
3.5
3.5
1.2
7.0
5.8
1.2
3.5
1.2
1.2

Percent of total prey
Site 2
Site 3
1750 28
1350 9
44.4
17.9
33.3
42.9
25.0

Site 4
1650 6
33.3
50.0
16.7

107
3.6

22.2

Total
129
49.6
11.6
11.6
8.5
0.8
7.0
3.9
0.8.
3.9
1.6
0.8

Site with owlets.

cinema) were also important in biomass (28.9%), and voles (Clethrionomys occidentalis and
important in terms of numbers (27.9%). The majority (75%) of voles
were Microtus species.
Prey items of the pair with two owlets were dominated by flying squirrels in numbers
(61.6%) and biomass (63.7%) (Tables 1, 2). The diet of the pair at the highest elevation
(1750 m) was dominated by voles in terms of both numbers (78.6%) and biomass (60.2%).

Microtus spp.) were

DISCUSSION
Although sample size in the present study is small, some comparisons can be made to
previous studies of spotted owl diets in southwestern Oregon and in other high-elevation
mixed-conifer forests. Foreman et al. (1984) found that in high elevation forests (1400 to
1700 m) dominated by grand fir (Abies grandis), Shasta red fir, and Douglas-fir in southwestern Oregon, spotted owl diets were dominated by flying squirrels, with western
red-backed voles and bushy-tailed woodrats also being important in numbers and biomass, respectively. At Lake-of-the-Woods, a high elevation (1460 to 1700 zn) study area
just south of Pelican Butte, Foreman et al. (1984) reported prey composition and biomass
TABLE 2. Percent biomass of prey items of northern spotted owls, Pelican Butte, Oregon, 1988.

Elevation (in)
N. flying squirrel
Bushy-tailed woodrat
Microtus spp.
Unidentified
Montane vole
Long-tailed vole
W. Red-backed vole
Deer mouse
Townsend's chipmunk
Unidentified mammal
Unidentified bird
Unidentified insect
Site with owlets.

Site la
1650
(9575 g)
63.7
24.9
1.3
1.8
0.6
1.4
1.1
0.8
3.6
0.7
<0.1

Percent of total biomass
Site 4
Site 2
Site 3
1750
1650
1350
(1485 g)
(1082 g)
(1217 g)
31.0
21.3
35.6
73.5
53.5
31.2
24.7

5.3

4.3
4.3

15.5

Total
(13,759 g)
53.5
28.9
4.6
4.6
0.4
13
0.8
0.6
4.2
1.0
<0.1

68 NORTHWESTERN NATURALIST

72(2)

nearly identical to our results, except that western red-backed voles were more prevalent
than Microtus species. In contrast, studies in lower elevation ( <1400 m) mixed-conifer
forests throughout southwestern Oregon (Miller 1989; Forman et al. 1984) indicated
that the diet was generally dominated by dusky-footed woodrats.
In Arizona (Caney 1988), woodrats appear to be the most important prey item of spotted
owls in terms of biomass throughout the state, but seem to be less common in the diets
of spotted owls inhabiting high elevation mixed-conifer forests. Voles were more common prey at higher elevations.
It has been suggested that differences in the composition of spotted owl prey items
in mixed-conifer forests of California may be explained by a greater abundance of flying
squirrels at high elevations and more woodrats at low elevations (Laymon 1988), but no
data have been presented to support this hypothesis. In Oregon, habitat of flying squirrels
coincides with habitat of bushy-tailed woodrats, but reaches much higher elevations
than that of dusky-footed woodrats (Bailey 1936). This could account for the dominance
of flying squirrels rather than dusky-footed woodrats in the diet of spotted owls from
high elevation forests of southwestern Oregon. Similarly, the dominance of voles in the
diet of one pair in this study may be due to a greater abundance of voles than flying
squirrels at that particular elevation (1750 m). Additional research on the elevational
distribution of flying squirrels, woodrats, and voles is needed to confirm these patterns.
In the present study, 66% of the pellets were collected at a site with a pair and two
owlets. Barrows (1985) suggested that breeding pairs select larger prey items than nonbreeding pairs. We do not know if breeding status influenced the selection of prey items
at Pelican Butte, but this relationship would not account for the selection of flying
squirrels over woodrats. Information on prey abundance at high and low elevations is
necessary to conclude that diet is a direct reflection of prey availability rather than
preferential selection.
AOCNOWLEDG►ONTS
We thank the following people for the help they have given us on this project: Gary Miller,
Project Leader of the Central Cascades Spotted Owl Project, Cooperative Wildlife Research Unit,
Oregon State University, provided valuable advice on concepts and format related to this paper.
Dr. B. J. Verts of Oregon State University assisted in the identification of skeletal remains. Eric
Forman, Dan Rosenberg, and Dr. Deborah Davis reviewed the manuscript and offered valuable
comments. The pellets were cleaned by members of the Central Cascades Spotted Owl Project crew.
The city of Klamath Falls provided the funding for the field effort and donated the pellets for
analysis. Pellet analysis was made possible by a grant to Oregon State University from the National
Science Foundation's Research Experiences for Undergraduates.
LrreapsuRE CrrED
BAILEY, V. 1936. The mammals and life zones of Oregon. N. Am. Fauna 55:1-416.

BARROWS, C. W. 1985. Breeding success relative to fluctuations in diet for spotted owls in California,
pp. 50-54. In: R. J. Gutierrez and A. B. Carey (tech. eds.), Ecology and management of the
spotted owl in the Pacific Northwest. USDA-Forest Service Gen. Tech. Rep. PNW-185. Portland, OR. 119 pp.
Fcntsumi, E. D., E. C. MzsLow, AND H. M. Wrorr. 1984. Distribution and biology of the spotted
owl in Oregon. Wildl. Monogr. No. 87.64 pp.
GAMY, J. L. 1988. Distribution and habitat ecology of Mexican spotted owls in Arizona. MS.
thesis, Northern Arizona University, Flagstaff. 229 pp.
LAYMON, S. A. 1988. Ecology of the spotted owl in the Central Sierra Nevada, California. Ph.D.
dissertation, University of California, Berkeley. 285 pp.
MASER, C, AND R. M. &roam. 1970. A key to Microtinae of the Pacific Northwest (Oregon, Washington, Idaho). Oregon State University Book Stores Inc., Corvallis. 162 pp.
Mtuzit, G. S. 1989. Dispersal of juvenile northern spotted owls in western Oregon. MS. thesis,
Oregon State University, Corvallis. 139 pp.

AUTUMN 1991 CUTLER AND HAYS: FOOD HABITS OF THE SPOTTED Owl.

69

E. D. FORSMAN, J. B. LINT, E. C. MESLOW, B. R. Nom, AND J. VERNER. 1990. A
conservation strategy for the northern spotted owl. U.S. Bur. Land Manage., Portland, OR.
427 pp.
USDI, FISH AND W ILDLIFE S ERVICE. 1990. Endangered and threatened wildlife and plants; determination of threatened status for the northern spotted owl. Federal Register 55:26114.
Viarrs, B. J. 1978. Keys to the mammals of Oregon, 2nd ed. Oregon State University Book Stores
Inc., Corvallis.. 104 pp.
THOMAS, J. W.,

11500 NW McDaniel Rd., Portland, OR 97229 (TLC) and Washington Department of Wildlife,
600 N Capitol Way, Olympia, WA 98501 (DWH). Received 1 June 1990, accepted 2 April 1991.

Appendix. Names and weights of prey species found in northern spotted owl pellets'
Common name
Deer mouse
Long-tailed vole
Montane vole
Northern flying squirrel
Townsend's chipmunk
Western red-backed vole
Woodrat species
Unidentified mammal
Unidentified Microtus spp.
Unidentified medium-sized bird
Unidentified insect

Scientific name

Mean weight (g)

Peromyscus maniculatus
Microtus longicaudus
Microtus montanus
Glaucomys sabrinus
Eutamias tovmsendii
Clethrionomys occidentalis
Neotoma app.

22.00
54.00
57.00
115.00
80.00
23.00
267.00
115.00
42.00
70.00
<1.00

*Mean weishts for biomass estimates were taken from Forman at al. (1984) and Maser and Storm (1970).

1

Although the Northern Saw-whet Owl (hereafter Saw-whet Owl) is one of the most common owls in forested habitats across southern
Canada and the northern United States, much remains to be learned about its populations, distribution and movements, behavior, and
breeding biology. It is one of our smallest northern owls; males, for example, weigh about as much as an American Robin (Turdus
migratorius), females only about 25% more. Saw-whet Owls are found in most woodland habitats, with densities highest in coniferous
forests at moderate elevation and latitude. Throughout most of its range, this spe The northern spotted owl (Strix occidentalis caurina) is
one of three spotted owl subspecies. A western North American bird in the family Strigidae, genus Strix, it is a medium-sized dark brown
owl sixteen to nineteen inches in length and one to one and one sixth pounds. Females are larger than males. The wingspan is
approximately 42 inches. The northern spotted owl primarily inhabits old growth forests in the northern part of its range (Canada to
southern Oregon) and landscapes with a mix of old and

