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Annual Diet of Bobcats in Oregon’s Cascade Range

Abstract

Because little information exists on the role of the bobcat (Felis rufus) as a predator in coniferous forest ecosystems, this study
was initiated to determine the annual diet of bobcats in the coniferous forest of Oregon’s Cascade Range. Diet was determined
from analysis of 494 scats, Daminant prey species identified were snowshoe hares (Lepus americanus), black-tailed deer (Odoceileus
hemionus), and mountain beaver (dplodontia rufa); remains of these species occurred in 30 percent, 22 percent, and 12 percent
of scats examined, respectively. A variety of cricetid and sciurid rodents, birds, insectivores, and reptiles were also identified,
The greatest diversity in the seasonal diet of bobcat occurred during spring, while the least diversity occurred during winter.
Mean prey size taken by bobeats in the spring (426 g} was approximately half during winter (827 g). Diets of bobcats were
most dissimilar between winter and spring. The variety of prey taken seasonally by bobcats and the wide range in prey size
indicate the potential for competition with other predators. Knowledge of the seasonal variation in the bobcat diet should allow

wildlife managers 10 more effectively manage both hobcats and their potential prey species.

Introduction

Little information is available concerning bob-
cat food habitats in coniferous forests of the
Pacific Northwest. Several authors reported on
small samples from the Coast Range of western
Oregon (Schwartz and Mitchell 1943, Sweeney
1978, Witmer and deCalestra 1986); only Nuss-
baum and Maser (1975) reported bobcat diet in
the Cascade Range. This paper reports on the
annual and seasonal diet of bobcats from the cen-
tral Cascade Range of western Oregon.

Study Area

This study was conducted in Oregon’s Cascade
Mountain Range, within the Willamette National
Forest approximately 35 km east of Eugene, Lane
County, Oregon (43°, 55° N; 122°, 30" W). Ter-
rain was abruptly dissected by drainages of the
North Fork of the Middle Fork Willamette River.
Elevations range from about 500 m to 1,500 m.
Climate was typical of the Western Cascade
maritime area with mild, wet winters and warm,
dry summers. Precipitation occurred about 160
days per year and averaged about 150 cm annual-
ly. Mean annual snowfall averaged about 163 cm;
the latest date with 150 cm of snow usually oc-
curred in late March (Lahey 1979). Annual
temperature extremes ranged from — 18 to 38°C.

'Present address: Idaho Fish and Game, 109 West 44th Street,
Boise, 83714.

Vegetation was typical of the Western
Hemlock (Tsuga heterophylla) Zone as de-
scribed by Franklin and Dyrness (1973). Logging,
reforestation projects, and forest fires have
resulted in a dominance of Douglas-fir (Pseudo-
tsuga menziesi) with smaller, isolated stands of
western red cedar (Thuja plicata). Grand fir
(Abies grandis), Pacific silver fir (4bies amabilis),
western yew (Taxus brevifolia), and western white
pine {(Pinus monticola) occurred commonly.
Understories were dominated by c¢reambrush
oceanspray (Holodiscus discolor) on dry sites,
Pacific rhododendron (Rhododendron macro-
phylium) and Cascade hollygrape (Berberis ner-
vosa) on intermediate sites, and sword fern
(Polystichum munitum) and Oregon oxalis (Ox-
alis oregana) on mesic sites (Franklin and Dyrness
1973).

Methods

Scats were collected on the study area from 15
October 1982 through 30 June 1984. All roads
on the 280 km? study area were cleared of scats
prior to initiation of daily collections so that
only fresh material was collected. Each scat was
labeled and air dried prior to separation and
identification of prey remains. Prey items in some
of the scats were separated from other undigested
residues as collected, but bones were separated
from most scats using an 8 percent (2M) solution
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of NaOH to digest the associated conglomerate
(Green et al. 1986). Samples of hair were removed
from scats prior to NaOH digestion for com-
parison with hair keys (Mayer 1952, Stains 1958,
Adorjan and Kolenosky 1969} to aid in prey
species identifications, Bones in the scats were
identified by comparison with skeletal materials
in the vertebrate museum of the Department of
Fisheries and Wildlife, Oregon State University.

Each scat was subjected to a three-part iden-
tification procedure. Each scat was identified to
species in both the field and the laboratory bas-
ed on color, texture, odor, and (in the field)
associaled tracks and scrapes, A portion of each
scat was subjected to thin-layer chromatography
for identification of bile acid residues present
(Major et al. 1980, Johnson et al. 1981, Johnson
et al. 1984). Chromatography was used to derive
final identification where other characteristics
were not definitive.

Similarity indices (SI) between seasonal diets
were calculated according to Horn (1966); using
the index, values could range between zero (no
food items in common between seasons) and 1
(identical diets between seasons).

Mean prey size was calculated seasonally for
all species identified from bobcat scats and
weighted by frequency of occurrence. This
calculation provided a slight over-estimate of
mean prey size since several specimens of small
prey of the same species in a single scat were
recorded as one occurrence, as was a single
specimen of larger size. Ungulate remains were
excluded from these calculations since many may
have been eaten as carrion. Weights of adult
mammals were taken from Maser et al. (1981) and
from weights recorded for museum specimens at
Oregon State University. Mammal nomenclature
follows Jones et al. (1982), plant nomenclature
follows Garrison et al. (1976).

Results

Four hundred ninety-four bohcat scats were
analyzed (Table 1). Snowshoe hares (Lepus
americanus), black-tailed deer {Odocoileus he-
mionus), and mountain beaver (dplodontia rufa)
were the food items most commonly identified.
Hares made up the largest portion of the diet
throughout the year and occurred in > 33 per-
cent of scats during fall and winter. Second in
frequency of occurrence was black-tailed deer,
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occurring in 22 percent of scats examined (Table
1). Deer remains occurred in 27 percent of fall
and 31 percent of winter scats, and were the most
frequently identified prey item during December
and January, when they oceurred in 46 percent
of bobcat scats. Black-tailed deer were the sec-
ond most abundant prey in the bobcat diet dur-
ing February, March, April, and May (Table 1).
Remains of fawns were identified from a single
bobeat scat collected in May, from 6 scats (8%)
in June, 8 (18%) from July, and 1 (2%) from
August. Fawns accounted for 11, 53, 6, and 17
percent of all deer remains identified from bob-
cat scats collected in May, June, July, and August,
respectively. In July, black-tailed deer remains
{fawns and adults) were the most frequently iden-
tified food item. Remains of calf elk (Cervus
elaphies) were identified in four bobeat scats from
June and July.

Mountain beaver were the third-ranking item
in bobeat diets, and occurred in greatest frequen-
cy during spring (16%) and summer (17%)
months. Cricetid rodents of 9 species (Table 1)
occurred in 23 percent of the scats, varying from
9 percent in winter to 37 percent in spring. Six
species of sciurid rodents (Table 1) comprised 17
percent of the bobceat diet. Squirrels were eaten
by bobcats most frequently in the fall (28%) and
least frequently in the summer (11%). Insec-
tivores were found in 17 percent of bobcat scats
during spring months, but did not occur in scats
from other seasons (Table 1). The most frequently
identified insectivore, the coast mole (Scapanus
orarius), occurred in 13 (7%) spring scats.

Remains of birds oceurred in 47 (10%) scats.
Most were passerines, but only 1 slate-colored
junce (Jureco hyemalis) and 11 ruffed grouse
{(Bonasa umbellus) could be pasitively identified.
Eggshell fragments occurred in 5 scats. Reptile
remains occurred in 9 percent of spring seats.
Like insectivores, reptiles occurred in the bob-
cat diet only during spring (Table 1).

Masticated green grass was found in 55 (11%)
of the scats, and some scats consisted solely of
grass. On two occasions, freshly passed scats that
consisted solely of masticated grass and entwined
tapeworms were found. Blackberries (Rubus sp.),
huckleberries (Faccinium sp.), Cascade holly-
grape (Berberis nervosa), and manzanita (4rcto-
staphylos sp.) were identified in 33 (7%) scats.
In each instance, fruit was associated with other,
animal prey and may represent food of other




TABLE 1. Prey items identified from 494 bobcat scats from Oregon’s Cascade Range. Values are number of occurrences; per-
cent frequency of occurrence follows.

Jan-Mar Apr-Jun July-Sep Oct-Dec Annual
(N=112) {N=187) {N=105) (N =90) (N =494}

Prey [tem No. Percent  No. Percent ~ No.  Percent  No. Percent  No. Percent
MAMMALS
Odocoileus hemionus 35 3 30 16 20 19 24 27 109 22
Cervus elaphus 5 4 4 2 2 2 4 4 15 3
Spilogale gracilis 0 0 1 1 0 0 i 1 2 —
Canis latrans 0 4] 2 1 0 0 0 0 2 —_
Lepus americanus 43 38 48 26 29 28 30 33 150 30
COchotona princeps 2 2 4 2 8 8 1 1 15 3
Apladontia rufa 9 8 30 16 18 17 0 g 57 12
Thomemys mazama 1 1 10 S 10 10 2 2 23 5
Castor canadensis 1 1 0 1} 0 0 0 0 1 —
Glaucomys sabrinus 5 4 1 1 1 1 10 11 17 3
Tamiasciurus douglasii 8 7 6 3 1 1 3 3 18 4
Tamias townsendii 2 2 11 6 3 3 7 8 25 3
Tamias eamoenus 2 2 3 2 1 1 1] 0 6 1
Spermophilus beecheyi 0 0 3 2 1 1 2 2 6 1
Spermophilus lateralis 0 0 2 1 1 1 1 1 4 1
Unknown Sciurid 1 1 1 [ 2 2 2 2 6 1
Neotoma cinerea 3 3 3 3 1 1 2 2 11 2
Peromyscus maniculetus 2 2 13 7 4 4 3 3 22 4
Cleithrionomys

californicus 2 2 6 3 2 2 1 1 11 2
Arborimus albipes 0 0 2 1 0 0 0 0 2 —
Zapus trinotatus 0 0 5 3 3 5 0 0 10 2
Ondatra zibethica 0 0 2 1 1 1 1 1 4 1
Microtus oregoni 0 0 13 7 1 1 1 1 15 3
Microtus richardsoni 0 0 4 2 1 l 2 2 7 1
Microtus longicaudus 1 1 4 2 1 1 ] 0 6 1
Unknown cricetid 2 2 16 9 6 4] 2 2 26 5
Scapanus orarius 0 0 13 7 0 ] 0 0 13 3
Scapanus townsendti 0 0 2 1 0 ] 0 0 2 —
Neurotrichus gibbsit 0 0 4 2 0 0 0 0 4 1
Sorex trowbridgii 0 ] 6 3 0 0 0 0 6 1
Sorex vagrans 1 1 4 2 0 0 0 0 5 I
Sorex monticolus 0 0 1 [ 0 ] 0 0 1 —
Sorex sp. 0 0 1 1 0 0 0 0 1 —
Unknown Mammal 4] 3 16 9 7 7 8 9 37 7
BIRDS
Bonase umbellus 1 1 3 2 3 3 4 4 11 2
Jurco hyemalis 0 0 0 0 0 a 1 1 1 —
Unknown Passerine 7 6 9 5 10 10 4 4 30 6
Eggshell 0 0 4 2 1 1 0 0 3 1
REPTILES
Sceloporus occidentalis 0 0 8 4 0 0 0 0 8 2
Eumeces skiltonianus 0 0 b i 0 0 0 0 1 —
Diadophis punctatus 0 ] I 1 0 0 ] 0 1 —
Themnophis sp. 0 ] 1 1 0 0 ] 0 1 —
Unknown Snake 0 4] 6 3 0 0 0 0 6 1
INSECTS 0 0 4 2 0 0 1 1 3 1
FRUIT 3 3 1 1 25 24 4 4 33 7
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animals ingested by bobcats. Human refuse in-
cluding plastic sandwich bags, cotton cloth, and
paper was found in 5 scats.

Fall and winter diets were most similar (SI =
0.942), comprised primarily of snowshoe hares,
black-tailed deer, and a variety of sciurid and
cricetid rodents (Table 2). Bobcat diets changed
in the spring. Spring diets included all prey eaten
during fall and winter, along with inereased fre-
quency of mountain beaver, western pocket
gophers (Thomomys mazama), microtines,
cricetines, and birds. Insectivores and reptiles oc-
curred in the spring diet only. The variety of prey
identified in the bobcat diet increased from 17
during the winter to 35 during the spring (Table
3). Mean prey size during spring averaged 426
g (Table 3), about half that during winter (827
g). Winter and spring diets were the most dis-
similar (SI = 0.759) of any seasonal comparison
{Table 2). The second-greatest change in bobeat
diet between successive seasons occurred be-
tween summer and fall (Table 2). Percentages of
snowshoe hares, black-tailed deer, and sciurids
in the bobcat diet increased from summer to fall,
with decline in use of mountain beaver, mice, and
birds. Despite the difference in seasonal diet in-
dicated by a low 51 value (0.779), the number of

TABLE 2. Pair-wise diet similarity indices for hobeats in
Oregon’s Cascade Mountain Range.

Season Winter Spring Summer Fail
Spring  0.759 — — —
Summer 0.779 0.803 — —
Fall 0.942 0.770 0.779 —
Annual  0.906 0.935 0.906 0.919

TABLE 3. Variety of prey and weighted mean size of prey
identified from 494 bobcat scats collected from
Oregon’s Cascade Range.

SEHSDH

Winter Spring  Summer  Fall

Variety of Prey® I7 35 21 19
Weighted Mean
Prey Size (g)* 827 426 529 539

“From Takble 1.

*Ungulates excluded.
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kinds of prey (21 in summer, 19 in fall) and mean
prey size (529 g in summer and 539 g in fall) were
nearly identical.

Discussion

Lagomorphs are important prey in bobeat diets
throughout the United States (McCord and Car-
doza 1982) as well as in eastern Oregon (Toweill
1982), several portions of the Coast Range
(Schwartz and Mitchell 1945, Nussbaum and
Maser 1975) and in the Cascade Range (Nuss-
baum and Maser 1975, this study). Mountain
beaver dominated bobcat diets in some (typical-
ly low-elevation) portions of the Coast Range
{Sweeney 1978, Witmer and deCaiesta 1986).

The frequency of occurrence of black-tailed
deer in the diet of bobcats in the Cascade Range
was unexpected because of the size differential
of the two species (approximately 6.0 kg vs. 68
kg). Many authors have attributed remains of
deer found in bobeat food habit studies to
scavenging (Hamilton and Hunter 1939, Rollings
1945, Pollack 1951, Erickson 1955, Progulske
1955, Gashwiler e¢ al. 1961). In this study, re-
mains of deer in bobcat scats occurred primari-
ly during the fawning period and again during
the winter, when alternate prey was probably
least available. However, the high incidence of
deer in the bobeat diet during periods when alter-
nate prey availability was believed to be low leads
to speculation that bobcats may prey on deer, as
has been suggested by others (Marston 1942,
Westfall 1956, McCord 1974, Beasom and Moore
1977, Fritts and Sealander 1978). The ability of
bobcats to kill adult as well as fawn deer has been
well documented (see McCord and Cardoza
1982). Major changes in bobcat diet between
warm and cold seasons (winter/spring SI = 0.759;
summer/fall SI = 0.779), were noted in this study.
These changes were associated with a steady
seasonal decline in prey diversity and increase
in weighted mean prey size from spring through
winter (Table 3).

Acknowledgements

We thank S. Gehmar and N. T. Weiss who
assisted in field work and T. C. Crippen whoe
assisted with thin-layer chromatography. L. N.
Carraway, B. J. Verts, and C, Maser assisted in
identification of specimens. J. W. Thomas, D. S,

deCalesta, W. J. Overton, R. K. Fendall, and




R. L. Krahmer assisted with study design. This
study was conducted under the auspices of the
Oregon Cooperative Wildlife Research Unit: Ore-
gon State University, Oregon Dep. of Fish and
Wildlife, U. S. Fish and Wildlife Service, and the
Wildlife Management Institute cooperating. Fund-

Literature Cited

Adorjan, A. S., and G. B. Kolenosky. 1969. A manual for iden-
sification of bairs of selected Ontario mammals. On-
tario Dep. Lands For., Res. Rep. (Wildl,) 90.

Beasom, 8. L., and R. A. Moore. 1977. Bobcat food habit
response to a change in prey abundance. Southw. Nat.
21:451-457.

Erickson, A. W. 1935. An ecological study of the bobeat in
Michigan. Michigan State Univ., East Lansing. M.S.
Thesis.

Franklin, J. F., and C. T. Dyrness. [973. Natural vegetation
of Oregon and Washington. USDA For. Serv. Gen.
Tech. Rep. PNW.8.

Fritis, S. H., and J. A. Sealander. 1978. Diets of bobeats in
Arkansas with special reference to age and sex dif-
ferences. J. Wildl, Manage. 42:533-539.

Garrison, G. A., J. M. Skovlin, C. E. Poulton, and A. H. Win-
ward. 1976. Northwest plant names and symbols for
ecosystem inventory and analysis. 4th ed. USDA For.
Serv, Gen. Tech, Rep. PNW-46,

Gashwiler, J. 8., W. L. Robinette, and 0. W. Morris. 1961.
Foods of bobeats in Utah and eastern Nevada. J.
Wildl. Manage. 24:226-229.

Green, G. A., G. W. Witmer, and D. 5. deCalesta. 1986. NaOH
preparation of mammalian predator scats for dietary
analysis. J. Mammal. 67:742.

Hamilton, W. J. Jr., and R. F. Hunter. 1939. Fall and winter
food habits of Vermont bobeats. J. Wildl. Manage.
3:99-103.

Horn, H. S. 1966. Measurement of “‘overlap™ in comparative
ecological studies. Amer. Nat. 100:419-424.
Johnson, M, K., D, R, Aldred, E. W. Clinite, and M. J. Kutilek.
1981. Biochemical identification of hobcat scats. Proc.
Bobceat Res. Conf., Nat. Wildl. Fed., Sei. Tech. Ser.

6:92-96,

Johnson, M. K., R. C. Belden, and D. R. Aldred. 1984. Dif-
ferentiating mountain lion and bobcat seats. J. Wildl.
Manage. 48:239-244.

Jones, J. K. Jr., D. C. Carter, H. H. Genoways, R. 5. Hoff-
man, and D. W. Rice. 1982. Revised checklist of North
American mammals north of Mexico, 1982, Occas.
Pap. 80, The Mus., Texas Tech Univ., Lubbock.

Lahey, J. F. 1979. Climate. In R. M. Highsmith Jr. and A.
J. Kimerling (eds.). Atlas of the Pacific Northwest.
Sixth ed. Oregon State Univ, Press, Corvallis. Pp,
43-54.

Received 10 September 1987
Accepted for publication 17 February 1988

ing was provided by the Oregon Dep. of Fish and
Wildlife. This is Oregon State University Agri-
cultural Experiment Station Technical Paper
8278. C. Barlow and B. R. Mulligan typed the
manuscript. C. H. Nellis and L. J. Nelson reviewed
the manuscript and offered helpful comments.

Major, M., M. K. Johnson, W. 8. Davis, and T. F. Kellogg.
1980. Identifying scats by recovery of bile acids. J.
Wildl, Manage. 44:290-203.

Marsion, M. A. 1942, Winter relations of bobcats to white-
tailed deer in Maine. J. Wildl. Manage. 6:328-337.

Maser, C., B. R. Mate, J. F. Franklin, and C. T. Dyrness. 1981.
Natural history of Oregon coast mammals. U.S. For.
Serv. Gen. Tech. Rep. PNW-133.

Mayer, W. V. 1952. The hair of Califernia mammals with keys
to the dorsal guard hairs of California mammals.
Amer. Midl. Nat. 48:480-512.

McCord, C. M. 1974, Selection of winter habitat by bobeats
(Lynx rufus) on the Quabbin Reservation,
Massachusetts, J. Mammal. 55:428-437.

McCord, C. M., and . E. Cardoza. 1982, Bobeat and lynx.
In J. A. Chapman and G. A. Feldhamer (eds.). Wild
mammals of North America. Johns Hopkins Univ.
Press, Baltimore, Maryland. Pp. 728-766.

Nussbaum, R. A., and €. Maser. 1975. Food habits of the
bobeat (Lynx rufus), in the Coast and Cascade ranges
of western Oregon in relation 1o present management
policies. Northw. Sci. 49:261-266.

Pollack, E. M. 1951. Food habits of the bobcat in the New
England states. J. Wildl. Manage. 15:200-213.

Progulske, D. R. 1955. Game animals utilized as food by the
bobcat in the southern Appalachians. J. Wildl
Manage. 19:249-253.

Rollings, C. T. 1945. Habits, foods, and parasites of the bob-
cat in Minnesota. J. Wildl. Manage. 9:131-145.

Schwartz, J. E. I1, and G. E. Mitchell. 1945, The Roosevelt
elk on the Olympic Peninsula, Washington, J. Wildl.
Manage. 9:295-319.

Stains, H. J. 1958. Field key to guard hair of middle western
furbearers. J. Wildl. Manage. 22:95-97.

Sweeney, 5. J. 1978. Diet, reproduction, and population struc-
ture of the bobcat (Lynx rufus fascictus) in western
Washington. Univ. Washington, Seattle. M.S. Thesis.

Toweill, D. E. 1982, Winter foods of eastern Oregon bobeats.
Northw. Sei. 56:310-315.

Westfall, C. Z. 1956. Foods eaten by bobeats in Maine. J.
Wildl. Manage. 20:199-200.

Witmer, G. W., and D. S. deCalesta. 1986, Resource use by
unexploited sympatric bobeats and coyotes in Oregon,

Can. J. Zool. 64:2333-2338.

Annual Diet of Bobcats in Oregon’s Cascade Range 103




