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Coyote (Canis latrans) Food Habits in Three Urban Habitat Types of
Western Washington

Abstract

The coyoie (Crri! l.rlrart is a common resident in urban areas throughout lhe Unilcd Srares. yet little is kno\\'n about coylrte
diets in these en\ironments.I characleizcd thc annual diet ofcoyoles in an urban environmcnt of we stern Washingto n by analyz
ing lheir scai fiom three areas representing typical patterns of humar occupation and dcnsityt residential (l:113 humans/krn:1.
mired agricultural-residential (3'18 humansAinr). and mired lbrest-residenlial (126 hunrans/km:). Coyote scah wefe collected
lwicc a month ibr I yeu (No\'. I 989-Oc!. I 990) in each habi|ar t)pe. Fruits and mammals were lhe largcst classes of food ire m s
in all habiiat i)'.pes and their seasonal use lvas similar among habitat!. Applc (Mdlur spp.) and chen_"r' (Pr,,ir! spp.) wcre rhe nost
abundant fruits in the scats. and rangcd liom 22:1i7 and 9-13% ofthe annual diet. rcspcctilelv. Vole (M,.mr,r spp.) was lhc
mos! abundarl mamnalian food ilenl (.ll.7'l.) of coyotes in mired agricuhuralresidential habilat rhilc house cat (l'.,11s .a/".!)
and squinel (S.ir?vr spp. and ldrridr./rfrJ spp.) *,ere the two most abundant nanmalian food items (13.1 and 7.87.. respec,
tilely) of co!otes in residenlial habitat. No single mammalian species made up >6.07. of the co)ote dier in mixed forcst rcsiden
tial habrtat. Coyoter in my $eslcm Washinglon study rea rely on foods that result tron humun actiliry bur those foods. paflicu
larly mammals. may change as land usc pattcms change.

Introduction

Coyotes (Canl"r latruns) are becoming increas-
ingly common in human modified habitats through
out NorthAmedca (A&inson and Shackleton 1991,
MacCracken 1982). One possible explanation for
this trend is that human-domin;rted areas produce
abundant fbod sources for coyotes. Coyotes liv-
ing in urban habitats have relatively small home
ranges (Atkinson and Shackleton 199l, Shargo
1988). which may indicate abundant fbod re-
sources. However, little is known about the diet
of coyotes in these areas. MacCracken's (1982)
description of the annual diet of coyotes in resi-
dential habitat was based on a small number of
scats (r = 97) collected during a single month.
A&inson and Shackleton ( l99l) described the diet
ofcoyotes in an area that was mostly agricultural
(>50% of the study area) and Shargo's (1988)
description of urban coyote diet was based on 22
scats. Additionally, none of these studies looked
at diet as a function of human density.

Coyotes may play an important role in hu-
man modifled landscapes. Soul6 et al. (1988) sug-
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gested that coyotes may reduce the abundance of
house cats (-Fells catr.e) and other small mamma-
lian carnivores that prey on song birds and thus
indirectly contribute to the maintenance of na-
tive avifauna. My objectives were to document
the annual diet ofcoyotes in three types ofurban
habitat of westemWashington and to qualitatively
assess how coyote diets changed as a function of
Iand use pattems and human density.

Study Area

The study a-rca, located in the low elevation (<200
m)  reg ion  o f  K ing  and Snoh, 'm ish  counr ies .  uas
bordered on the west by Puget Sound and on the
east by foothills of the Cascade Mountains. This
pofiion of Washington lies in the wetter region
of the Westen Hemlock Zone (Franklin and
Dymess 198,1). The study area was logged at the
tum of the 19th century. Much of the land has
been developed for urban and agricultural uses
but there are numerous patches of 40-80 year-
old naturally regenerated forest dominated by
Douglas-fir (.P.\eudotsugu m?r?:ierii), western
hemlock (Tsnga heterophllla\, western red ce
dar (.Thuja plicata). re<) alder (Ahus rubrtt';1. uttl
maple (Ar:er spp; Franklin and Dyrness 1984).

Urban areas are mosaics of habitat patches
differing in size and intensity ofhuman use. I chose
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thrce habitat types in which to establish perma-
nent scat collection routes (hereafier routes): resi
dential habitat, mixed agdcultwal-residential (here-
after mixed agricultural) habitat, and mixed
forest-residential (hereafter mixed fbrest) habi-
tat.I described coyotediets in these habitats, which
rcpresented the typical range of different land uses
in urban western Washington. I cbaraaterized
habitat types on the basis ofhumar density (Census
Population and Housing 1990, Seattle, Wash.,
unpubl. data). I calculated the density ofhumans
within census tracts in which the route was lo-
cated and census tracts which were within I km
of a route. I included density figures from cen-
sus facks within .[ km of routes to help charac-
terize the area liom which coyotes likely would
have foraged. Despite efforts to characterize col-
lection areas, coyetes may have deposited scats
in habitats very differcnt tiom where they for-
aged. Census tracts are areas of similar land use
and human density pattems for which human
demographic statistics are calculated (Census
Population and Housing 1990, Seattle, Wash..
unpubl. data).

Residential habitat, which was predominantly
single family housing development, represented
the most urbanized edge ofthe coyote's runge in
King County (Quinn 1991) with a mean density
of 1112.'12 (SE =260.12) humans/km':. Coyotes
in this habitat type were closely associated witl
remnant patches of second growth forest tbuod
in parks and riparian areas (Quinn 1995). Mixed
agricultural habitat had a density of 317 .91 (SE
= 51.52) humans/km2 and was predominantly
pasture land supporting dairy larms. Mixed for-
est habitat had a density of 125.66 (SE = 1'/ .74)
humans/km'? and was predominantly second
growth forest with interspersed single family
housing developments.

To minimize the chance ofencountering scats
from midsized carnivores other than coyotes, I
located routes in regions of relatively high coy-
ote density (Quinn 1992, 1995), outside the range
of the indigenous red ft:'x (.Vulpes vulpes
cascatlensis, Aubry 1984), and in areas where
bobcats (Fe1is rirps) and introduced red fox
(VuLpes vulpes) were extremely rare (D. A. Ware,
Wash. Dept. Wildl. unpubl. data; J. R. Consolini,
Wash. State Trappers Assoc., pers. comm.). There
was no evidence of feral dogs (Canis Jamiliaris)
near any of the routes based on personal records
of an animal damage control trapper who has

worked in these areas for the past three years (J.
R. Consolini, Wash. State Trappers Assoc., pers.
comm.). My field observations were consistent
with these assumptions.

Methods and Materials

I cleared all scats from routes, which consisted
of unpaved trails, in October I 989. From November
1989 through October 1990, I collected all scats
at 2-week intervals from each route. Routes were
5-9 km in total length but were discontinuous
because of the patchy nature of coyote habitat
and suitable scat cdlection areas. The residential
route was composed of6 segments, totaling 9 km
in length, and located near the northem border of
Seattle. All segments were within 0.5-8.0 km of
each other and were in patches of second growth
forest sunounded by residential housing devel-
opments. The mixed agricultural route, totaling
5 km in Jength, was composed of3 segments sepa-
rated from each other by 0.3-0.5 km. This route
was located 5 km no h of Redmond in the
Sammamish River flood plain. The flood plain
was prcdominantly pasture land surrounding small
farms. The adjacent uplands consisted of hous-
ing developments and patches of second growth
forest. The mixed forcst route was 5 km in length
and located on Novelty Hill 12 km nofiheast of
Redmond. This route was composed of2 segments
separated by approximately 0.5 km along a power
line right-of-way off Novelty Hill road. Except
for blackberry (R!bri.r spp.) and grasses directly
below the powerlines, the area was predominantly
second growth forcst with interspersed housing
developments.

I identitied scats by their physical appearance.
including size (Danner and Dodd 1982) and shape
(Murie 1954). As an added sateguard against in-
cluding dog scats in the samples I assumed that
scats composed of >507a commercial dog tbod
(estimated visually) originated from dog. Com-
mercial dog food was easily identified under low
magnification by the abundance ofgrain panicles.

Collected scats were individually bagged and
dried at 50'C for 48 hours. Food items in dried
fecas were separated manually and identified by
comparison with reterence collections of mam-
mal skeletons and guard hairs, and with hair me-
dulla (Moore et al. 19'74) and plant seed keys
(Martin 1961).
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I used Knowlton's (1964) method for estimat-
ing coyote diet because it produces an easily un-
derstood qualitativemeasure of foodimportance.
I visually estimated the volume ofeach individual
food item to the nearest 5 c/, ofeach scat. I counted
only the major food item (>40% by volume) of
each tecal specimen (Andelt 1985, Knowlton
1964). When two items each composed >,10% of
fecal volume, I assigned a 0.5 count to each.

Because I did not sample from replicate habi-
tlt t lpe\. I mrrJe on]1 qualitative compari:on\
among habitat types. I defined seasons as: spring
(1 Apr-30 Jun.). summer (l Jul. 30 Sep.), fall (1
Oct. 3l Dec.). and winter (1 Jan.-31 Mar.).

Results

I collected a total of 1435 coyote scats from all
habitat qpes (735 from residential,l49 from mixed
agricultural, and 251 from mixed tbrest). From
88 to 9lolo of scats from each habitat consisted of
a single tbod item as defined inthe methods. Fruits
and mammals were the two most abundant classes
of food items in scats fiom all habitats (Table 1).
Apple (Ma1as spp.). cherry andplum (Prurus spp.),
vole (predominantly Microtas), and house cat each
comprised > 107" of the diet in one or morc habi-
tat types. Bird, reptile, insect, livestock, and veg-
etation other than fruit were minor components
(<37o) of the diet in each habitat type (Table 1).

Coyotes in mixed agdcultural habitat had the
highest proportion of mammals in the diet fol-
lowed by the residential habitat (Table 1). Vole
was the most abundant mammalian food item in
the diet of coyotes in mixed agricultural habitat.
Cat was the most abundant mammalian food item
(13.1%) in residential habitat followed by squir-
ref (Sclrras spp. and Tamiasciurus spp.) at7.9c/a
ofthe annual diet. With the exception ofmuskrat
(Ondatra zibethica). which was not found in scats
fiom residential habitat, and dog, coyote, and rac-
coon (Proc)-on lotor), which were found only in
scats from residential diets, diets in all habitat
types contained the same mammal species. Musk-
rat, dog, coyote and raccoon each made up <3.oclo
of the diet in each habitat. Mammals made up
the majority of the spring diet (>58.0olc) in all
habitat types. For the remainder of the year, mam-
mals were a fairly consistent propoltion of the
diet (approx. 30.0olo) except in the mixed agri-
cultuml habitat. During winter, coyote diets in
mixed agnculrural habitat contained twice as much
mammal as in other habitat types (Figure l).

TABLE L Food i tems. by pcrcent  in the annualdiet  (1989
90) of  western WashingloD coyores (Cart t
/dtr.d/l.!) from residential habilat, mixed agricul,
tural - residenrial habita! (mixed agric), mixed
lbrest - residential habitat (nixed forest). and all
habitats combined (pooled).

Food Item

Habitat Tvpe
Residential Mixed Mixed Pooled

Agric Forest

Frun
Apple (Mdhs spp.)
Cherry (Pzrrs spp.)
Other/unknown
Total f ru i t

Mammal
Vole (Ml./drr spp.)
Squiffel (Sc,llrusl

Taniasciurus spp .)
Car(Felis ttus)
Mountain beaver

(Aptodontia rufa)
Other
Unknown
Total mammal

Miscellaneous
Bird/reptile
Grass/olher vegetation
Gdrbage
Dogfood
Unknown

29.4
9.1
3.5

12.6

3.3

1 .9
13 .1

3 .9
7 .E
2.3

38 .3

2 .1
4.0
1 .4
:t.5

1l.'7

2.3

2t.1 40.6 29.1
12.8 9.,1 10.6
2.1 /.0 3.9

31.2 57.0 ,{3.6

5.1  r5 .9

1.1 .1.6

0.5 5.,1 3.I
8 .3  12 .8  8 .9
0.8 3.6 2.1

55.0 31.9 42.4

1.6 2.8 2.4
2.3 3.4 3.4
1 . 1  1 . 4  1 . 3
1 .8  1 .5  3 .1
L l  2 .0  3 .9

Coyotes in mixed forest habitat had the high-
est proportion of fruits in the diet followed by
coyotes in residential habitat (Table l). Cherry
and plum were the first dietary fruits to appear in
the summer followed by berry (RaDas spp.).Apple,
the most abundant dietaly fruit in all habitat types
(Table 1), generally did not appear in the diet until
the lall but remained an important food item into
the winter. The greatest proportion of dietary fruits
occurred in the summer or fall in all habitat types
(Figure 1). The higher annual proponion offruits
in mixed forest habitat was primarily the result
ofhigh winter consumption offruits in that habi-
tat type (Figure 1).

Discussion

The diets of coyotes in all thre€ habitat types were
similar in composition for the major food classes
(mammals and fuuits). Coyotes in all habitat types
took advantage of the seasonal availabiliry of mam-
mals and fruits. The winter/spring peak of manrmals
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Fieufe 1. Percentages of mammals (top panel) and frurts
(lo$er panel) in the seasonal diet of colotes liom

three habitat types in western Washinglon. 1989

90: residential habitat (rcsid). mixcd agricultural-
residentialhrbitrt onixed agric). mixcd ibrest resi-

dent ia l  habi tat  (mircd lorcst) .  and al l  habi tats

,ur ,brn<J rpoolco l  det ined .e, 'nn.  t r .  $ inre '
(1 Jan. 3 | Mar). rpring ( 1 Apr.-30 Jun.), sumlner
( l  Jul . -30 Sep.) .  and fa l i  (1 Oct .  31 Dcc.) .

in the diet corresponded to the time whel] the
availability oi fruits was probably at its annual
low. Fruits became an impoftant class of coyote
lbod in June and remained impofiant until Janu-
ary. This study was consistent with other studies
that have shown fruits to be important dietary
components in many coyote populations through
out North America (Dibello et al. 1990,
MacCracken 1982, Toweill and Anthony 1988).
Apple was the most important tiuit in the diet of
coyotes in my study area because it was avail-
able at times ofthe year when mammals and other
fruits were relatively scarce. Apple ripens later
in the year than other fruits and cooler fall and
$,inter temperatures slow the decomposition of
apples and make them available for relatively
longer period.. Although l 'ruit u as a major com
ponent of the coyote diets in this study, its im-

poftance may be overestimated. Diets contain-
ing large quantities offruit may increase the rate
of scat deposition (Andelt and Andelt 1984). In
addition, conclusions about dietary preference or
the importance ofparticular food items to coyote
fitness should be made cautiously because coy-
ote diet was not assessed in terms of food item
availabil ity.

While mammals werc important components
of the diet in all habitat types, there was consid
erable variation in proportions ofindividual mam-
mal species. Coyotes in mixed forest habitat had
the lowest proportion of mammals in the diet and
no single species of mammal made up >69o of
the annual diet. Voles dominated the mammalian
portion of coyote diets in the mixed agricultural
habitat. This is consistent with Atkinson and
Shackleton's (1991) study of coyote fbod habits
in a predominantly agricultural habitat in Canada
where voles made up nearly 706lo (by volume) of
the coyote diet. Cat was the most abundant mam-
malian food item for coyotes in the residential
habitats.ln 1991, the Humane Society oftheUnited
States (R. Lamb, Humane Soc. of the U.S., pers.
comm.) estimated that there were approximately
one cat per three households in the U.S. Clearly,
cats represent an abundant resource for predators
such as the coyote, particularly in areas with high
human density. Shargo (1988) found 13.6% oc-
curence of cat in 22 scats collected in his urban
study area, which was most similar to my resi-
dential habitat type. However, cat was absent and
only a minor fbod item (<3% frequency of oc-
curence) of urban-/rural coyotes in British Co-
lumbia (Atkinson and Shackleton 1991) and ur-
ban coyotes in California (MacCracken 1982),
respectively.

One major consequence ofhuman activity is
the creation of food sources that are readily ex-
ploited by coyotes (Gier 1975). Human alteration,
parlicularly logging and the clearing of land for
agriculture, may have facilitated the colonization
ofOregon, Washington, and British Columbiaby
coyotes (Dalquest 1948). [n westem Oregon. many
important food items of coyotes were associated
with clear-cut areas rather than the surrounding
forest (Toweill and Anthony 1988). In British
Columbia, coyotes fed pdmadly (>70clo by vol-
urne) on meadow voles (Mic,'olr.r spp.) living in
agricultural lands that were previously fbrested
(Atkinson and Shackleton 1991). My study sug-
gested that coyotes in westem Washington eat large
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quantities of food that result from human activ-
ity and that coyote diet may change as a function
of human density and land-use.
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