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Inlroduction

A study was made to uoderstand better the importance of coyore predation on vrhite_
tailed deer in northeastern \Zashiogron. It was direced toward answering these
questions: 1) How important are deer to the over-all diet of the coyote? 2l Tfbac
segment of the population is most often mken? 3) Under what conditions are deer
vuloerable to predation?

Study Area

The study area occupies 800 square miles in the northwestern part of Stevens County,
\Tashington (Fig. 1). The q/estern half of the area is drained by the Columbia
River, the eastern half by the Colville River. The Hucklebery Mountain Range
forms the height of land, and has an average elevation of 45O0 tt. Rainfall is light;
the l0-year average for 1957-67 was L7.36 in. atn1nlly as compiled by the U.S. S(eather
Bureau in Colville.

_The 
vegetation forms a complex mosaic which varies with respect to slope, elevation,

and rain{all. BIue bunch wheatgrass (Agloplron rpicat/rjn) urrJ blo"gror, (poa spp.)
occur on dry sites. Ponderosa pine (Pinws powdetosa) , larch (Lavix occidntalis), diig-
las Ii.t (Prcudotwga cnenziesii), and grand li (Abiet grawlis) ocatr with increasing
moisture. Snowberry (Sltmpboricatpos albus), mowtainspray (Holoddrcut dhcotorf,
mallow ninebark (Phyrocatp*: cnalcaceut), and huckleberry (Vacciniun spp.) are
common understory species.

Materials and Melhods

Importance of deer in the coyote diet was investigated by analyzing stomach and scat
contents. Coyotes were trapped between June and September 1!67, and February
and June 1!68. Contents of 31 stomachs were analyzed, and the volume occupied by
each item was estimated. Only 12 coyotes showed items in their sromachs that could
be classified as food; the remaining 19 were either empty or contained only bait per_
centage of frequency of occurrence and the aggregate percent volume (M^fij.n e, al,,
7946) were calculated. During the same period 102 coyote scars wele analyzed. Scats
were broken apart and the items identified. Hair, reeth, claws, and portions of skulls
provided means for identification. Percent frequency of occurrence was calculated.
A collection of small mammals was made on the study area which provided means
of identifying hair and bones recovered from scats.
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Lowet jaws from 43 deer found dead in the field were collected to snrdy the age_
classes most susceptible to mortality Tooth wear was rhe sole criterion on which
estimated age was based (Severinghaus, 1949). Eleven deer which were known
to have died from causes other than predation were used to study feeding patterns
of coyotes oo carrion. This provided a means ro distinguish deer killed by coyotes
from those fed upon secondarily. Several coyote feeding characterisdcs were our_
standing in freshly killed deer (dead from one month to less than 24 hrs.) found in
dre field that were never observed in deer known to have been fed upon as carlon.
These characteristics are lisred in order of constancy in Table 1. The patches of hide

TABLE 1. Criteria used to distinguish deer killed by coyotes flom those {ed on as carflon.

1 )
2 )

3 t

5 )

large patches of hide leading to the carcass
Separation of vertebral column in the thoracolumbar region of adults and at the atlas

Nasal and ma-rillary bones chewed away
Ribs, vertebrae, and scapulae chewedl
limbs widely scaneredl

40.6
11.4
2 .4
2.2

r General characteristics o{ coyote feeding whethcr on coyote-killed deer or catloo.

are thoughr to resuft from biting and tearing action of attacking coyotes. This criterion
is believed to be the most reliable in determining whether or not the animal was
killed by coyotes. Observers have reported that deer uoder attack frequently have large
areas of hide rorn from the muscles of the belly and rump regions (Iocal residents,
pers. comrn.; Cahalanq T)47; Cowan, t94j; pimlott et al., j,969). patches of hide most
often contained long, white hairs which indicate that they came from the mmp or
belly. Such patches were never found near deer that were known to have died from
othef causes, even though coyores wefe known to have fed secondarily oo the catcasses.

Results and Discussion
Inportltltce of Deer to tbe Coyate Diet

Major sources of prey were rodents and deer; importance of each varied according
to seasonal availability. From late winter to spring deer occured most often in scars,
and rodents were second. Dcrring this period porcupines and voles ( Microtus spp.)
made up the bulk of rodent occurences. In late spring and summer rodents and deer
reversed their importance in the diet; rodeots became the primary food and deer were
secood (Fig. 2). Analysis of 12 coyote stomachs collected between May and Sep-
tember supports the finding from scat analysis that rodents were tl-re primary food
during this period (Table 2 ) but the sample size is too small to be conclusive. Rodents

TABIE 2. Analyses of {ood items in coyote stoma.hs {rom Mav to Seotember.l

Percent Frequency
Occurrence

Aggregate PercentFood
Class

Rodenr
Deer
Insects
Plants

66.0
41.6
25.0
8.1

l These data are based on the analyses of 12 stomachs.
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Figure 2. SeasonaL distribution of food items from scat analysis expressed in petcent flequeflcy
ot occuflefice.

first appeared as the prirnary food near the end of April when ground squirrels first

became available. Fawns comprised 59 percent of the deer remains found in scats

and stomlrchs of coyotes. Alrnost 80 percent of all rodents eaten were glound squifrels.

By mid-August ground squirels began to estivate and were unavailable to coyotes.

Thus, the availabiliry of food in late August may be a limiting factor to the coyote

population since the major summer source of prey becomes unavailable, and fas/ns ale

less susceptible to predation and accidents. Such a sinration probably exerts a selective

pressure against pups since they are more inexperienced and weaker. Emaciated pups

in starving cofldition have been frequently sighted on the study area in early September

and help substantiate this conclusion ( local residents, Pers. comm.).

Pteclation in Relation to Age of Deer

Age-classes most susceptible to l.tortality were determined from 4l deer believed to

have died from natural causes (1.e.. enviloflmental stresses, old age, or ptedation). These

deer vrere found in the field between February and August. Male deer represented

in the collectioo series had already lost their antlers indicating that they had died

sometime after January, more than two mooths after the close of deer hunting season.

This fact and the dispariq' between the number of mid-age and old-age classes repre-

sented suggest that mortaliry caused by huoting was minimal. Of the 43 carcasses

studied, 19 fit the criteria for coyote-killed deer' Others showed characteristics of

coyote feeding ( Tabie 1) but probably died from causes other thar Predation.

Data io Table 3 show that deer uoder two and over six years of age afe most

susceptible to frortality factors, including Predation Deer between two alrd six years

o{ age appear most seclue from mortality. Sex ratios in all age-classes were essentially

equal. Fawns and yeadings seemed to be most vulnerable to coyotes, perhaps b€cause
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TABLE 3. Age distribution of dead deer.

Number of
Deer'Age Percent of

Toral

Iavr't
Yeading
2 to 5 years

51.5

6.9
)9.6

19
6
3

l7

( 1 0 ) '
(  3 )
(  1 )
(  5 )

(68.r )  "

(  5 . t )
( 26 .2 )

i ! : -  ' i , i -  were equat in af l  age-ctas,e. ._ l \umbers In p€renrheses indirare royore-k i l red deer.
Percenr of  rordl  coosidered k i l led by t .yores.

they are inexperienced, weaker, and more dependent upon adults than deer in older age_
classes. Almost 69 perceqt of dead deer considered coyote_kilis were fawns or yeartr[s.
Old deer, six-plus y*:r.__"lg, comprised almost 40 p"rcerrt of the dead deer lut orily
zo percenr ot coyore-killed deer. That coyores may pay special affenrion to favns
is. indicated 

!l 
noting that 53 percent of dead fawns wer! considered coyote_killed

whereas in the six-plus class only 29 percent were coyote-killed. More deer of all
age-classes died from natural causes other rhan predation, suggestlog that coyore
predation was of a compensatory nature and not limiting to tt " dilr popularion. The
latter conclusion is further supported by the fact rhat the sndy area suppotts a general
buck hunting season, a general doe smson, and a late buck season.

_ 
This pattern of mortality has been described in a number of wild ungulate popu_

lations (Murie, 7944; Mech, 1966; pimlott et al., 1969), and even ir the absence of
canid predators (M:otie, 1940: pimlom, 1967; Houston, 196g)-

Factors IVbicb Contribute to Deer predati,an

Most of the dead deer considered coyote kills were found in grassy fields rvhere deer
wete known ro congregate to feed in late winter. In reconstructinq the chases it was
noted that 65 percent of the dead deer were found on sreep hillsidls aod that patches
of hide vrere almost always uphill frorn rhe carcass which suggests a downhill chase.
Murie (1!4O) stated that coyotes may systematically chase deer down slopes and
catch them at the bottom. However, Rutter suggested that deer may select the ioughest
and most difficult terrain in escaping from wolves (pimlott "t ol,, 196g). Thut r .
of these possibilities obtained on rhe study area is further supported by the following
observation. Five coyote-killed deet were found in eady ,pri.rg on Rice Mountain.
The mountain has steep slopes and talus slides on rhe east_ and west_facing slopes;
the north- and sourh-facing slopes are gentle with very little exposed rock. All of the
dead deer vrere restricted to the former arees. Thus. it uppears rhat deer are at a
distinct disadvantage on steep slopes, and are highly l,ulnerable to coyores ro such
situations. However, the possibility that deer attempt to escape coyotes by choosing
rough terrain caonor be ruled out.

- 
Deer in the old-age class may become vulnerable to predation due ro a variety of

degenerative changes associated with advancing age. This study provided only limited
insight into one of these factors. One-third of the old de"r e*hibited necrotic jaws.
Muie (7)44) discussed this condition in detail and concluded that it may become
a serious handicap to sruvival.
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