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Fig. 5.—a) Segmented model results for coyote prey preferences with 6 breakpoints as the most supported model. The largest prey are signifi-
cantly more preferred than the smallest group (<0.03 kg; Kruskal-Wallis = 12.209, d.f. =4, P = 0.016). b) Box plot of Jacobs’ index values for

each prey mass group identified in the segmented model.

white-tailed deer, eastern cottontail, and California vole were
significantly selected prey and reflect the dietary flexibility of
coyotes—so too does the segmented model results that show the
most selected for body masses of coyote prey were above 300 g
(Fig. 8). We hypothesize that larger prey species are selectively
hunted by dominant individuals or coyotes in groups, whereas
solitary foraging coyotes, such as juveniles or transients, select
smaller species. We acknowledge that coyotes could scavenge
the larger selected species (Thornton et al. 2004; Prugh 2005;
Schrecengost et al. 2008), but note also that these species have
been regularly documented as being killed by coyotes (e.g.,
Gese et al. 1996; Scotton 1998; Patterson and Messier 2000;
Prugh 2004; Van de Kerk et al. 2020).

The selective predation on Dall’s sheep is interesting. This
may be because Dall’s sheep are about the same body mass as
mule and white-tailed deer, and the only meso-ungulate present
in the habitats where it occurs. There is additional evidence that
coyotes target Dall’s sheep because reducing coyote abundance

in Alaska led to an increase in Dall’s sheep abundance (Mitchell
et al. 2015, 2022). In addition, extreme northern regions have
fewer prey species present, and many of these hibernate or live
under deep snow and thus are only seasonally available, or
exhibit population cycles when they may be extremely scarce
for prolonged periods. These factors may explain coyote selec-
tion for Dall’s sheep.

Vegetation is clearly an important component of coyote diet
(Jensen et al. 2022). No studies reported the abundance of veg-
etation, sSo we were unable to determine the selection for it, but
given the widespread availability of vegetation, we doubt that it
is actively selected for over meat.

The linear models support these findings with coyote selec-
tion for larger prey species (Fig. 4a) being detected irrespective
of the degree of threat that the prey possess (Fig. 4c), although
if they are selecting for more vulnerable individuals, such as the
young of these species, this threat might be reduced. The selec-
tion for larger species may also reflect a tendency to scavenge
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Fig. 6.—Relationship between the degree of preference coyotes exhibit to the most preyed upon species and latitude, using Fisher’s z-transformation.
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Fig. 7.—Differences in coyote prey preferences for the most preyed upon species stratified by the time period.

from puma-provided carcasses. The chance of finding at least
one vulnerable individual in a larger aggregation, which are
easier to detect (Hamilton 1971), might also help explain coy-
ote selection for hunting larger groups. Coyotes generally avoid
solitary prey species (Fig. 4b), but we attribute this result to

an avoidance of solitary rodents, as the larger lagomorphs are
selected for (Fig. 4d). There is likely some energetic trade-off
in hunting small, scarce prey versus small, abundant prey or
slightly larger prey including lagomorphs. The importance of
the method used to determine coyote diet is counterintuitive
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and appears to reflect small sample sizes from the few studies
that used both scats and stomachs, because the studies using
these two methods alone revealed no differences (Fig. 4b).

We found a variety of influential factors affecting coyote
selection for individual prey species. Mule deer and snowshoe
hares are increasingly selected for in higher latitudes, whereas
black-tailed jackrabbits are increasingly selected for in lower
latitudes (Fig. 5). This variation in selection for individual spe-
cies likely reflects the relative geographic distribution of these
prey species as well as variation in susceptibility of each prey
species in different conditions—in essence, this illustrates how
biotic factors (i.e., predation) limit the realized niche of species.

The seasonal pattern of coyote prey selection that we detected
may depict temporal patterns of prey availability as much as it
does the susceptibility of prey to coyote predation. Prey species
that become inactive at particular times of year (colder months),
or become more inaccessible because of snow, disappear from
the diet of coyotes entirely (e.g., Great Basin pocket mouse,
and Ord’s kangaroo rat; Fig. 6). Conversely, mule deer appear
to be increasingly susceptible to coyotes in the cooler months,
as indicated in peaks in coyote selection (Fig. 6). This may be
due to direct predation by coyotes or scavenging the carcasses
of animals that died in the harsh seasonal conditions or during
fall hunting seasons, although coyotes are likely more success-
ful at hunting these larger prey when deep snow constrains prey
movements (Gese and Grothe 1995).

Coyote density affected the selection for two prey species—
mule deer and black-tailed jackrabbits—but with contrast-
ing effects. As coyote density increased, so too did selection
for mule deer, while black-tailed jackrabbits were avoided.
These contrasting results might be the result of bottom-up
factors affecting coyote densities. In the American West, the

distribution of black-tailed jackrabbits and mule deer largely
overlap, and both are common prey of coyotes in the region.
However, food subsidies across the American West, in the form
of livestock carrion and big game carcasses, result in elevated
coyote densities, which ultimately may lead to suppressed hare
numbers due to excessive predation by coyotes (Ripple et al.
2011, 2013). Consequently, higher densities of coyotes may
become increasingly dependent on mule deer (the dominant
ungulate in the region), via predation or hunter-killed carcasses,
because the mule deer likely provide higher prey biomass com-
pared to suppressed hare populations. Given the positive rela-
tionship between coyote density and pack size (Gese 2005), it
could be argued that larger packs have more ability and need to
hunt larger prey; however, more research is needed to test this
hypothesis.

The presence of wolves (Xw, = 0.30) had minimal impacts
on coyote prey selection (Iw, = 0.41; Table 1). Conversely,
puma presence was related to higher prey selection (Xw, = 0.76;
Table 1). Although they are dominant to coyotes (Elbroch and
Kusler 2018), the solitary nature of puma may mean that they
are more easily displaced from carcasses that retain edible con-
tent than groups of wolves. In fact, research has shown that
in some sites coyotes can obtain a majority of their diet from
puma-killed prey, despite some coyotes being killed by pumas
at carcasses (Ruprecht et al. 2021). Our results showed that
eastern coyotes do not have stronger prey selection than pure
coyotes, despite the former carrying wolf DNA (Way 2013).
In contrast to previous findings, our results show that eastern
coyotes do eat larger prey compared to pure coyotes (Jensen et
al. 2022). While the presence of wolves did not substantially
increase prey selection overall, there were insufficient data to
investigate this for individual species beyond mule deer, which
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were consumed more frequently by coyotes when wolves were
absent, and white-tailed deer and deer mice taken more when
sympatric with wolves, at least in sites where prey abundance
was available. We also caution that our results could have been
an artifact of the current wolf distribution. Wolves are largely
absent from the American West where mule deer are the pri-
mary ungulate, whereas wolves are present around the Great
Lakes and southeastern Canada where white-tailed deer are
the primary ungulate and deer mice are common. Other stud-
ies have shown that pumas and wolves perform a context-spe-
cific role of facilitating scavenging opportunities for coyotes
(Wilmers et al. 2003a; Ruprecht et al. 2021), as reflected in the
increased ungulate consumption when coyotes are sympatric
with wolves (Jensen et al. 2022).

Coyotes consumed domestic sheep in proportion to their
availability, supporting the notion that coyotes do not select
domesticated sheep over wild prey. Our results support those of
Sacks and Neale (2002), who found that coyotes killed sheep
in proportion to their abundance within their territories, rein-
forcing that coyotes do not specialize on sheep. Our results
demonstrate that sheep predation by coyotes can be reduced
by augmenting natural prey numbers, especially those of their
most selected prey. Augmenting natural prey numbers to reduce
livestock also has been suggested for other carnivore species
that select wild prey over sheep (Kamler et al. 2012; Odden et
al. 2013; Burgas et al. 2014; Soofi et al. 2019; Cassaigne et al.
2021).

Prey selection indices.—The variation attributable to the
method of selection estimator is particularly interesting. It is
heartening, given historical research using Jacobs’ index, that
the traditional method yields results that are strongly related
to the new IPA that accounts for species missing at individual
sites (Nams and Hayward 2022). When we incorporate prey
biomass and the likely number of scats this yields, correlation
between methods decreases, although they are still significantly
correlated. This suggests that prey selection studies relying on
scats may overestimate the selection for larger species because
one large individual may lead to up to 200 scats being produced
by predators. Obviously, this assumes that the predator con-
sumes the entire carcass (i.e., no intraguild competition at car-
casses), and the researchers collect all available scats from the
one location. Even if researchers collect only a couple of scats
from the one location, but keep finding larger species in the
diet of coyotes from sites further afield, this seems to suggest
coyotes are selecting this larger species. That there is no differ-
ence in selection between scats and stomach contents analysis
further suggests that this may not be a large problem, particu-
larly given that morphological methods of diet determination
from scats are challenging when no hair is included in the scats,
which is common when larger animals are consumed. We have
previously argued that the biases to large prey in scats are
countered by underestimation of small prey species abundance
(Hayward et al. 2006a). Finally, the fact that only two large
species (>3 kg) were significantly selected (along with one
weighing 1.2 kg and the other at 0.06 kg), while several others
with similar ecological traits were not—for example, beavers

(Castor canadensis), ground squirrels (Sciuridae), marmots
(Marmota spp.), moose, pronghorn (Antilocapra americana),
and mule deer (Fig. 3) reinforce this view. Nonetheless, more
work is required to confirm our observation that these results
are robust, and this could take the form of testing predictions
of coyote diet as has been done for other predators (Hayward
et al. 2007a).

There are spatial biases in our data set. Research of coyote
diet is dominated by the largest three range countries (Fig. 1).
Understanding coyote prey selection at its southern distribution
limit in Guatemala, Belize, El Salvador, Honduras, Nicaragua,
Costa Rica, and Panama would likely be informative given the
different potential prey communities there. Nevertheless, while
the coyote is one of the most studied carnivores in the world, we
have provided the first formal assessment of the most selected
prey species and the factors that influence prey selection have
been identified, and they reinforce the ecological flexibility of
coyotes. Ultimately, this information on coyotes can be used to
predict their population sizes, home range sizes, and the impact
of perturbations on their diet (Hayward et al. 2007a, 2007b,
2009).
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