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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, so 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 

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.
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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 

Fig. 6.—Relationship between the degree of preference coyotes exhibit to the most preyed upon species and latitude, using Fisher’s z-transformation.

Fig. 7.—Differences in coyote prey preferences for the most preyed upon species stratified by the time period.
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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 (∑w
i
 = 0.30) had minimal impacts 

on coyote prey selection (∑w
i
 = 0.41; Table 1). Conversely, 

puma presence was related to higher prey selection (∑w
i
 = 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 

Fig. 8.—Relationship between the degree of preference exhibited by coyotes and Coyote population density for the six species with sufficient data 
using Fisher’s z-transformation.of the study using Fisher’s z-transformation.
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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).

Acknowledgments
This work was prepared on the lands of the Bahtahbah and 
Pambulung clans of the Awabakal people, and we acknowledge 
Elders past, present, and emerging. The original fieldwork this 
study was based on was conducted on the lands of countless 
North American indigenous people, and we acknowledge them 
also. We acknowledge all the wonderful field scientists who 
collected and published the data we used on coyote diet and 
prey abundances. Without this critical natural history infor-
mation, we cannot derive a deeper understanding of ecology. 
We thank Alberto Meriggi and Alex Jensen for their insightful 
reviews.

Conflict of Interest
The authors declare that they have no conflict of interest.

Funding
MWH was supported through grants from Aussie Ark/
Australian Endangered Species Recovery Fund, and the 
Australian Research Council (LP200100261).

Author Contributions
MWH conceived the idea, collected some data, analyzed the 
data, and wrote and revised the paper; CDM conceived the 
idea, collected most data, and wrote and revised the paper; JFK 
conceived the idea, collected some data, and wrote and revised 
the paper; PR assisted with the data analysis and helped revise 
the paper; DRH helped analyze the data and revise the paper; 
VN helped conduct the IPA preference analysis and wrote and 
revised the paper; RAM helped draft and revise the paper.



1350	 Journal of Mammalogy	

Data Availability
Data used in this paper are stored in https://doi.org/10.5061/
dryad.xgxd254k9.

Supplementary Data
Supplementary data are available at Journal of Mammalogy 
online.

Supplementary Data SD1.—Study site details including 
Site reference, habitat, Bioregion, site name, map reference 
number, region/state, period, years, duration, country, method, 
sample size, wolf presence, puma presence, other carnivores, 
and study citation.

Literature Cited
Akaike H. 1973. Information theory and an extension of the maximum 

likelihood principle. In: Petrov N., Csadki F., editors. Proceedings 
of the Second International Symposium on Information Theory. 
Akademiai Kiado, Budapest, Hungary; p. 267–281.

Akaike H. 1974. A new look at the statistical model identification. 
IEEE Transactions on Automatic Control AC 19:716–723.

Andelt W.F., Kie J.G., Knowlton F.F., Cardwell K. 1987. Variation in 
coyote diets associated with season and successional changes in 
vegetation. Journal of Wildlife Management 51:273–277.

Arias-Del Razo I., Hernandez L., Laundre J.W., Velasco-Vazquez 
L. 2012. The landscape of fear: habitat use by a predator (Canis 
latrans) and its main prey (Lepus californicus and Sylvilagus audu-
bonii). Canadian Journal of Zoology 90:683–693.

Barton K. 2013. Package ‘MuMIn’. R Statistics. http://r-forge.r-proj-
ect.org/projects/mumins/.

Benson J., Patterson B. 2013. Moose (Alces alces) predation by 
eastern coyotes (Canis latrans) and eastern coyote × eastern wolf 
(Canis latrans × Canis lycaon) hybrids. Canadian Journal of 
Zoology 91:837–841.

Blejwas K.M., Williams C.L., Shin G.T., McCullough D.R., Jaeger 
M.M. 2006. Salivary DNA evidence convicts breeding male coyotes 
of killing sheep. Journal of Wildlife Management 70:1087–1093.

Bowen W.D. 1981. Variation in coyote social organization: the influ-
ence of prey size. Canadian Journal of Zoology 59:639–652.

Bowyer R.T. 1987. Coyote group size relative to predation on mule 
deer. Mammalia 51:515–526.

Burgas A., Amit R., Lopez B.C. 2014. Do attacks by jaguars Panthera 
onca and pumas Puma concolor (Carnivora: Felidae) on livestock 
correlate with species richness and relative abundance of wild 
prey? Revista de Biología Tropical 62:1459–1467.

Burnham K.P., Anderson D.R. 1998. Model selection and multimodel 
inference: a practical information-theoretic approach. Springer.

Cassaigne I., Thompson R.W., Medellin R.A., Culver M., Ochoa A., 
Vargas K., Childs J.L., Galaz M., Sanderson J. 2021. Augmentation 
of natural prey reduces cattle predation by puma (Puma con-
color) and jaguar (Panthera onca) on a ranch in Sonora, Mexico. 
Southwestern Naturalist 65:123–130.

Chesson J. 1978. Measuring preference in selective predation. 
Ecology 59:211–215.

Clements H.S., Tambling C.J., Hayward M.W., Kerley G.I.H. 2014. 
An objective approach to determining the weight ranges of prey 
preferred by and accessible to the five large African carnivores. 
PLoS One 9:e101054.

Elbroch L.M., Kusler A. 2018. Are pumas subordinate carnivores, 
and does it matter? PeerJ 6:e4293.

Faurby S., Davis M., Pedersen R.O., Schowanek S.D., Antonelli A., 
Svenning J.C. 2018. PHYLACINE 1.2: the phylogenetic atlas of 
mammal macroecology. Ecology 99:2626.

Feldman A., Meiri S. 2013. Length–mass allometry in snakes. 
Biolological Journal of the Linnean Society 108:161–172.

Floyd T.J., Mech L.D., Jordam P.A. 1978. Relating wolf scat content 
to prey consumed. Journal of Wildlife Management 42:528–532.

Gese E.M. 2005. Demographic and spatial responses of coyotes to 
changes in food and exploitation. In: Nolte D.L., Fagerstone K.A., 
editors. Proceedings of the 11th Wildlife Damage Management 
Conference; p. 271–285.

Gese E.M., Grothe S. 1995. Analysis of coyote predation on deer 
and elk during winter in Yellowstone National Park, Wyoming. 
American Midland Naturalist 133:36–43.

Gese E.M., Rongstad O.J., Mytton W.R. 1988. Relationship between 
coyote group size and diet in southeastern Colorado. Journal of 
Wildlife Management 52:647–653.

Gese E.M., Ruff R.L., Crabtree R.L. 1996. Intrinsic and extrinsic fac-
tors influencing coyote predation of small mammals in Yellowstone 
National Park. Canadian Journal of Zoology 74:784–797.

Grinder M.I., Krausman P.R. 2001. Home range, habitat use, and 
nocturnal activity of coyotes in an urban environment. Journal of 
Wildlife Management 65:887–898.

Hamilton W.D. 1971. Geometry of the selfish herd. Journal of 
Theoretical Biology 31:295–311.

Hayward M.W., Hayward G.J., Druce D., Kerley G.I.H. 2009. Do 
fences constrain predator movements on an evolutionary scale? 
Home range, food intake and movement patterns of large preda-
tors reintroduced to Addo Elephant National Park, South Africa. 
Biodiversity and Conservation 18:887–899.

Hayward M.W., Henschel P., O’Brien J., Hofmeyr M., Blame G., 
Kerley G.I.H. 2006a. Prey preferences of the leopard (Panthera 
pardus). Journal of Zoology 270:298–313.

Hayward M.W., Hofmeyr M., O-Brien J., Kerley G.I.H. 2007a. 
Testing predictions of the prey of the lion (Panthera leo) derived 
from modelled prey preferences. Journal of Wildlife Management 
71:1567–1575.

Hayward M.W., Kamler J.F., Montgomery R.A., Newlove A., Rostro-
García S., Sales L.P., Van Valkenburgh B. 2016. Prey preferences 
of the jaguar Panthera onca reflect the post-Pleistocene demise of 
large prey. Frontiers in Ecology and Evolution 3:e148.

Hayward M.W., Kerley G.I.H. 2005. Prey preferences of the lion 
(Panthera leo). Journal of Zoology 267:309–322.

Hayward M.W., O’Brien J., Hofmeyr M., Kerley G.I.H. 2006b. 
Prey preferences of the African wild dog Lycaon pictus: ecolog-
ical requirements for their conservation. Journal of Mammalogy 
87:1122–1131.

Hayward M.W., O’Brien J., Kerley G.I.H. 2007b. Carrying capac-
ity of large African predators: predictions and tests. Biological 
Conservation 139:219–229.

Hayward M.W., Porter L., Lanszki J., Kamler J.F., Beck J.M., Kerley 
G.I.H., Macdonald D.W., Montgomery R.A., Parker D.M., Dawn 
M.S., et al. 2018. Prey preferences of the jackals - critical resources 
to explain their range expansion. In: Giannatos G., Banea O.C., 
Hatlauf J., Sillero-Zubiri C., Georgiadis C., Legakis A., editors. 
Proceedings of the 2nd International Jackal Symposium, Hellenic 
Zoological Archives, Marathon Bay, Attica, Greece; p. 52–53.

Hayward M.W., Porter L., Lanszki J., Kamler J.F., Beck J.M., Kerley 
G.I.H., Macdonald D.W., Montgomery R.A., Parker D.M., Scott 

https://doi.org/10.5061/dryad.xgxd254k9
https://doi.org/10.5061/dryad.xgxd254k9
http://academic.oup.com/jmamma/article-lookup/doi/10.1093/jmamma/gyad094#supplementary-data
http://r-forge.r-project.org/projects/mumins/
http://r-forge.r-project.org/projects/mumins/


HAYWARD ET AL.—COYOTE PREY PREFERENCES 1351

D.M., et al. 2017. Factors affecting the prey preferences of jack-
als (Canidae). Mammalian Biology - Zeitschrift für Säugetierkunde 
85:70–82.

Hernandez L., Delibes M., Hiraldo F. 1994. Role of reptiles and 
arthropods in the diet of coyotes in extreme desert areas of northern 
Mexico. Journal of Arid Environments 26:165–170.

Hildalgo-Mihart M.G., Cantu-Salazar L., Lopez Gonzalez C.A., 
Martinez-Gutierrez P.G., Fernandez E., Gonzalez-Romero A. 
2006. Coyote habitat use in a tropical deciduous forest of western 
Mexico. Journal of Wildlife Management 70:216–221.

Hody J.W., Kays R. 2018. Mapping the expansion of coyotes (Canis 
latrans) across North and Central America. ZooKeys 759:81–97.

Jacobs J. 1974. Quantitative measurement of food selection—a mod-
ification of the forage ratio and Ivlev’s electivity index. Oecologia 
14:413–417.

Jensen A.J., Marneweck C.J., Kilgo J.C., Jachowski D.S. 2022. 
Coyote diet in North America: geographic and ecological patterns 
during range expansion. Mammal Review 52:480–496.

Jethva B.D., Jhala Y.V. 2004. Computing biomass consumption from 
prey occurrences in Indian wolf scats. Zoo Biology 23:513–520.

Jooste E., Hayward M.W., Pitman R., Swanepoel L. 2013. Effect of 
prey mass and selection on predator carrying capacity estimates. 
European Journal of Wildlife Research 59:487–494.

Kamler J.F., Ballard W.B., Guilliland R.L., Mote K. 2003. Spatial 
relationships between swift foxes and coyotes in northwestern 
Texas. Canadian Journal of Zoology 81:168–172.

Kamler J.F., Ballard W.B., Wallace M.C., Gilliland R.L., Gibson P. 
2007. Dietary overlap of swift foxes and coyotes in northwestern 
Texas. American Midland Naturalist 158:139–146.

Kamler J.F., Gibson P. 2000. Space and habitat use by resident and 
transient coyotes. Canadian Journal of Zoology 78:2106–2111.

Kamler J.F., Gibson P., Perchellet C.C. 2002. Seasonal food habits of 
coyotes. Prairie Naturalist 34:75–84.

Kamler J.F., Klare U., Macdonald D.W. 2012. Seasonal diet and prey 
selection of black-backed jackals on a small-livestock farm in 
South Africa. African Journal of Ecology 50:299–307.

Kays R., Curtis A., Kirchman J.J. 2010. Rapid adaptive evolution 
of northeastern coyotes via hybridization with wolves. Biology 
Letters 6:89–93.

Kim S. 2015. ppcor: an R package for a fast calculation to semi-par-
tial correlation coefficients. Communications for Statistical 
Applications and Methods 22:665–674.

Kuiken T., Leighton A., Johnson D. 2003. Grasshoppers in coyote 
scats. Blue Jay 61:51–55.

Laliberte A.S., Ripple W.J. 2004. Range contractions of North 
American carnivores and ungulates. BioScience 54:123–138.

Lesher A. 2020. Coyote control in the United States: one step forward 
and two steps back in nuisance abatement. Drake Law Review 
68:417.

Lyngdoh S., Shrotriya S., Goyal S.P., Clements H., Hayward M.W., 
Habib B. 2014. Prey preferences of the snow leopard (Panthera 
uncia): regional diet specificity holds global significance for con-
servation. PLoS One 9:e88349.

Major J.T., Sherburne J.A. 1987. Interspecific relationships of coy-
otes, bobcats, and red foxes in western Maine. Journal of Wildlife 
Management 51:606–616.

Mazerolle M.J. 2020. Model selection and multimodel inference using 
the AICcmodavg package. Comprehensive R Review Network. 
https://cran.r-project.org/web/packages/AICcmodavg/index.html.

Meiri S. 2010. Length–weight allometries in lizards. Journal of 
Zoology 281:218–226.

Miller C., Hebblewhite M., Petrunenko Y., Seryodkin Y., Goodrich J., 
Miquelle D. 2014. Amur tiger (Panthera tigris altaica) energetic 
requirements: implications for conserving wild tigers. Biological 
Conservation 170:120–129.

Mitchell C.D., Chaney R., Aho K., Bowyer R.T. 2022. Population 
characteristics, morphometry, and growth of harvested gray wolves 
and coyotes in Alaska. Arctic 75:242–256.

Mitchell C.D., Chaney R., Aho K., Kie J.G., Bowyer R.T. 2015. 
Population density of Dall’s sheep in Alaska: effects of predator 
harvest? Mammal Research 60:21–28.

Moll R.J., Cepek J.D., Lorch P.D., Dennis P.M., Robison T., 
Millspaugh J.J., Montgomery R.A. 2018. Humans and urban 
development mediate the sympatry of competing carnivores. Urban 
Ecosystems 21:765–778.

Morey P.S., Gese E.M., Gehrt S. 2007. Spatial and temporal variation 
in the diet of coyotes in the Chicago metropolitan area. American 
Midland Naturalist 158:147–161.

Nams V.O., Hayward M.W. 2022. A method to predict overall food 
preferences. PLoS One 17:e0268520.

Nowak R.M. 1999. Walker’s mammals of the world. 6th ed. The 
Johns Hopkins University Press, Baltimore, Maryland, USA.

Odden J., Nilsen E.B., Linnell J.D. 2013. Density of wild prey mod-
ulates lynx kill rates on free-ranging domestic sheep. PLoS One 
8:e79261.

Oliveira B.F., Sao-Pedro V.A., Santos-Barrera G., Penone C., Costa 
G.C. 2017. AmphiBIO, a global database for amphibian ecological 
traits. Scientific Data 4:170123.

Patterson B.R., Messier F. 2000. Factors influencing killing rates of 
white-tailed deer by coyotes in eastern Canada. Journal of Wildlife 
Management 64:721–732.

Person D.K., Hirth D.H. 1991. Home range and habitat use of coy-
otes in a farm region of Vermont. Journal of Wildlife Management 
55:433–441.

Pough F.H. 1980. The advantages of ectothermy for tetrapods. 
American Naturalist 115:92–112.

Prugh L.R. 2004. Foraging ecology of coyotes in the Alaska Range. 
Dissertation, University of British Columbia, Vancouver, British 
Columbia, Canada.

Prugh L.R. 2005. Coyote prey selection and community stability 
during a decline in food supply. Oikos 110:253–264.

R Core Development Team 2008. R: a language and environment 
for statistical computing. R Foundation for Statistical Computing, 
Vienna, Austria. www.R-project.org/.

Reynolds J.C., Aebischer N.J. 1991. Comparison and quantification 
of carnivore diet by faecal analysis: a critique, with recommen-
dations, based on the study of the fox, Vulpes vulpes. Mammal 
Review 21:97–122.

Ripple W.J., Wirsing A.J., Beschta R.L., Buskirk S.W. 2011. Can 
restoring wolves aid in lynx recovery? Wildlife Society Bulletin 
35:514–518.

Ripple W.J., Wirsing A.J., Wilmers C.C., Letnic M. 2013. 
Widespread mesopredator effects after wolf extirpation. Biological 
Conservation 160:70–79.

Roy L.D., Dorrance M.J. 1985. Coyote movements, habitat use, and 
vulnerability in central Alberta. Journal of Wildlife Management 
49:307–313.

Ruehe F., Buschmann I., Wameling A. 2003. Two models for assess-
ing the prey mass of European ungulates from wolf scats. Acta 
Theriologica 48:527–537.

Ruprecht J., Eriksson C.E., Forrester T.D., Spitz D.B., Clark D.A., 
Wisdom M.J., Bianco M., Rowland M.M., Smith J.B., Johnson 

https://cran.r-project.org/web/packages/AICcmodavg/index.html
www.R-project.org/


1352	 Journal of Mammalogy	

B.K., et al. 2021. Variable strategies to solve risk–reward tradeoffs 
in carnivore communities. Proceedings of the National Academy of 
Sciences of the United States of America 118:e2101614118.

Sacks B.N., Neale J.C. 2002. Foraging strategy of a generalist pred-
ator toward a special prey: coyote predation on sheep. Ecological 
Applications 12:299–306.

Schrecengost J.D., Kilgo J.C., Mallard D., Ray H.S., Miller K.V. 
2008. Seasonal food habits of the coyote in the South Carolina 
coastal plain. Southeastern Naturalist 7:135–144.

Scotton B.D. 1998. Timing and causes of neonatal Dall sheep mor-
tality in the central Alaska Range. Master’s thesis, University of 
Montana, Missoula, Montana, USA.

Soofi M., Ghoddousi A., Zeppenfeld T., Shokri S., Soufi M., Egli L., 
Jafari A., Ahmadpour M., Qashqaei A., Ghadirian T., et al. 2019. 
Assessing the relationship between illegal hunting of ungulates, 
wild prey occurrence and livestock depredation rate by large carni-
vores. Journal of Applied Ecology 56:365–374.

Thornton D.H., Murray D.L. 2014. Influence of hybridization on niche 
shifts in expanding coyote populations. Diversity and Distributions 
20:1355–1364.

Thornton D.H., Sunquist M.E., Main M.B. 2004. Ecological separa-
tion within newly sympatric populations of coyotes and bobcats in 
south-central Florida. Journal of Mammalogy 85:973–982.

Van de Kerk M., Arthur S., Bertram M., Borg B., Herriges J., Lawler 
J., Mangipane B., Lambert Koizumi C., Wendling B., Prugh L. 
2020. Environmental influences on Dall’s sheep survival. Journal 
of Wildlife Management 84:1127–1138.

Way J.G. 2008. Eastern coyotes, Canis latrans, observed feeding 
on periodical cicadas, Magicicada septendecim. Canadian Field-
Naturalist 122:271–272.

Way J.G. 2013. Taxonomic implications of morphological and genetic 
differences in northeastern coyotes (coywolves) (Canis latrans × 
C. lycaon), western coyotes (C. latrans), and eastern wolves (C. 
lycaon or C. lupus lycaon). Canadian Field-Naturalist 127:1–16.

Weaver J.L. 1993. Refining the equation for interpreting prey occurrence 
in gray wolf scats. Journal of Wildlife Management 57:534–538.

Weaver J.L., Hoffman S.W. 1979. Differential detectability of rodents 
in coyote scats. Journal of Wildlife Management 43:783–786.

Wiken E.D., Nava F.J., Griffith G., 2011. North American terrestrial 
ecoregions—level III. Commission for Environmental Cooperation, 
Montreal, Quebec, Canada; p. 149.

Wilman H., Belmaker J., Simpson J., de la Rosa C., Rivadeneira 
M.M., Jetz W. 2014. EltonTraits 1.0: species‐level foraging attri-
butes of the world’s birds and mammals: ecological archives 
E095‐178. Ecology 95:2027–2027.

Wilmers C.C., Crabtree R.L., Smith D.W., Murphy K.M., Getz W.M. 
2003a. Trophic facilitation by introduced top predators: grey wolf 
subsidies to scavengers in Yellowstone National Park. Journal of 
Animal Ecology 72:909–916.

Wilmers C.C., Stahler D.R., Crabtree R.L., Smith D.W., Getz W.M. 
2003b. Resource dispersion and consumer dominance: scavenging 
at wolf- and hunter-killed carcasses in Greater Yellowstone, USA. 
Ecology Letters 6:996–1003.

Witmer G., Pipas M., Hayden A. 1995. Some observations on coyote 
food habits in Pennsylvania. Journal of the Pennsylvania Academy 
of Science 69:77–80.

Submitted 7 September 2022. Accepted 6 September 2023.

Associate Editor was Alessio Mortelliti.


