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Abstract

For the past 200 years, coyotes have steadily expanded their range eastward from the Midwestern USA. They have success-
fully colonized the contiguous landscape east of the Mississippi River and have been documented on Long Island, New York
since 2009 with successful breeding confirmed in 2016. Occupying a diverse array of habitat types along the way, they are
now commonplace in many urban and suburban landscapes as well. Using 149 scats and 13 stomachs collected from 2009
to 2017 and analyzed by traditional scat analysis methods, we described the diet of coyotes found in the New York City. The
most common prey items, as a percentage of scats, were rodents (35.2%), birds (27.7%), followed by anthropogenic items
(26.4%). These results were similar when compared to that of seven other urban centers in North America.
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Introduction

Coyote (Canis latrans) diet west of the Mississippi River has been
well documented (Poessel, Mock, and Breck 2017), as well as in
territory more recently colonized in the Eastern United States
(Mastro et al. 2011). Less studied, however, is coyote dietary
ecology in urban centers of the Northeastern USA and Canada
where coyotes can now be found in several large cities including
Boston, MA; Toronto, ON; Philadelphia, PA; Washington, D.C.
and New York City (NYC), NY. Save for Toronto, ON (Thompson
2014) diet studies of urban coyotes have largely been restricted
to the Northwest (Seattle: Quinn 1995), Midwest (Chicago:
Morey, Gese, and Gehrt 2007, Calgary: Murray et al. 2015,

Denver: Poessel, Mock, and Breck 2017) and West Coast (Los
Angeles: Fedriani, Fuller, and Sauvajot 2001; San Diego: Larson
et al. 2015).

Deciphering the diet of the coyote as it expands its range is
paramount to understanding its impacts upon the ecosystem
and potential interactions with human populations. Cities offer
access to both natural prey items found in remnant, but frag-
mented habitat, and to anthropogenic subsidized food sources.
The diet of urban coyotes has direct implications for human–
wildlife interaction depending on what, where and when coy-
otes forage and hunt (Alexander and Quinn 2011). How coyotes
selectively use food resources in Northeastern cities may also
impact intraguild community structure, holds the potential for
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trophic cascades and has ramifications for disease ecology (see
Levi et al. 2012; Way and White 2013). Lastly, Northeastern cities
poise a unique line of inquiry where the coyote population has
a hybrid ancestry, with a genome consisting of coyote, dog and
wolf lineages (Kays, Curtis, and Kirchman 2009). Whether this
novel admixture impacts coyote diet ecology in densely popu-
lated cities is largely unknown.

Using morphological characters to identify prey remains
found in scat and stomachs, we describe the diet of northeast-
ern coyotes living in NYC to address the following objectives: (i)
to document the baseline diet of an urban coyote population at
the edge of its range less than 25 years since its establishment;
and (ii) to evaluate the relative importance of traditional prey
items (e.g. rodents, lagomorphs, etc.) as compared to anthropo-
genic items and human commensal species (e.g. Rattus norvegi-
cus; Felis sylvestris and Canis familiaris) in the most densely
populated metropolis in the USA. We discuss our findings in re-
lation to previously reported urban coyote diets from several
metropolitan areas across North America.

Methods

Our study was conducted across three of the five NYC boroughs
at nine sites (eight parks managed by the NYC Department of
Parks and Recreation and an additional property owned by the
NY/NJ Port Authority; Table 1). We analyzed 149 scats that were
collected opportunistically from 2009 to 2017 as part of a con-
current camera trap study (Nagy et al. 2016, 2017) and supple-
mented with searches by a domestic canine trained to search
specifically for coyote feces. Additional diet items were identi-
fied from the stomach contents of 13 opportunistically collected
specimens, roadkill and euthanized animals.

Two separate techniques were used to authenticate scat as
coyote in origin. Scats were primarily confirmed as coyote uti-
lizing mitochondrial DNA amplification techniques outlined in
De Barba et al. (2014). Primers used were SIDl, H3R and H16145.
Feces were also considered to belong to coyotes if individual
coyote hairs were positively identified during the hair analysis
stage. Krausman et al. (2006) has shown that even with strict
field protocols to identify coyote scat in an urban environment
�30% can be misidentified and belong to other canids. By

utilizing DNA analysis and hair identification techniques, we re-
move this potential for error and can provide an accurate die-
tary profile.

Following the methodology outlined in Zielinski and
Duncan (20014), prey remains and other identifiable dietary
items were recovered for identification. Encased in mesh nylon,
scats were hand agitated and allowed to soak overnight in tap
water. Remaining fecal matrix was then rinsed away over a 500-
micron (0.0197 in.) standard sieve. Remaining undigested hard
parts, such as bone, hair, feathers, seeds and anthropogenic
items, were removed, separated and allowed to dry for later
identification.

To determine potential mammalian prey items, a species list
was compiled using various checklists (Connor 1971; BioBlitz 2013
Data (Central Park), 2014). Mammalian skeletal material was identi-
fied using a comparative collection of skeletal specimens from the
American Museum of Natural History, Department of Mammalogy
(New York), supported by texts (Stains 1959; Elbroch 2006). When
possible, identifications from skeletal remains were confirmed us-
ing guard hairs. When no skeletal remains were present and/or
unidentifiable, some identifications were made solely based on hair
characteristics, external morphology, cuticle scales and medullary
patterns (Adorjan and Kolenosky 1969; Moore, Spence, and
Dugnolle 1974). We reported the diet of NYC coyotes as a frequency
of occurrence (FO) calculated as

FOi %ð Þ ¼ ni

N

� �
�100

where ni was the number of scats containing the diet item and
N is the total number of scats. We also represent coyote diet as
percent occurrence (PO) calculated as

POi %ð Þ ¼ niP
ni

� �
�100

where
P

ni is the total number scats containing the diet item i,
and N is the number of scats. POi was used to compare diet
across metropolitan areas.

We compiled previously published data on coyote diet
across seven metropolitan areas: Calgary and Edmonton, AB
(Murray et al. 2015); Cleveland-Akron, OH (Bollin- Booth 2007);
Seattle and Kings County, WA (Quinn 1997), San Diego and
Orange County, CA (Larson et al. 2015) and Schamburg, IL (out-
side of Chicago; Morey, Gese, and Gehrt 2007); and Toronto, ON
(Thompson 2014). We aggregated diet items across five major
groupings (mammal, plant, anthropogenic, bird/reptile/fish and
invertebrate) and present data as POi. Mammals were reported
to order and to species in the case of Felis catus and Canis famili-
arus. Where possible, we broke ‘plants’ into ‘grass/herb’ and
‘fruit/seed’. Regarding the latter, we did not distinguish between
wild or anthropogenic origin (e.g. cultivated Prunus sp.) as most
studies followed this model. Anthropogenic items were divided
into digestible items (e.g. dog food) and non-edible (e.g. paper,
metal, plastic, etc.) where possible. For our comparative table,
we did not include the following categories as they were not
universally reported: unidentifiable prey remains, C.latrans,
rocks, dirt and leaf litter.

Results and discussion

We identified a total of 470 distinct diet items across 146 scats
and 13 stomachs (n¼ 159); hereafter samples, from nine sites

Table 1: Park size and green cover (trees and grass) in each of the
study sites

Site Park size (ha)b Green covera Scats/stomachs

Bronx County
Pelham Bay Park 895.4 704.0 60
Van Cortlandt Park 435.6 343.2 17
Pugsley Creek Park 25.4 23.3 12
Riverdale Park 18.6 23.9 10
Bronx Park 270.7 115.6 9
Ferry Point Park 129.2 89.5 4
New York County
Inwood Park 78.6 57.0 1
Queens County
Elmjack 17.9 11.6c 40
Railroad Park 9.0 9.0 6

Scats (n¼ 146) and stomachs (n¼13) collected at each site are also listed; NY, NY

(2009–2017).
aDigitized by hand.
b2010 NYC data set NYC.
cAfter construction 2016.
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(Table 1). Most were collected from Bronx county (n¼ 103), fol-
lowed by Queens county (n¼ 45) and New York county (n¼ 1).
Mammalian prey was the most common diet category (91.8%
FO; Table 2); followed by plants and woody debris, birds, anthro-
pogenic and invertebrates. Coyote was the most common spe-
cies found across samples (23.3% FO); however, this is likely
incidental ingestion from grooming. Of mammalian prey
remains, white-tailed deer (Odocoileus virginianus; 19.5% FO) was
the most frequently documented remain identified to species.
However, the Order, Rodentia was more prevalent (35.2%, FO), of
which the grey squirrel (Sciurus carolinensis) was the most com-
mon food item. We found no evidence of domestic dog

(C.familiarus) consumption and only 4.4% (FO) of samples had
house cat (F.catus) remains.

The coyote is often described as an opportunistic feeder, a
strategy reflected in NYC coyote diet. Thirty of the 31 scats con-
taining deer were from Pelham Bay Park. The largest park in our
study, Pelham Bay, supported the highest deer density in the
Bronx and was one of only two parks with a deer population
(Weckel, unpublished data). On the other end of the urbaniza-
tion spectrum was the Elmjack site. Our second smallest site
(17.9 ha) was partially cleared for construction of a parking lot
over the course of the study, losing over 35% forest cover from
2014 to 2016; all scat was collected after construction was

Table 2: Dietary items identified from coyote scat and stomachs

Diet category Count (no. of sam-
plesa containing diet

category)

Frequency occur-
rence (%; FO)

Percent occurrence
(%; PO)

Mammalia 146 91.8
Carnivora 58 36.5
Canislatrans 37 23.3 7.9
Procyon lotor 15 9.4 3.2
Felis catus 7 4.4 1.5

Artiodactyla; Odocoileus virginianus 31 19.5 6.6
Rodentia 56 35.2

Family Cricetidae 24 15.1
Ondatra zebithicus 11 6.9 2.3
Microtus pennsylvanicus 11 6.9 2.3
Microtus sp. 1 0.6 0.2
Peromyscus sp. 2 1.3 0.4

Family Sciuridae 20 12.6
Sciurus carolinensis 17 10.7 3.6
Marmota monax 2 1.3 0.4
Tamiasciurus hudsonicus 1 0.6 0.2

Family Muridae 7 4.4
Rattus norvegicus 7 4.4 1.5
Unknown Rodentia 8 5.0 1.7

Lagamorpha; Sylvilagus sp. 15 9.4
Didelphimorphia; Didelphis virginiana 2 1.3
Eulipotyphla; Blarina brevicauda 2 1.3
Aves 44 27.7
Invertebrate 29 18.1
Insecta 29 18.2 6.2
Bivalvia 1 0.6 0.2
Malacostraca 1 0.6 0.2
Vegetation and woody debris 129 81.1
Leaf litter/Woody debris 90 56.6 19.1
Grass sp. 45 28.3 9.6
Fruit/seed 38 23.9 8.1
Anthropogenic 42 26.4
Plastic 16 10.1 3.4

Paper 12 7.5 2.6
Cloth/fiber 9 5.7 1.9
Foil 5 3.1 1.1
Bird seed 2 1.3 0.4
Processed meat 2 1.3 0.4
Leather 2 1.3 0.4
Glass 1 0.6 0.2
Metal 1 0.6 0.2
Rubber 1 0.6 0.2
Styrofoam 1 0.6 0.2
Wire 1 0.6 0.2

Items are represented as total number of items and percent of occurrence; New York City, NY (2009-2017). Bold values are to emphasize values for Orders which corre-

spond to the bold Order names.
aSamples ¼ scats and stomachs.
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completed in 2016. Here, coyote diet had the greatest percent-
age of anthropogenic and urban commensal species: Elmjack
samples consisted of only 25% of all scats and stomachs in this
study yet represented 85% and 48% of scats with Rattus sp. and
anthropogenic remains. It should be noted that 10 of 11 coyotes
were euthanized at Elmjack following concern over potential
negative interactions with park users, substantiated claims of
human feeding and evidence of food conditioning.

The patterns observed in NYC coyote diet were similar to
several other cities despite differences in climate and human
density (Table 3). Mammals were the most commonly con-
sumed prey category across all metropolitan areas ranging from
38.5% for NYC to 75.9% (PO) in Cleveland-Akron, OH. As in NYC,
rodents were the most numerically important mammalian or-
der across studies. The relative importance and contribution of
anthropogenic items to coyote diet varied substantially across
urban sites ranging between 3.0% (PO, San Diego & Orange
Counties, CA) to a high of 19.2% (PO) in Calgary, Alberta with
NYC coming in on the higher end (15.4%, PO). Interestingly, NYC
reported the highest PO of non-edible anthropogenic items
(14.2%, PO), although most of these items (e.g. foil) can be asso-
ciated with human food. Note, traditional prey identification
methods from scat may underestimate some anthropogenic
sources (e.g. processed meat) unless associated with ingestion
of indigestible remains (e.g. foil wrapper). A case in point: one of
the stomachs had sliced hot dogs which matched reports of res-
idents feeding resident coyotes (pers. comm.). These items
would not have been recovered in a scat sample by traditional
methods despite being a portion of the coyote diet.

Overall, the diet of NYC coyotes primarily reflects those
resources provided by the parks they inhabit (e.g. mammals,
birds, fruit); albeit, with evidence that coyotes supplement with
human-derived food sources, especially in response to poor
habitat conditions and habitat destruction, as in the case of
Elmjack coyotes. This paints a largely optimistic picture for NYC
whose parks appear to support sufficient biodiversity to support
a ‘natural’ coyote diet despite being surrounded by an urban
matrix with the highest population density in North America.
Indeed, to the disappointment of many urbanites, NYC coyotes
are unlikely to control urban commensals such as rats. This nui-
sance rodent contributed a notable portion of coyote diet only
in the most fringe of habitat where coyote itself was considered
a nuisance. Future research will focus on how coyotes will im-
pact local ecology as a top urban predator as the species contin-
ues to expand its range into Long Island.
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