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Trophic Levels and Predator-Prey 
Dynamics

Typical Trophic Levels
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Predator Hierarchy

Dominant vs. Subordinate
• Multi-carnivore guilds

• Body size (15 kg threshold)

• Social structure

• Solitary vs. group

• Resource avail./use

• Specialist vs. generalist

Wallach et al. 2015: 10.111/oik.01977

Elbroch and Kusler 2018: 10.7717/peerj.4293

https://animalia-life.club
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Where do coyotes fit?

• Wide body size range

• Hybridization

• Generalist predator
• Often omnivorous

• No special habitat req.

• Hierarchical social structure
• Residents vs. transients

• Self-regulating pop. size/density
• Low maternal investment

• Typically small litters, but…

• Compensatory reproduction

• Compensatory immigration

• Pack dissolution + reformation

Resident Habitat Use Transient Habitat Use
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Where do coyotes fit?

>700 food items 
documented

Hayward et al. 2023: 10.1093/jmammal/gyad094

Avrin et al. 2023: 10.1002/ecs2.4383
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• Multi-carnivore guild

• APEX → Pumas… but restricted suitability

• Could coyotes be apex predators in much of the 

ecoregion?

• Increased anthropogenic subsidies

Heightened concern about presumed coyote predation 

of Mojave desert tortoises

• Implications:

• Additive tortoise mortality

• Tortoise translocation success

• Tortoise pop. declines

Mojave Desert
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Mojave Desert

Working Hypothesis:

Jackrabbit population declines

 

coyotes ‘prey switch’ to desert tortoises

Bartel et al. 2008: 10.1644/07-MAMM-A-378.1

Hayward et al. 2023: 10.1093/jmammal/gyad094

Jensen et al. 2022: 10.111/mam.12299
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Study Area

BCCE established in 1995 as partial 

mitigation for the take of desert tortoises 

and their habitats

~86,500 acres in the Eldorado Valley, 

south of Boulder City, NV

Currently managed under the Multiple 

Species Habitat Conservation Plan 

(MSHCP) for tortoise conservation
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Research Objectives

Investigate:

• Population Ecology

• Density/Abundance

• Survival

• Cause-specific mortality

• Spatial Ecology

• Habitat selection

• Home range size

• Movements

Inform:

• Coyote management

• Tortoise conservation
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Methods

Camera traps Capture + Collar

Jackrabbits
Capture + Collar

Coyotes

Photo: Christian Franco, USGS

Analytical 

Methods

• Move+Social = Continuous-

time movement models

• HR Size = Autocorrelated 

KDEs

• Hab. Selection = RSFs via 

conditional binomial GLMMs
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Solar Facilities in Study Area

Townsite Solar

Boulder Solar

Copper Mountain Solar
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Preliminary Results
Coyote Spatial Ecology and Solar

2019-2021

Photo: Ben Gottsacker
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Movements + Social Status

• 52 seasonal datasets 

for 21 GPS-collared 

coyotes

• Multiple long-range 

forays by transients

• Only ~20% of coyotes 

exhibited residency
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Home Range Characteristics

Multiple home range relocations 

among seasons and years 

documented
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Home Range Sizes

• Residents → Similar HRs between 

seasons and sexes

• Transients → up to 25× larger HRs 

than residents
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Coyotes have 
tremendous 

reach across the 
desert.

Influenced by 
anthropogenic 

subsidies?

Preliminary Information-Subject to Revision. Not for Citation or Distribution.



Habitat Selection

• Selecting for:

• Winter = Breeding Season

• More rugged areas that 

have denser/more 

vegetation but are away 

from human developments

• Summer = Pup Rearing

• Less rugged areas that are 

closer to water and closer 

to human developments
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Substantial 
seasonal and 

annual variation 
in use of solar 

facilities

Winter = Avoid
Summer = Use

Winter Summer
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Coyote Use of Solar
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Coyote Use of Solar
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Jackrabbit Habitat Selection
• Selecting for:

• Summer + Winter =  Areas with 

denser/more vegetation that are 

closer to human developments
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• Coyotes may be functioning at multiple 

trophic levels

• Dominant in valleys, but subordinate in 

surrounding mountains?

• Population dominated by transients.

• High turnover rate?

•  Anthropogenic subsidies

• Water at solar pools, golf courses, Boulder 

City outflow; food at landfill, residential trash

• Not really using human areas during winter 

(mating season)

• Spring/Summer = Pup-rearing = need more 

resources = riskier behavior

Management Conundrum
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Questions?
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