The Ecological Role of Coyotes, Bears, Mountain Lions, and Wolves

The health of natural systems relies on the presence of predators, especially apex
predators. Intact, healthy ecosystems provide benefits to humans such as clean water,
forest regeneration, seed dispersal, natural pest control, disease regulation, improved
nutrient cycling, climate regulation, healthy native plant communities in upland and
riparian settings, which in turn contributes to soil fertility, stream bank stability, healthy
fish and insect populations, and much more." Literally thousands of studies have shown
that when predators are removed from their food webs, the systems become unbalanced
and unhealthy, triggering often-catastrophic alterations unlikely to ever be reversed. We
simply cannot keep the current pace of species and habitat reduction/elimination if we
want to remain healthy ourselves.
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Coyotes (Canis Latrans)

Like other top predators, coyotes play a critical role in keeping natural areas healthy. In
fact, coyotes are a keystone species, meaning that their presence or absence has a
significant impact on the surrounding biological community.

Keystone species like the coyote can have a regulatory effect on smaller predator
(mesopredator) populations, which allows prey of the smaller predator species to
survive.? For example, since mesopredators consume eggs and small or young ground-
nesting birds, an increase in the smaller predators can greatly affect bird populations.®
Bird species diversity decreases with mesopredator abundance, especially fox, cats,
opossum, and raccoon.* One study found that sage grouse benefit from the presence of
coyotes, because coyotes reduce the number of nest predators; limit jackrabbit
populations, which in turn limits the presence of eagles (which prey on sage grouse eggs
and young); and reduce the number of competitors eating plants that sage grouse eat.

By exerting a top-down regulation of other species, coyotes maintain the balance in the
food web below and around them. When coyotes are absent or even just greatly
reduced in a natural area, the relationships between species below them in the web are
altered, putting many small species at risk.°

Bears (Ursus Americanus, Ursus Arctos)

As with wolves, the threat of or actual predation by bears of ungulates (elk, deer, moose)
regulates the ungulate impacts on plant biomass, maintaining the health of rangelands
as well as habitat for other species of animals. Both black and grizzly bears have been
found to be co-regulators (with wolves and cougars) of elk populations in ldaho and



Montana by preying on calves.” Similarly, grizzly bears co-regulate moose populations,
which allows woody shrubs and young aspen, willow, and cottonwood trees to grow,
increasing bird species richness and nesting density.®
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Mountain Lions (Puma Concolor)

« .
s also known as cougar, puma, and catamount. NPS

The mountain lion i

The main prey of the mountain lion (also called cougar or puma) is deer, but cougars will
kill and eat elk, moose, bighorn sheep, beavers, porcupines, rabbits, ground squirrels,
mice, even skunks.® Like coyotes, bears, and wolves, cougars keep prey populations in
check, helping to prevent overgrazing of rangelands and overbrowsing of trees and
shrubs in riparian areas.

William Ripple and Robert Beschta, biologists at Oregon State University who study the
impacts of predators in ecosystems, have published seminal research on the effects of
cougars on natural systems. In studies of Yosemite and Zion National Park cougar and
ungulate populations, Ripple and Beschta found that the displacement of cougars (and
resulting lack of predation) contributed to deer irruptions. In Zion, as the deer population
exploded, managers started to kill deer, yet deer continued to destroy young cottonwood
trees and area vegetation. Without cottonwoods, stream banks eroded, which then
reduced cattails and other plants, wildflowers, amphibian species, lizards, and
butterflies.”! Fish species also declined because, as streams widened, water
temperatures rose too high for fish.' Ripple and Beschta refer to such ecosystem
alterations as catastrophic: While the loss of cottonwoods alone represents a major



impact to biodiversity; it signals other functional losses by the larger plant and animal
community.™

In Yosemite, overbrowsing of young oak trees by deer severely reduced tree
recruitment, creating similar trophic impacts.™ Many species rely on acorns for food and
oak trees for nesting and cover." A lack of oak trees in the Yosemite Valley indicates a
substantially altered ecosystem and decrease in biodiversity, such as shrubs,
wildflowers, birds, and various invertebrates. '

Wolves (Canis Lupus)

The impacts of wolves on prey populations and surrounding natural areas is one of the
most popular topics in ecology and conservation biology today. The recolonization of
wolves in the Northern Rockies and other regions around the world has allowed for
extensive study of how the absence or presence of wolves impacts ecosystem health
and functioning.

In areas where wolves are absent, ungulate populations such as elk, deer, and moose
tend to increase dramatically' leading to declines in native plant species as well as the
general degradation of forests and ecosystems.'® A series of studies has documented
excessive overbrowsing by elk and moose in key riparian habitat including cottonwoods,
willows, and aspens when wolves are absent.” In areas where wolves have returned,
ungulates are reduced (by predation) and more vigilant and active (fear of predation),
which takes browsing pressure off streamside trees and shrubs, allowing them to grow.
This “landscape of fear” affects a prey animal’s behavior in food acquisition and thus
modifies plant communities.?® With the return of riparian habitat, beavers and many bird
species are supported.?’ When woody species grow, expand in canopy cover, and
increase in their spatial distribution, other benefits accrue, such as improved floodplain
functioning, channel stabilization, increased shading, improved food web support, larger
beaver populations, and an overall increase in biodiversity.??

Wolf presence and predation also affects the behavior and populations of other animal
species. There is evidence that wolves reduce coyote populations, thereby boosting
pronghorn antelope, sage grouse, and other bird and small mammal populations.?
Wolves tend to remove weak, injured, or otherwise less-fit prey from prey herds.?*
Wolves also mitigate climate change impacts on scavenger species by increasing food
availability.?® Without the presence of top-down pressures exerted by apex predators
such as wolves, natural areas become simplified, less diverse, and unstable.?

Finally, in another interesting ecological twist, wolves may benefit both cougars and deer
that would otherwise be preyed upon by cougars. Cougars, as ambush predators, hunt
in complex habitats with trees, rocks, and bushes. Wolves, on the other hand, are
coursing predators that chase and take down their prey in more open terrain. Wolves
may help cougars prey on elk by forcing elk into covered areas where cougars hunt.?’
This same activity saves the lives (at least temporarily) of the deer otherwise hunted by
the cougars.?®

For an excellent source on the ecological impacts of wolves as well as other species,
read The Wolf's Tooth: Keystone Predators, Trophic Cascades, and Biodiversity, by
Christina Eisenberg (Island Press, 2010).
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