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HUNTING, TRAPPING, AND WILDLIFE DAMAGE
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Effect of hunting and trapping on

wildlife damage

Michael R. Conover

Abstract Hunting and trapping regulations are established so that these practices have little or no

Key words

impact on those wildlife populations that do not cause damage. However, when wildlife
populations cause significant damage, one reported benefit of allowing them to be
trapped for furs or hunted is that these practices reduce wildlife damage below levels that
would otherwise occur. Yet this reported benefit has not been examined critically. In this
paper, | review the scientific literature to evaluate the hypothesis that hunting or fur trap-
ping reduces wildlife damage. Hunting and trapping may reduce wildlife damage by 1)
reducing wildlife populations below the environmental carrying capacity, 2) removing
animals from the population before they would otherwise die, or 3) changing behavior of
wildlife. It also can increase landowner tolerance of wildlife damage. Use of hunters and
trappers is the most cost-effective method available to society to reduce wildlife popula-
tions, especially over large areas. Sometimes, efforts to use hunters and trappers to
reduce wildlife populations are ineffective because there are too few hunters and trappers
or too much land is off-limits to them. However, hunting and trapping can reduce pop-
ulations below the environmental carrying capacity and reduce damage to crops from
species which are trapped or hunted intensively, such as white-tailed deer (Odocoileus
virginianus). For other game and furbearer species, hunting and trapping also may alle-
viate wildlife damage, but do so primarily by changing animal behavior. Finally, hunting
and trapping may increase wildlife value and increase the willingness of landowners to
tolerate damage from wildlife.

animal behavior, deer, hunting, Odocoileus, outdoor recreation, trapping, wildlife dam-
age management, wildlife management philosophy

Hunting and trapping have been enjoyed by
Americans since humans first set foot on this conti-
nent. Recently, however, efforts to restrict or pro-
hibit hunting and trapping in the United States
(U.S.) have increased because in the modern, urban
U.S., most citizens do neither and some nonpartici-
pants object to these activities.

Hunting and trapping are used by state and fed-
eral wildlife agencies to manage wildlife popula-
tions according to objectives set by society. These
objectives may be to maintain a wildlife population
at a level that 1) creates the largest wildlife popula-
tion, 2) is stable and immune to periodic popula-
tion crashes, 3) produces the maximum sustained
yield, 4) maximizes environmental benefits for

other valuable species, 5) reduces spread of infec-
tious disease or parasites within the population, or
6) reduces wildlife damage to acceptable levels. All
of these objectives, except for the first, often
require that a population be maintained at a lower
level than would otherwise be the case. Hunting is
used mostly to manage ungulates and other large
mammals, some diurnal small mammals, and birds.
Trapping is used to manage nocturnal, secretive, or
semi-aquatic mammals such as marten (Martes
americana), mink (Mustela vison), beaver (Castor
canadensis), and muskrat (Ondatra zibethicus). A
few species are hunted and trapped, such as coy-
otes (Canis latrans), red foxes (Vulpes vulpes), and
raccoons (Procyon lotor).
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Proponents of hunting and trapping often argue
that a subsidiary benefit of these activities is their
reduction of wildlife damage. Indeed, 90% of state
wildlife agencies report that they adjust hunting sea-
sons and bag limits to reduce wildlife damage
(Conover and Decker 1991). However, the efficacy
of hunting and trapping to reduce wildlife damage
has not been substantiated (VerCauteren and Hygn-
strom 1998). In this paper, I examine the hypothesis
that hunting and trapping reduce wildlife damage.

Methods

It has already been demonstrated that selective
removal of depredating animals by shooting or trap-
ping can reduce wildlife damage (Wagner 1988,
Dolbeer et al. 1993). Hence, I have limited this
paper to the question of whether hunting or fur
trapping does indeed reduce wildlife damage.
Henceforth,I will refer to these activities as hunting
and trapping.

Several potential mechanisms exist by which
hunting or trapping might reduce wildlife damage.
These activities may remove depredating animals
or reduce wildlife populations below the levels that
would otherwise occur or alter the behavior of ani-
mals. They also may increase landowner tolerance
of wildlife damage. I surveyed the published scien-
tific literature and the United States Fish and
Wildlife Service’s Reference Service for papers that
either support or reject the likelihood of any of
these mechanisms actually occurring.

An ideal way to assess effects of hunting and trap-
ping on wildlife damage would be to make a simul-
taneous comparison of areas where a wildlife pop-
ulation is hunted or trapped to other areas where it
is not. Another approach is to compare the same
wildlife population during 2 periods of time: when
it is hunted or trapped and when it is not. Unfor-
tunately, studies that used either of these approach-
es are uncommon, owing to the difficulty of con-
ducting large-scale studies at many sites.
Consequently, I evaluate these comparative studies
along with other studies to determine whether the
scientific literature supports the hypothesis that
hunting or trapping reduces wildlife damage.

Results and discussion
Are the species that are bunted or trapped
the same as those that cause damage?
Most wildlife damage to agricultural crops is
caused by the following species, which are listed in

order of how frequently U.S. agricultural producers
cited them as a cause of wildlife damage (Conover
1994): deer, woodchucks (Marmota monax), rac-
coons, coyotes, mice and voles (Rodentia), rabbits
(Leporidae), beaver, foxes, skunks (Mustelidae),
waterfowl (Anatidae), prairie dogs (Cynomys spp.),
bears (Ursidae), and elk (Cervus elapbus). All of
these species are harvested by either hunters or
trappers, except for mice and voles.

Is bunting or trapping a cost-efficient
method to remove animals from a
population?

Hunting and trapping are the most cost-effective
methods available to society to manage some
wildlife populations. If government had to pay
employees to manage wildlife populations, the cost
often would be prohibitive. In contrast, many peo-
ple enjoy hunting and trapping and do not have to
be paid to do it. Rather, hunters and trappers pay
for the privilege of hunting or trapping by purchas-
ing licenses from the state and federal govern-
ments. Over large areas, such as an entire state,
hunters and trappers are the only feasible method
to impact wildlife populations. Even in small areas
such as in municipalities and state parks, use of
hunters or trappers is usually the most cost-effec-
tive method to remove animals. In Ohio, the
Columbus and Franklin County Park District report-
ed that it cost $133 to relocate a deer, $207 to kill it
using a sharpshooter, and $45 to kill it using
hunters (Peck and Stahl 1997). Palmer et al. (1980)
reported that it took 1.8 hours of supervisory time
for each deer removed from an enclosed federal
installation in Ohio during a public hunt. In con-
trast, it took 2.8 hours to remove a deer using a box
trap, 3.3 using biologists as shooters, 4.1 using dart-
guns, and 6.9 using rocket nets.

Do bunting and trapping reduce wildlife
damage by keeping populations below
the environmental carrying capacity),
removing depredating individuals, or
botbh’?

All wildlife populations are limited by some fac-
tor or factors; none increases forever. Many wildlife
populations are limited by food; as animal popula-
tions increase, food supplies decrease until some
combination of increased juvenile mortality,
increased adult mortality, disease, delayed sexual
maturity, and decreased birth rates causes the ani-
mal population to decline. The equilibrium point
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between an animal population and the capacity of
the land to sustain it is called the carrying capacity
(K), potential carrying capacity, biological carrying
capacity, or environmental carrying capacity (Mac-
nab 1985). Henceforth, I will refer to this as the
environmental carrying capacity (ECC). Often,
starvation and disease have a debilitating effect on
animals rather than causing immediate death.
Under these conditions, wildlife populations can
remain above ECC for some time before an event
(such as a hard winter) causes a mass die-off (War-
ren 1991). By the time such a die-off occurs,
adverse ecological effects may have already hap-
pened. Consequently, delays occur in the recovery
of food supplies (the plants that sustain the herbi-
vore population or the prey that sustain the preda-
tor population), postponing the recovery of the
animal population. This irruptive type of popula-
tion cycle (irruptions followed by crashes) often is
the norm in food-limited populations (Caughley
1970, Macnab 1985, McCullough 1997).

Society usually limits hunting and trapping to
those species, such as muskrats, that are not obvi-
ously affected by these activities (Errington 1946,
1956; Errington et al. 1963). That is, most hunting
and trapping mortality is considered to be com-
pensatory, meaning that the deaths caused by hunt-
ing or trapping replace other forms of mortality
that would have occurred otherwise. Hence, the
population during the next breeding season would
be the same with or without hunting or trapping.
If, however, hunting or trapping mortality was so
extensive that it caused a reduction in the subse-
quent breeding population, then this mortality
would be considered to be additive to the natural
causes of mortality. For most wildlife species, hunt-
ing and trapping are compensatory to a threshold
point and additive thereafter, which means that
below a certain level, hunting or trapping mortality
has little effect on populations but as it increases
past that level, it will reduce populations (Burnham
and Anderson 1984, Nichols et al. 1984, Clark 1987).
For instance, javelina (Tayassu tajacu) can with-
stand annual harvest rates of 15-30%, but when har-
vest rates increased to 65%, javelina populations
declined (Day and Smith, unpublished report;
Ellisor and Harwell 1979; Green et al. 1985). This
implies that society can manipulate wildlife popu-
lations by adjusting hunting or trapping mortality
rates. These rates can be increased or decreased by
changing length or timing of the hunting or trap-
ping season, number of people allowed to hunt,

523

number of animals each person is allowed to har-
vest (bag limits), and by limiting harvest to only one
sex or age class of animals.

For most game species, there is no need to
reduce populations below the ECC unless the
desire is to avoid population cycles. However,
allowing some wildlife populations, especially
those that are causing damage, to fluctuate around
the ECC may not be in the best interest of society,
the habitat, or the wildlife species. In these cases,
the optimal wildlife population may be one that is
maintained at a level below that of the ECC,
because the benefits and liabilities caused by a
wildlife population change with the size or density
of the wildlife population (Figure 1). Generally,
when a wildlife population is low, the benefits pro-
vided to society (positive values) outweigh the
problems (negative values) because the animal is
too rare to cause any major problem. As a wildlife
population increases and the animal becomes
abundant, negative values may increase faster than
positive ones. If the population continues to
increase, negative values may actually outweigh
positive ones. At that point, society would consider
the animal to be a “pest” Therefore, the goal of
wildlife management is to keep a wildlife popula-
tion at a level where its net value for society is max-
imized (Figure 1).

If a wildlife population is going to be maintained
at any level below that of the ECC, society often
must intervene by either increasing the species’
mortality rate or decreasing its natality rate. While
governmental wildlife agencies’ intent may be to
reduce wildlife damage by maintaining some
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Figure 1. Hypothetical relationship between an increasing deer

population and its positive values (benefits it provides) and neg-
ative values (wildlife damage) for society.
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Figure 2. Annual changes in a hypothetical wildlife population

when it is subject to hunting and when it is not (assuming that
all hunting mortality is compensatory).

wildlife populations below the ECC by using
hunters or trappers, their efforts may not remove
enough animals to reduce a wildlife population to
the level desired by society, either owing to insuffi-
cient numbers of hunters or trappers or because
too much land is offlimits to hunters and trappers
(Heusmann 1999).

Even when hunting or trapping is not intensive
enough to suppress wildlife populations, these
activities can still reduce wildlife damage by remov-
ing individuals from the population, some of which
may have caused damage had they been allowed to
live longer. Many wildlife species in North America
reproduce only in spring or summer, and popula-
tions are largest then. Mortality rates are normally
high when the young are still small and relatively
helpless, but gradually decrease in fall as the young
mature and become more self-sufficient. Winters
are usually a difficult time for wildlife, and mortali-
ty rates increase as winter food supplies are deplet-
ed (Figure 2). Therefore, winters often cause popu-
lation bottlenecks because there often is only
enough food or cover for a certain number of indi-
viduals to survive. If the hunting or trapping season
occurs in fall, one consequence is that it removes
animals from the population earlier than would
normally be the case. For instance, if hunting is
conducted in September and the winter bottleneck
normally occurs in February, hunting will reduce
the population for several months even if hunting
mortality is completely compensatory (Figure 2).
The effect on wildlife damage of removing animals
by hunting will depend on the time of year wildlife
damage occurs. If the damage occurs during or

after the hunting or trapping season, the amount of
damage should be reduced by the same proportion
as the wildlife population was reduced by hunting
or trapping, assuming that depredating and non-
depredating animals are equally vulnerable to hunt-
ing or trapping. If, however, the damage occurs
before the hunting season begins or after the win-
ter bottleneck, then hunting will not reduce
wildlife damage, unless the hunting or trapping
intensity is sufficient to reduce the population
below the ECC.

Obviously, the impact of hunting and trapping on
wildlife populations and damage will vary by
species. Hence, in the following section I examine
the impact of hunting and trapping on some
wildlife species for which there are data.

White-tailed deer. Deer cause considerable dam-
age and other problems for society. These include
>$500 million in damage to agricultural crops and
at least this much in loss of timber productivity
(Conover 1997a). Over 1.5 million deer-car colli-
sions occur in the U.S.annually, which result in over
$1 billion in damage to automobiles, 16,000 human
injuries, more than 200 human fatalities, and 1.4
million deer fatalities (Conover et al. 1995). In
1998, there also were over 16,800 human cases of
Lyme disease in the U.S. (Centers for Disease Con-
trol and Prevention 1999), and deer are an impor-
tant reservoir for the disease (Conover 1997a).

Prior to the arrival of European colonists in
North America, white-tailed deer densities were
estimated at 3-4/km? and were limited by food and
predation by mammalian predators such as wolves
(Canis lupus) and cougars (Puma concolor), and
by the hunting activities of Native Americans
(McCabe and McCabe 1984). Today, predation is no
longer sufficient to limit ungulate populations in
most of North America (Mech 1984). However, in
areas where a sufficient proportion of the land is
open to hunting, this form of mortality can be suf-
ficient to maintain ungulate populations below the
ECC (Behrend et al. 1970).

Hunting’s effect on reducing deer damage and
controlling deer populations can best be observed
by comparing areas where hunting occurs to simi-
lar areas where deer are protected. Inside Gettys-
burg National Military Park in Pennsylvania, white-
tailed deer densities were estimated to be 28/km?,
versus densities of 8/km? in the surrounding coun-
ty where hunting occurred (Vecellio et al. 1994,
Frost et al. 1997). Based on forested areas, deer den-
sities/forested km? were 136 inside the park versus
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24 outside (Frost et al. 1997). Inside the park, the
large deer herd was impacting forest regeneration,
causing an unacceptable level of deer-automobile
collisions, and preventing some crops (e.g., corn)
from being grown without substantial damage
(Frost et al. 1997). In contrast, corn losses to deer
averaged less than 0.5% in the U.S. (Wywialowski
1996). The goal of this park was to restore the land-
scape to the environmental conditions that pre-
vailed during the 1863 battle. Both agricultural
crops and forests were part of this historic land-
scape, and overbrowsing by deer was in conflict
with this goal (Underwood and Porter 1991).
Hence, a controlled deer hunt, started during 1995,
removed 503 deer the first year and 355 the sec-
ond. Following this, corn and other historic crops
were grown successfully in the park for the first
time in 8 years and fee waivers for crop damage
were eliminated (Frost et al. 1997).

The mission of the 1,400-ha National Zoo’s Con-
servation and Research Center in Virginia was to
maintain many of the world’s wildlife species in
captivity. To keep costs down, hay was produced in
the Center to provide food for the captive animals.
Hay production declined from 68 metric tons in
1978 to 8 metric tons in 1980 and 0 in 1981, when
spotlight counts showed >400 deer using 250 ha of
alfalfa and other fields. More seriously, the large
deer herd (33-97 deer/km? depending on season
and census method) was threatening the health of
the captive animals. In 1979, lungworm (Dicty-
ocaulus viviparus) was found in bactrian camels
(Camelus bactrianus); in 1981, 6 reindeer
(Rangifer tarandus) died from an infestation of
meningeal worms (Parelapbostrongylus tenuis).
Because of these problems, the Center was opened
to hunting in 1981, when 126 deer were taken and
the problems subsided (McShea et al. 1993).

The largest state park in Indiana, Brown County
State Park (6,350 ha), was by 1972 experiencing a
deer population 4-8 times larger than on the adja-
cent national forest where hunting occurred; deer
browsing was impacting the regeneration of the
endangered yellowwood tree (Cladrastis lutea,
Mitchell et al. 1997). In response, a controlled deer
hunt was conducted inside the state park, during
which 466 hunters removed 392 deer (Mitchell et
al. 1997). This hunt, however, drew so much pub-
licity and controversy that the hunt for the next
year was canceled. This decision, in turn, produced
enough concern about the effect of high deer pop-
ulations that the state passed a law mandating
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repeated hunts on any state property where any
wildlife species threatened human health or the
health of the ecosystem (Mitchell et al. 1997).

In many other parks, overgrazing by large deer
herds has had a detrimental effect on native plants
and animals (Warren 1991). In Great Smoky Moun-
tain National Park in Tennessee, plant diversity
declined due to high deer numbers (Bratton 1979).
In Saratoga National Historic Park in New York, deer
populations were high (50-60 deer/km?) and deer
browsing prevented recruitment of tree seedlings.
On Cumberland Island National Seashore in Geor-
gia, deer browsing suppressed the regeneration of
live oak (Quercus virginiana), the tree that domi-
nated the native forest (Warren 1991). Such prob-
lems rarely occurred in areas where there was
extensive deer hunting.

Raccoons. Raccoons cause more nuisance prob-
lems for metropolitan residents than any other
wildlife species (Williams and McKegg 1987,
Conover 1997b). Their damage to corn and veg-
etable crops is a problem to farmers (Conover
1998), and their predation on eggs impacts the
reproductive success of turtles and birds. Raccoons
also serve as vectors for rabies (Jenkins and Winkler
1983, Krebs et al. 1995) and the ascarid parasite,
Baylisascaris procyonis (Georgi 1983).

Hunting and trapping are the most important
mortality factors for adult raccoons throughout
most of North America (Fritzell and Greenwood
1984, Sanderson 1987, Clark et al. 1989). During
the 1994-1995 trapping season, 1,899,000 rac-
coons were harvested (Table 1). Despite this high

Table 1. Annual fur harvest in the United States during
1994-1995 trapping season of those species which are respon-
sible for large amounts of wildlife damage (data from Lin-
scombe 1996).

No. harvested Value in

Species annually U.S. dollars
Muskrat 2,186,000 $4,540,000
Raccoon 1,889,000 15,092,000
Beaver 455,000 6,604,000
Nutria

(Myocastor coypus) 191,000 393,000
Red fox 186,000 2,512,000
Coyote 179,000 2,081,000
Virginia opossum

(Didelphis virginiana) 172,000 201,000
Gray fox (Urocyon

cinereoargenteus) 83,000 789,000
Skunk 73,000 316,000
Cougar 2,000 247,000
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harvest rate, raccoon populations have increased
15-20 times from the low levels that occurred in
the 1930s (Sanderson 1987). This has resulted from
high reproductive rates, an ability to thrive in
human-dominated landscapes, and an expansion of
their range northward into Canada and westward in
the U.S. This expansion has occurred despite the
popularity of raccoon hunting and trapping. One
reason is that most raccoon hunting and trapping
seasons are purposely set so that the mortality is
compensatory. Another factor has been the low fur
prices in recent years.

Cougars. Cougars are a threat to livestock and
people, and, depending on relative densities of
cougars and deer, they may significantly affect deer
populations. However, studies indicate that
although individual cougars kill 13 to 20 deer annu-
ally, cougar predation did not limit deer populations
when the cougar:deer ratio was 1:135 to 1:201
(Mech 1984 citing Hornocker 1970). On the other
hand, studies in California indicate that predation
by cougars decreased bighorn sheep (Ovis
canadensis) populations and was the driving force
behind habitat shifts of the bighorn sheep
(Wehausen 1996). Wehausen (1996) hypothesized
that if bighorn sheep were driven into suboptimal
habitat by cougar predation, some sheep popula-
tions would be extirpated.

Efforts to suppress cougar populations in the
nineteenth and early twentieth centuries were
largely successful, but cougar populations recov-
ered once they were afforded some protection
from human predation in the western U.S. During
the 1994-1995 season, 2,000 cougars were har-
vested in the U.S. (Table 1). Where hunting
occurred, it was typically the largest cause of
cougar mortality (Ross and Jalkotzy 1992). Within
their study area, Ross and Jalkotzy (1992) found that
up to 21% of the “harvestable” population (11% of
total population) were taken. In Wyoming, hunting
mortality of cougars ranged from approximately 4%
to 31% between 1976 and 1984 (Logan et al. 1986).
Lindzey et al. (1988) found a 28% annual mortality
rate in an unharvested cougar population in Utah;
when a simulated 27% sport harvest rate was
imposed on this population, the mortality was
largely compensatory but still caused some reduc-
tion in some local cougar populations (Lindzey et
al. 1992).

In California, sport hunting of cougars ended in
1972. In 1990, a ballot initiative (Proposition 117)
changed the status of cougars to a “specially pro-

tected mammal,” prohibited cougar hunting, and
restricted the killing of cougars under depredation
permits (Mansfield and Charlton 1998). Since the
end of sport hunting, cougar populations in the
state have increased (Torres et al. 1996). There also
has been an increase in number of cougar attacks
on humans. From 1885 to 1985, there were 2 con-
firmed cougar attacks on people in California,
resulting in 3 human fatalities. From 1985 to 1997,
there were 8 attacks on people, including 2 human
fatalities (Mansfield and Charlton 1998). There also
has been a recent increase in the number of pets
and livestock killed by cougars in California (Torres
et al. 1996).

Coyotes. Each year, coyotes attack people (Baker
and Timm 1998). They also kill over 65,000 cattle
and calves valued at over $24 million (United States
Department of Agriculture 1992) and over 300,000
sheep and lambs worth over $13 million (United
States Department of Agriculture 1991). Coyote
predation also can significantly impact survival of
pronghorn (Antilocapra americana) fawns (Smith
et al. 1986) and deer fawns (Stout 1982, Hamlin et
al. 1984, Mech 1984, Knowlton and Stoddart 1992).
In Maine during winter, coyotes kill adult deer, most
of which are healthy. Hence, these losses are con-
sidered to be additive (Lavigne 1992). For all of
these reasons, state and federal governments have
maintained programs to reduce coyote predation
on livestock, and many states do not regulate the
harvest of coyotes through quotas or seasons.
However, despite these efforts, coyote densities
have not diminished except in small, localized areas
(Wagner 1988). Instead, coyote populations have
increased during the twentieth century and their
range has expanded into the eastern U.S.

Urban Canada geese. Breeding populations of
Canada geese (Branta canadensis) have increased
in North American cities to the point where the
birds are considered nuisances (Conover and
Chasko 1985, Chasko and Conover 1988). In
response to numerous complaints about geese,
Massachusetts conducted special hunting seasons
on urban geese beginning in 1988. The special sea-
sons were timed to occur either before (early Sep-
tember) or after (January and February) flocks of
migratory Canada geese had moved through the
state. During the 1997 special hunting seasons,
25% of Massachusetts’ urban goose population was
harvested. Yet this harvest rate was insufficient to
reduce the size of the goose population because of
its high reproductive rate (Heusmann 1999).
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Beavers. History has clearly demonstrated that
trapping can be used to suppress beaver popula-
tions. In fact, uncontrolled trapping during the
1700s and 1800s led to decline of beaver popula-
tions across the U.S. and extirpation of this
species from large areas of its former range (Tre-
fethen 1975). Today, in much of North America,
beaver populations have largely recovered and
the problem of too many beavers is more com-
mon than the problem of too few. When their
populations are too high, beavers can destroy
their habitat by overbrowsing willow (Salix spp.)
and aspen (Populus tremuloides, Todd 1981).
This, is turn, may lead to an increase in economic
damage as beavers switch their foraging to valu-
able timber species and disperse into agricultural
or developed areas where they are unwanted
(Todd 1981). Hence, beaver management often
involves trying to harvest the surplus animals.
However, in the last few decades, low pelt prices
have not provided enough incentive for trappers
to accomplish this goal. Consequently, beaver
populations and their damage have been increas-
ing in many parts of the country (Bhat et al.
1993).

Muskrats. High muskrat populations can over-
graze aquatic vegetation, causing a substantial loss
of emergent vegetation and damage to their habi-
tats (Errington et al. 1963). This loss of aquatic veg-
etation also can adversely impact waterfowl that
prefer a mix of open water and emergent vegeta-
tion (Neal 1977, Todd 1981). During the
1994-1995 trapping season, over 2,000,000
muskrats were harvested in the U.S. (Table 1). Due
to their high reproductive and mortality rates
(annual mortality rates near 90% in unharvested
populations due to diseases, starvation, or adverse
weather; Schmitke 1971) and high immigration
rates (Simpson and Boutin 1989), most trapping
mortality on muskrats replaces normal forms of
mortality so that few muskrat populations are con-
trolled by fur trappers (Neal 1977, Todd 1981, Clark
1987). However, high harvest rates have sup-
pressed some local muskrat populations (Boutin
and Birkenholz 1987).

Thus hunting or trapping may keep some
wildlife populations (e.g., deer, cougars) below the
ECC, but not others (e.g., raccoons, coyotes, urban
Canada geese, beavers, muskrats). Another way
hunting and trapping may be reducing wildlife
damage is by causing animals to alter their behav-
ior.
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Do bunting and trapping reduce wildlife
damage by changing animal bebavior?

All forms of nonconsumptive outdoor recreation
(e.g., hiking, camping, boating, photography) can
adversely impact wildlife (Boyle and Samson 1985,
White et al. 1999). Most of these recreational activ-
ities also cause the animals to lose their fear of
humans. For instance, some bears have lost their
fear of humans through frequent, innocuous con-
tacts with people; this has produced serious and
sometimes fatal consequences for bears and
humans (McCullough 1982, Albert and Bowyer
1991). Coyote attacks on humans have become
more common in recent decades as urban coyotes
have lost their fear of humans (Baker and Timm
1998). Cougar attacks on people also have
increased (Mansfield and Charlton 1998). As
McCullough (1982: 31-32) so eloquently stated, “It
seems that earlier grotesque beliefs that predators
were evil and had to be eradicated to make the
world safe for lambs were overthrown at the cost of
creating a new and beguiling myth of the benevo-
lence of nature. With each new report of a human
injured or killed by a bear we question where man-
agement went wrong. We failed to recall that most
problems with bears in parks stem not from human
malevolence but from too much benevolence. As
with most conflicts between powerful adversaries,
it is dangerous to appear weak”

Hunting and trapping are 2 of the few human
activities that reinforce an animal’s fear of humans.
When hunted, black-tailed prairie dogs (Cynomys
ludovicianus) spent more time in alert posture,
less time foraging, and could no longer be closely
approached by humans (Vosburgh and Irby 1998).
In response to hunting and trapping, animals tend
to avoid areas where they might come into contact
with humans. For instance, wolves and black bears
avoid areas with roads, especially those frequented
by humans, because such roads increase their vul-
nerability to hunting and trapping (Mech et al.
1988, Brody and Pelton 1989, Thurber et al. 1994).

When exposed to intensive hunting pressure,
deer may become more wary, shift their home
ranges, become more nocturnal, and spend more
time in dense cover or other areas where they are
safe from hunters (Sparrowe and Springer 1970,
Pilcher and Wampler 1982, Swenson 1982, Kufeld et
al. 1988, Root et al. 1988). Such behavioral changes
reduce vulnerability of deer to hunting (Swenson
1982) and should reduce extent of deer damage to
crops because the deer would be less willing to
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venture out into an open field or areas frequented
by humans. In Gettysburg National Military Park,
deer often ventured far (>200 m) into agricultural
fields to forage before deer hunting was permitted
(Vecellio et al. 1994); in areas where deer are hunt-
ed, deer damage usually occurs only along a field’s
edge, close to cover (Conover 1989). Deer normal-
ly shift their home ranges closer to fields when they
contain palatable plants (VerCauteren and Hygn-
strom 1998), and for this reason number of deer for-
aging in an agricultural field can increase rapidly. In
contrast, deer shift their home ranges away from
open areas and into dense cover during the hunting
season (VerCauteren and Hygnstrom 1998). Hence,
hunting can prevent the local buildup of deer
around vulnerable fields. Adkins and Irby (1994,
1997) presented data from Montana indicating that
most complaints (63%) about wildlife damage came
from areas where hunter access was limited. They
suggested that these unhunted lands acted as local
refuges and that cooperation of all landowners in
areas with game-damage problems was necessary
to alleviate the problem. Bhat et al. (1993) made
the same argument about the need for area-wide
trapping of beavers. Likewise, most crop damage
caused by waterfowl occurs when the birds are
concentrated. This is particularly a problem in
fields around federal wildlife refuges where water-
fowl may congregate in the hundreds of thousands
in the fall. In such cases, hunting can be used to dis-
perse depredating birds (Rusch et al. 1985).

A common nonlethal technique to reduce
wildlife damage is using human effigies (scare-
crows) and devices that produce a loud bang (e.g.,
firecrackers, propane exploders, cracker shells).
The main limitation with nonlethal techniques is
that animals quickly learn that they are harmless
and habituate to them (Conover 1981). One way to
delay this habituation to human effigies and can-
nons is to occasionally shoot an animal so that oth-
ers’ fear of humans and loud noises is reinforced.
Hence, hunting should increase effectiveness of
these nonlethal techniques.

Most of the effect of hunting on animal behavior
results because animals learn to associate humans
with the loud noise produced by a firearm and its
lethal consequences. In contrast, humans are rarely
present when a trap is sprung, making it more dif-
ficult for an animal to associate the negative conse-
quences of trapping with humans. Thus, trapping
may not cause the same fear of humans that hunt-
ing does, but it may enhance an animal’s general

wariness and decrease its willingness to venture far
from what it considers secure cover.

Do bunting and trapping increase
landowner tolerance of wildlife damage?

Wildlife damage is a serious problem for
landowners, especially those who manage their
property for timber or agricultural production
(Conover et al. 1995, Conover 1998). Most farmers
suffer a loss of productivity due to wildlife damage.
In a national survey, 80% of farmers responding
reported suffering wildlife damage in the prior year
and 54% reported that their yearly losses from
wildlife exceeded $500 (Conover 1998). These
losses occurred despite a mean annual expenditure
of over 40 hours and $1,000 by each farmer trying
to solve or prevent wildlife damage. Usually, the
only lethal option available to farmers who experi-
ence wildlife damage is to increase hunting or trap-
ping on their farms. They also may be issued spe-
cial depredation permits that allow them or their
agents to shoot or trap wildlife outside the normal
season. Most farmers believe that these techniques
are helpful (Mclvor and Conover 1994). Hence, the
elimination of hunting and trapping would deprive
them of one of the few techniques they can legally
use and in which they have confidence.

Much (45%) of the land base in the United States
is controlled by agricultural producers, who make
the decisions about how wildlife habitat will be
managed on their property (Conover 1994).
Hence, their perceptions about wildlife are impor-
tant. Unfortunately, 53% of U.S. agricultural pro-
ducers reported that the wildlife damage they were
experiencing exceeded their tolerance. This, in
turn, can reduce a farmer’s willingness to manage
property for wildlife. In a national survey, 38% of
farmers reported that they would oppose the cre-
ation of a wildlife sanctuary near their farm due to
their concerns about wildlife damage and 24% stat-
ed that wildlife damage had reduced their willing-
ness to provide habitat for wildlife on their proper-
ty (Conover 1998).

Landowners’ perceptions of wildlife are based on
the relative importance of benefits and liabilities
they derive from it. Though wildlife can be detri-
mental to a farm’s profitability, it also provides ben-
efits to landowners, and thus most agricultural pro-
ducers are much more tolerant of wildlife damage.
Many of these benefits are derived from the oppor-
tunity to hunt or trap on their property. Most agri-
cultural producers (77%) in the U.S. either hunt or
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allow their friends and relatives to hunt on their
property (Conover 1998). Farmers who hunt deer
were more likely than nonhunting farmers to
improve wildlife habitat, to favor an increase in the
local deer population, and to be tolerant of deer
damage (Tanner and Dimmick 1983).

Hunting and trapping also provide economic
incentives to landowners and thereby increase
landowners’ tolerance of wildlife damage. Five per-
cent of agricultural producers in the U.S. make
money by charging hunters a fee (Conover 1998),
and in some areas this source of income can exceed
the amount derived from livestock or timber pro-
duction (Burger and Teer 1981). This provides a
strong incentive for rural landowners to maintain
habitat for wildlife (Williams and Lathbury 1996).
In Wisconsin, 24,000 ha of private land are licensed
by the state as fur farms and managed to provide
habitat for furbearers (Payne 1980). Agricultural
producers who profit economically from the pres-
ence of wildlife are likely to be more tolerant of
wildlife damage. Actually, many rural landowners
benefit economically from wildlife, but that benefit
is indirect. In some parts of the U.S., rural land with
abundant game sells for more than land without it
(Bolle and Taber 1962, Applegate 1981). Real estate
agents realize this, and many real estate advertise-
ments mention that game species occur on the
property.

Although hunting and trapping help to reduce
wildlife damage, they are not sufficient to end it.
Some wildlife damage is caused by species that are
not hunted or trapped, such as red-winged black-
birds (Agelaius phoeniceus) and starlings (Stur-
nus vulgaris). Some wildlife damage occurs in
areas where hunting or trapping is prohibited or
cannot be conducted safely, such as within cities,
or in areas where there are insufficient hunters
and trappers to keep wildlife populations in
check. Some wildlife damage is caused by indi-
vidual “problem animals.” An example would be a
cougar that has developed a taste for mutton, an
alligator (Alligator mississippiensis) at a popular
swimming hole, or a moose (Alces alces) in down-
town Anchorage. The specific problems caused by
these individual animals may not cease until they
are killed or relocated. Often, removal of specific
problem animals is best achieved by the use of
trained wildlife professionals, such as those
employed by the United States Department of
Agriculture’s Wildlife Services, rather than hunters
or fur trappers.
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Summary

It often is in the best interest of society to main-
tain a wildlife population below the level of the
environmental carrying capacity. Reasons may
include the desire to 1) reduce the frequency of
massive die-offs in that species, 2) produce the
maximum sustained yield of animals for harvest, 3)
maximize environmental benefits for other species,
4) reduce spread of disease or parasites, and 5)
reduce wildlife damage to acceptable levels. In
most cases, using hunters and trappers is the only
cost-effective and efficacious method available to
reduce wildlife populations over large areas. Hunt-
ing and trapping reduce wildlife damage by many
different mechanisms, including 1) reducing a
wildlife populaﬁon below the environmental carry-
ing capacity, 2) removing individuals from a popu-
lation earlier in the year than would normally hap-
pen through natural causes of mortality, and 3)
changing the behavior of animals so that they are
less likely to cause damage. Hunting and trapping
also can increase landowner tolerance of wildlife
and wildlife damage. If hunting or trapping were to
end, some wildlife populations would increase, ani-
mals would become more habituated to humans,
wildlife damage would increase, landowner toler-
ance for wildlife would decrease, and some rural
property values would fall. Because of these
events, wildlife habitat would be lost because
landowners would simultaneously lose a major
incentive to maintain wildlife habitat and be
confronted with greater levels of wildlife damage.
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