
3M *    £4733 f 'o?f-(f^ 

Predation by Coyotes and Other Animals 
David S. deCalesta 

Extension wildlife specialist, Oregon State University 

D 

Control of predation caused by coyotes and other 
predators on livestock, and effects of predation on 
wildlife are controversial topics. Livestock producers, 
sportsmen, and environmentalists often have conflict- 
ing views concerning both importance and methods of 
control of predators. Most of us hear or read a variety 
of opinions, but have little factual information about 
predators or predator control. 

To overcome the lack of constructive communica- 
tion among groups holding opposing views on predator 
control, and to increase our understanding of this 
topic, it is necessary to identify central issues of the 
controversy, to review the views of opposing groups, 
and to look at the facts about the biology of predators 
and predator control. Then we can identify common 
grounds for resolving the conflict and, as informed 
citizens, can demand and support responsible de- 
cisions concerning predator control. 

The Issues 
• Is control of predators necessary? 
• Do   current   techniques   effectively   reduce   losses 

caused by predators? 
• Does predator control pose a serious threat to non- 

target animals? 
• Are costs of control measures significantly less than 

values of livestock lost? 

The Views 
These are typical and often-expressed views of 

three different groups. The issues and viewpoints may 
be evaluated after reviewing the facts of predator 
biology and current predator control practices in 
Oregon. 

The environmentalists 
• Do not want to see livestock growers forced out of 

business. 
• May support restricted use of controls by profes- 

sionals where damage to livestock has occurred. 
• Are concerned about humaneness and possible 

abuses of control techniques. 
• Fear that control techniques may threaten many 

non-target animals, possibly including rare or en- 
dangered species. 

• Prefer non-lethal control methods such as repellants 
or chemosterilants to lethal control methods. 

• Would like to have positive values of predators dis- 
cussed rather than simply label all predators as 
killers of livestock. 
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• Believe that large predators kill mostly the weak, 
sick, or old and thus, by killing undesirables, perform 
a valuable service to game animal populations, help- 
ing  keep them  in balance with their habitat. 

The livestock growers 
; Don't want all predators killed—only those killing 

livestock or posing a threat by being in the surround- 
ing countryside. They are interested in live sheep 
and calves rather than dead coyotes. 

• Believe that without existing control they would ex- 
perience large economic losses and many stockmen 
would be forced out of business. 

• Believe that current control techniques need to be 
supplemented with more effective controls, and feel 
that the use of strychnine and 1080, banned by Presi- 
dential Executive Order in 1972, would improve con- 
trol of coyotes and other predators and lead to re- 
duction in losses of livestock to predators. 

• Believe that predators take the prime animals rather 
than the sick, weak, or old. 

Sportsmen 
• Until recently were little concerned with predators 

except that they enjoyed hunting them with predator 
calls and  running them with dogs. 

• Now, however, express concern that one of the 
reasons for low numbers of mule deer in eastern 
Oregon may be excessive predation on fawns by 
coyotes. 

The Facts 
Biology of predation 

In Oregon animals preying on livestock, poultry, 
and deer are the coyote, domestic dog, black bear, 
mountain lion, bobcat, fox, eagle, and raven. Whether 
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or not a specific predator species causes unacceptable 
losses of livestock depends largely on the density of 
the predator, vulnerability of the livestock, and preda- 
tor-prey interactions. 

Coyotes are distributed throughout Oregon and are 
the most abundant large predator. They eat mostly rab- 
bits and rodents, but livestock may constitute a sig- 
nificant part of the diet. Analysis of more than 8,000 
stomach contents from coyotes from 17 western states 
shows that approximately 15 percent contained live- 
stock and poultry remains. It is impossible, however, 
to determine how much of the livestock and poultry 
was eaten as carrion and how much was eaten as an 
actual kill. Coyotes account for more than half of 
the livestock losses to predators in Oregon and in the 
other western states. 

Domestic dogs often roam in packs—inflicting 
serious losses on sheep flocks and deer near urban 
areas. 

Bears and mountain lions are relatively scarce. 
Although they occasionally prey on lambs, sheep, and 
calves, their overall impact on livestock is small. 

Foxes are one of the most numerous of the preda- 
tors discussed, but they only rarely take a lamb or 
fawn; thus their impact on these prey species Is 
minimal. 

Bobcats are less numerous than foxes or coyotes 
and eat mostly rabbits, rodents, and ground-nesting 
birds. They may take an occasional fawn or lamb, but 
their impact on livestock is small. 

Eagles and ravens are common in some localities 
and rare in others. Their foods are primarily small 
rodents, rabbits, and carrion. Newborn fawns and 
lambs may be killed by these birds, but the overall 
impact on livestock by eagles and ravens is small. 

Predator control has centered on coyotes as the 
predator responsible for the greatest economic losses 
to the livestock industry. However, individual predators 
including bears, mountain lions, bobcats, foxes, eagles, 
and ravens habitually may feed on livestock and 
poultry. A substantial number of cases have been re- 
ported where an individual predator has been known 
to kill many more animals than it was capable of eat- 
ing in a single feeding. 

Predator-prey interactions 
Predators usually take the most accessible prey. 

Their food habits shift seasonally as prey species be- 
come more or less available or vulnerable. In spring, 
when predators bear their young, the demand for food 

increases. There is also more prey available: calves, 
lambs, fawns, rabbits, and rodents. If livestock is ac- 
cessible and relatively unprotected, predators may 
inflict heavy losses. The vulnerability of lambs, calves, 
and fawns decreases in summer because they are 
larger and more difficult to kill. Now the natural prey 
species—rodents, rabbits, and ground-dwelling birds 
are more abundant and probably will be the preferred 
prey. By late fall and during winter, many of these 
small mammals hibernate and population densities of 
others decline. As winter approaches there may be 
increased predation on livestock, poultry, and deer. 

The biology of predator relationships with prey 
species is not completely understood. However, it Is 
generally recognized that predators such as the coyote 
do not limit numbers of rodents or rabbits, but rather 
kill some of the surplus animals. Comparing the high 
densities of small mammals (often more than 100 per 
acre) to the density of coyotes (usually less than one 
per square mile) indicates that a coyote eating two 
to six mammals per day would have little impact on 
prey populations. Smaller prey species seem to be 
regulated more by amount of food available and social 
tolerance. As small mammals become numerous they 
fight, squabble, and may produce less young. When 
numbers are high, predators may take more for food 
and "help" return the population to a lower density. 

Biologists have found that predators such as the 
wolf, bear, and mountain lion do not control the num- 
bers of the larger prey such as deer, elk, and antelope, 
but rather take more of these animals when prey num- 
bers are high. However, studies have shown that in 
areas where coyotes and bobcats were virtually ex- 
terminated, survival of deer and antelope fawns in- 
creased greatly. The control practices needed to get 
the required massive reduction in number of preda- 
tors are neither possible nor economically sound for 
wildlife management on a large-scale basis. Also, it is 
likely that other mortality factors, such as starvation or 
disease, will compensate for those losses normally due 
to predation, resulting in roughly the same number of 
fawns being killed by, say, disease or starvation as 
would have been killed by predators. 

Recreational value of predators 
Many outdoor enthusiasts are thrilled to see or hear 

predatory animals, or see signs, such as tracks, of 
them. The monetary value of these experiences can- 
not be calculated as easily as the losses of livestock 
to predators, but conservationists generate large 
amounts of money and public support for efforts to 
protect wild animals, including predators, known or 
thought to be endangered by man's activities. 

Control policy in Oregon 
Policy regarding predator control in Oregon is 

determined by the U.S. Fish and Wildlife Service and 
reviewed by the Oregon Department of Agriculture, 
the Oregon Department of Fish and Wildlife, and the 
Oregon State Extension Service. The Oregon Depart- 
ment of Fish and Wildlife is responsible for managing 
resident wildlife in Oregon and defines the status of 
wildlife, which in turn determines the degree of pro- 
tection given to wildlife, including predators. Coyotes, 
foxes, and bobcats are declared predators and may be 
trapped or shot anytime by any person. Additionally, 
licensed government trappers may destroy coyotes 
with the poison sodium cyanide in the M-44 device. 



Bears and mountain lions are classified as game 
animals, and there is a hunting season for them. How- 
ever, if these animals are damaging or about to dam- 
age livestock, they may be destroyed without permit. 

Eagles and ravens are classified as protected birds. 
They may be killed only If a special permit is issued 
from the U.S. Fish and Wildlife Service (rarely, if ever 
done) to a federal agent for the purpose of controlling 
damage to livestock. 

The U.S. Fish and Wildlife Service, the Oregon 
Department of Agriculture, Oregon Department of Fish 
and Wildlife, and the Oregon State Extension Service 
have formed a cooperative agreement regarding con- 
duct and supervision of a program for the control of 
predatory animals in Oregon. Under the current pro- 
gram livestock growers may obtain the services of a 
trapper when they suffer losses of livestock to preda- 
tors. 

Funds for the operation of the predator control 
program are supplied by the federal government, Ore- 
gon Department of Fish and Wildlife, Oregon De- 
partment of Agriculture, and the counties where the 
predator control is conducted. Actual control of 
predators is conducted at the county level by federal 
trappers (district field agents) or by county trappers 
for four counties that conduct their own predator con- 
trol program. 

Control by Poisoning 
The only legal toxicant in use today is sodium 

cyanide in the M-44 device. Its use is restricted to 
licensed government trappers. The M-44 is a spring- 
loaded mechanism, which the coyote activates by 
pulling on a scented trigger, causing the toxicant to 
be blown into its mouth. Death is rapid, usually oc- 
curring within 20 seconds. The toxicant is not selec- 
tive. Selectivity for the target species depends on the 
placement of the device and the use of scents. Suc- 
cess depends on the experience and skill of the 
trapper. In a recent two-year study in Texas, approxi- 
mately 100 M-44 devices were placed along roads for 
100 days. Fifty-six coyotes were killed but no other 
animals were observed to have been killed. Current 
restrictions on the use of the M-44 device are de- 
signed to minimize contact with the device by non- 
target animals and to prevent Its indiscriminate place- 
ment. The device may be placed only in pastures 
where losses of domestic livestock to predators have 
been verified by the trapper. 

Control by Trapping 
Trapping, one of the oldest techniques, includes 

the steel leg-hold trap and the cable snare. The se- 
lectivity for target species is greatly influenced by the 
techniques used and the experience of the trapper. 
Impact on non-target animals Is partially offset by the 
fact that they may be released if not seriously injured. 
A study in Texas revealed that of animals caught in 
traps set for coyotes and bobcats, 42 percent were 
target species; 13 percent were raccoons, skunks, 
oppossums, and badgers; 17 percent were turkeys 
and birds of prey; and rabbits, rodents, peccaries, and 
small birds comprised the balance. Fifty-four percent 
of non-target animals caught were released. The re- 
mainder were destroyed because of the severity of 
their injuries. Trapper records for California Indicated 
that about 16 percent of the animals caught were non- 
target species and were released. Similar information 
soon will be available for Oregon. 

Control by Shooting 
Shooting is done primarily by aerial gunning with 

the use of a helicopter or fixed-wing aircraft. Shooting 
may be used to control troublesome individual preda- 
tors, but its primary use is as a general measure to 
control population numbers. To be effective, aerial 
gunning must be practiced in areas where the terrain 
is flat and open, such as that found in eastern Oregon. 
The success of this technique is greatly improved In 
winter, when coyotes are more visible against the 
snow. In the valleys and mountains of western Oregon, 
aerial gunning is not suitable because the variability 
of the terrain and the dense vegetation make spotting 
coyotes too difficult. A major advantage of aerial gun- 
ning is that there is virtually no hazard to non-target 
species, as the animals can be identified before they 
are shot. Aerial gunning usually results in instant 
death and little suffering is involved. 

Another shooting method is utilized by sportsmen 
who use predator calls to lure predators within shoot- 
ing distance. This method is highly selective for target 
species, but the number killed is small, since not many 
hunters can "call" coyotes successfully. 

Control Through Use of Dogs 
Dogs may be used effectively to locate and kill 

predators. Dogs used for coyote control usually catch 
and kill coyotes. Dogs used for bears, mountain lions, 
and bobcats generally bring predators to bay, where 
hunters shoot them. This technique is selective, but 
like predator calling, does not account for many 
predators killed. 

Management Practices for Control 
Most livestock operators practice whatever man- 

agement they can to reduce the vulnerability of their 
livestock to predation. However, in some areas this 
is difficult to accomplish. If the terrain is steep and 
heavily vegetated, coyote resistant fences are difficult 
to erect and maintain. In eastern Oregon, it is imprac- 
tical to herd sheep to small central pastures each 
evening because they are scattered over vast tracts 
of land. Experienced herders are scarce and labor 
costs for them are prohibitive, so many large flocks 
now are without protection formerly afforded by 
herders and their doo 



Other Potential Control Methods 

Averslve agents 

The feasibility of training coyotes to avoid live- 
stock by associating an unpleasant experience with 
an attack on livestock Is being investigated. One 
averslve agent, an extract of red pepper, is coated on 
sheep. Captive coyotes attacked sheep coated with the 
red pepper but stopped attacking after presumably 
tasting the pepper. Field trials with red pepper have 
been less spectacular—some flocks with sheep treated 
with the pepper have had reduced losses to predators, 
other treated flocks have had no reduction in the level 
of predation. 

Another averslve agent Is lithium chloride. Ham- 
burger or dog food is mixed with this chemical and 
then covered with sheepskin to form a ball. Captive 
coyotes eating these balls have vomited violently and 
subsequently would not touch sheep meat or attack 
sheep. However, field tests where treated sheepskin 
balls were scattered around sheep flocks have yielded 
inconclusive results. 

Chemosterilants 

Chemosterilants are drugs which when eaten by 
female coyotes make them temporarily sterile. These 
coyotes cannot have young and so the coyote popu- 
lation is prevented from increasing. The young 
normally replace coyotes dying from various sources, 
so the overall effect of successful chemosterilant treat- 
ment is to reduce total numbers of coyotes in an area. 
There are a number of problems that make chemo- 
sterilants unsatisfactory control devices at present: 
(1) it is difficult to get enough female coyotes to eat 
the chemosterilant to produce a large reduction in 
reproduction, (2) it is difficult to make sure that each 
female coyote gets enough of a chemosterilant for 
It to be effective, and (3) it is impossible to prevent 
other animals from eating the chemosterilant and be- 
coming sterile themselves. 

Effectiveness of Predator Control 

Evaluating the effect of predator control efforts on 
reducing livestock losses is difficult. Certainly at the 
local level predator control is effective when a rancher 
who has a loss contacts a trapper who removes the 
offending predator and the loss stops. However, evalu- 
ation of effectiveness of predator control for a 20-year 
period in western states indicates predator control 
may not be effective. Comparison of numbers of 
coyotes and livestock losses to predators reveals that 
as coyote numbers go down, so do livestock losses to 
predators. However, overall losses of sheep did not 
decline, indicating that reduced losses to predators 
did not result in reduced overall loss. 

The problem is that there is tremendous variation 
in losses to predators experienced by livestock grow- 
ers—some have high losses, some have no losses, 
and many have few losses. This variability can pro- 
duce conflicting evaluations of research results. For 
example, in a Montana study on a sheep ranch where 
no predator controls were used, losses were docu- 
mented for a year. Twenty-nine percent of the lambs 
and  8  percent of the adult sheep  were  killed  by 

predators. Predators accounted for 85 percent of all 
sheep deaths. Predators killed weak and sick sheep 
as well as prime sheep, but showed no preference for 
either sickly or healthy sheep. 

Average losses reported for sheep in Montana for 
all growers where predator control was presumably 
practiced were 16 percent lambs and 6 percent ewes 
killed by predators, with 60 percent of all sheep deaths 
attributed to predation. This result suggests that 
predator control reduces livestock losses to preda- 
tion. However, in a similar study in New Mexico the 
operation without predator control had 16 percent 
lambs and 0 percent ewes killed by predators, and 
46 percent of all sheep deaths were credited to preda- 
tion. Average sheep losses for the state with predator 
control were 14 percent of the lambs and 6 percent 
of the ewes killed by predators, and 74 percent of all 
losses attributed to predation. This result suggests that 
predator control does not reduce livestock losses to 
predation. For comparison, in Oregon with predator 
control, 8 percent of lambs and 3.3 percent of ewes 
were killed by predators. Predators accounted for 
57 percent of all sheep deaths. 

Today control efforts by government trappers gen- 
erally do not begin until livestock have been killed by 
predators. Predator control does not prevent initial 
losses so much as it prevents further losses. Some- 
times the trapper does not kill the predator until more 
livestock have been lost. However, once the predator 
responsible for the loss has been removed, the loss 
is stopped, and control  has been achieved. 

Preventive management designed to prevent initial 
loss, formerly conducted by the government trappers 
using poisoned baits over large areas of land (now 
illegal), has been shifted to the ranchers who must 
attempt to lessen the vulnerability of livestock to 
predation through management. Effectiveness of a 
control program of this nature, wherein control efforts 
begin after there has been loss of livestock, cannot 
be based on total reduction in sheep killed by preda- 
tors because it reduces only part of the loss—that 
which occurs after there has already been some loss. 

The proper question to ask in evaluating effective- 
ness of predator control is "How many livestock losses 
were prevented by control?" Unfortunately this in- 
formation is impossible to get. Total losses to preda- 
tors for the 15 western states recently has been esti- 
mated at 8 percent of all lambs and 3.4 percent of all 
ewes. This is the loss with predator control. That losses 
would have been higher without control seems likely, 
but one can only speculate how much higher losses 
might have been. 

Economics of Predator Control 
Ideally, one should compare costs of predator 

control in Oregon ($500,000 annually) with the value of 
the sheep saved by control. As discussed above, there 
is no way to know how many sheep were saved by 
predator control efforts. We do know that the market 
value of the sheep lost in Oregon to predation was 
1.5 million dollars or three times the amount spent for 
control, but we do not know how closely this represents 
the value of the sheep saved. Gross farm sales of 
sheep and wool in Oregon is slightly more than 10 mil- 
lion dollars annually. 


