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COMPUTING
A WAY
TO CONTROL
COYOTES

The coyote, if you take one side of the argument, is a
crafty hunter of squirrels, chipmunks and rabbits, who is
mercilessly hunted down by aerial gunners who shoot
mindlessly, whether or not the animal in question has
bothered sheep in the area.

On the other hand, you have a sizeable portion of
western sheepmen who claim the price of mutton and
lamb has climbed dramatically in the past 10 years be-
cause coyotes, unchecked by poisons available in the
past, are tearing up every flock in sight.

On the one hand, back -to- the -land poets damn sheep -
men and government trappers for silencing the "musician
of the night," and on the other the sheepmen say they'll
only raise more sheep once government bureaucrats
(read those from the Environmental Protection Agency
and the Council on Environmental Quality), are, them-
selves, endangered.

Recently the Economic Research Service of the U.S.
Dept. of Agriculture, scientists from the University of
Arizona College of Agriculture, and a number of wildlife
management agencies have been trying to find out:

A) Just why the number of sheep produced has de-
clined so much from a high in 1942.

B) What of the various predator control methods work
the most effectively and most efficiently from a cost
standpoint.

C) What is the general public's attitude towards coyotes
and what methods of control will the public find most ac-
ceptable.

D) What is the magnitude of the problem and what do
stockmen blame it on?

All of this has culminated in a computer program that
will permit somebody, such as a large rancher or a na-
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tional forest supervisor to plug into the program at the
University of Arizona and play with a number of possible
solutions for controlling coyotes in his area, before pro-
posing various solutions to the public. In other words, he's
less likely to get shot out of the saddle by general outcry
at his first public hearing, if he can come up with a sound
predator management program that won't enrage area
residents.

In 1974, by the estimates of stockmen and game man-
agement agencies such as the U.S. Fish and Wildlife
Service, 728,000 lambs and 229,000 sheep were lost to
predators, most -by far -to coyotes. This represents 8
per cent of all lambs and 2 per cent of all adult sheep in
the western U.S.

There were 12.5 million sheep in January of 1975,
down from 56.2 million nationally in 1942, and 60 per cent
below the 1960 figure of 28.8 million. Most of the decline
came in the 17 western states.

Just as sheep numbers have dropped, so have the
number of persons engaged in raising sheep. From 1964

labor for forcing them out of business. In Wyoming in

particular, former sheepmen blamed the coyote for shut-
ting down their operations.

Many of them blamed federal bans on various poisons,
such as the 1080 bait and the M -44 cyanide gun, for a
dramatic jump in the local coyote population. They liked
neither the bureaucrats who enforce such regulations nor
the environmentalists whom they feel were responsible
for having the regulations promulgated in the first place.
Some of their comments are instructive.

Said one, "Farmers can't use cyanide guns anymore
and they can't hunt coyotes from airplanes. The
ecologists are afraid the coyote will become extinct so
they are becoming such a problem."

Another: "There should be a bounty on environmen-
talists to get rid of coyotes and predators."

And, "We lost over 100 lambs to coyotes from March to
June. Unless some way is found to rid ourselves of
coyotes, we will go out of sheep business at the end of
1975 lambing season. Laws initiated by ecology idiots
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"COYOTE GETTER" is the common name for the M -44 cyanide gun that ejects poison into the animals mouth. It is a
highly effective means of control, according to research, and the general public views its use as humane.

to 1974, sheep producers in the western region dropped
by 34,000 or 40 per cent. Although the bulk of the drop
occurred among small raisers, the decrease in stock was
most dramatic among those who had herds of more than
2,500 animals.

The great bulk of active sheep growers reported they
lost between 1 and 20 per cent of their flock to predators
in 1974.

In a study of those who had quit sheep ranching in
Colorado, Texas, Utah and Wyoming, most blamed pre-
dators, low prices for lamb and wool, and a shortage of
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prevent effective methods of destroying coyotes."
Finally: "Have seen more coyotes in the last two

months than in the last 15 years."
Researchers have found that by far the greatest

economic benefit can be derived from the reinstitution of
1080 poison bait. That is to say, if you were to spend $1
million more on a given control measure above the 1974
level (when virtually no 1080 was in use thanks to the
federal ban) you would get the greatest net in dead
coyotes.

The problem with 1080, of course, is its insidious ten-





dency to find its way down the food chain from the target
animal, the coyote, to the scavenger who feeds on the
carcass of the coyote, to the scavenger that feeds on the
scavenger. For this reason the people in ERS have found
that the public and various wildlife managers oppose
1080 as environmentally unacceptable.

In 1974, the following predator control measures ob-
tained the following results:

Trapping -$3.3 million- 37,000 coyotes
Aerial gunning -$1.4 million- 20,000 coyotes
Ground gunning -$1.1 million- 14,000 coyotes
All other methods (denning, snaring, toxicants, use of

M -44)- 17,000 coyotes.
Obviously the trapping of coyotes is not a cost effective

method, and the aerial gunning method is.
What the Economic Research Service attempted to

discover was what sort of increased expenditures for cer-
tain control methods would result in an increase both in
the level of coyote control and the level of environmental
quality. If the expenditure decreases cost to the consu-
mer and enhances environmental quality at the same
time, then the increase is justified and preferable to the
current policy.

Here, the land manager is faced with a trade -off
between economic and environmental criteria, but these
decision -makers are left to weigh the relative import of
those criteria in his or her particular situation.

In their study the scientists measured the impact of
certain control measures and expenditures on producers
based on the difference between the producers' 1974
gross returns and the returns they would have experi-
enced if an alternate policy had been adopted for 1974.

First, however, they had to establish the criteria for
what measures were most potent economically and which
were most acceptable to the public at large.

To establish this, a nationally representative tele-
phone sampling of opinion was taken, a sampling that
showed tremendous disparity among Americans in their
knowledge of and value of certain wild animals, in
their knowledge of the predator control issue, and in their
willingness to accept certain predator control measures.

Public attitudes were deemed essential in establishing
a viable predator control policy analysis and informations
system.

One of the principal findings was that nearly a third of
the population sampled knew nothing of rancher -
environmentalist controversy. And of the two thirds that
did know of it, the primary concern was for the humane-
ness of the method of control and the possible impact of
the control on non -target animals. This was deemed
much more important than the cost effectiveness of the
method employed.

If those results sound like returns from the Wonderful
World of Disney, they aren't. The coyote in the kingdom of
beasts wasn't popular either.

Among a great many animals listed to choose from,
respondents just didn't find the coyote as charming as
other beasts, and among most, the jesitive singer of the
night came out last.

The findings also included:
1) Non consumptive use of wildlife -such as viewing

animals, thankfullness that they exist, and the ecological
niche they fill -was judged more important than such
consumptive uses as hunting, and trapping for food and
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fur. This result was obtained partly because hunters and
those who valued various types of consumption also gave
high priority to non -consumptive uses, though the reverse
was seldom the case. In all, 45 per cent disapproved of
hunting.

2) Those who opposed consumptive use of wildlife also
tended to dislike predator control methods in general and
liked coyotes more than those who valued consumption.

3) Although only 23 per cent opposed killing an animal
who killed a sheep, only 43 per cent of those who ap-
proved killing that particular animal also approved killing
other animals of the same species to prevent future pre-
dation.

4) Trapping and the use of slow poisons were deemed
the least humane, partly because they cause suffering,
partly because they are not specific killers, while quick
killing poisons and killing with a rifle were seen as causing
actually less suffering than that which animals endure in
zoos or when slaughtered at packing plants.

5) Less than 60 per cent of those questioned knew
much about the habits of the coyote, but 92 per cent did
say that coyotes sometimes kill sheep.

6) Those who knew most about the coyote generally
cared little about the rancher /environmentalist contro-
versy, were more concerned about the cost effectiveness
of the methods employed, had less formal education,
were older, and liked coyotes less and sheep more than
other respondents.

7) Regionally, those along the Pacific Coast and in the
Middle Atlantic States showed the greatest concern for
coyotes, possibly because these regions are more ur-
banized than the West and South -central states. Rural
residents were usually less concerned about killing
coyotes than their city cousins.

The rationale for this sort of attitude sampling? "Cer-
tainly policy decisions should not be based solely on pub-
lic attitudes, but these attitudes can provide a valuable
addition to technical and economic information and pres-
sures of special interest groups that presently dominate
policy decisions," the researchers explain.

The survey provided quantitative measures of the
social aspects of values such as "control methods" or
"specificity" that can be broken down into effects on
domestic animals, on non -killing coyotes, and on other
wildlife.

The information on general attitudes of various audi-
ences toward control issues is then translated into
attitudes concerning specific policy alternatives. The im-
pacts of alternative policies on measurable (usually phys-
ical) aspects of the environment are determined and the
measurable environmental parameters are linked to the
social values expressed by the public.

One begins by identifying the measurable aspects of
the physical environment (such as cost effectiveness)
and the social environment (perceived humaneness as
defined by the population sample) and then goes about
the business of measurement of each so that each aspect
has a measurable value assigned to it. Thus, a hitherto
unquantified social value, such as humaneness carries a
numerical weight that can be compared to numerical
weights assigned to other values.

Then the effect of a control method on non -killing
coyotes may be balanced by the value that the public puts
on non -killing coyotes.



"DENNING" means killing the coyote cubs in their den. It takes a great deal of time and is not considered cost effective.

The mix of control methods can be varied and the pub-
lic views on a particular mix can be ascertained.

When the various mixes and levels of expenditures
were examined, the net economic impact was found to be
the sum of the producer and consumer impacts (positive
in each case) minus any increasing predator control costs
or plus any savings in costs compared to the 1974 expen-
diture level.

Method acceptability for the purpose of the re-
searchers was determined by taking into account cost
effectiveness (not deemed very important in the attitude
survey), specificity of method as judged by the public,
from actual occurrences and the judgement of wildlife
managers, and humaneness as judged by the public.

Taking these factors into account the most accept-
able methods ranked as follows: M -44 cyanide gun (fast
acting poison), ground shooting, aerial gunning, denning
(killing the young in the den), trapping, snaring, and slow
acting poisons (toxicants, such as 1080 bait).

Trying to come up with the methods that would have
the greatest net economic benefit, do the least environ-
mental harm, and the greatest environmental benefit, the
scientists examined what would happen if:

A) You just pour money into predator control using
the same proportion of expenditures as in 1974.

B) Spending an additional $1 million on any one con-
trol measure, while holding the others to the 1974 levels.

C) Varying both the level of expenditures for control
and the mix of control methods.

The result of computer analysis showed that if you
just add money to the $7 million spent in 1974 for predator
control, with the bulk of it going to trapping, to aerial gun-
ning and to ground gunning in that order, net economic
benefits peak at $9 million based on expenditure of $20
million.

Such bulk spending would show only the slightest
environmental benefit, and that is based principally on the
public's lack of sympathy for the coyote. Spending $20
million would reduce the coyote population from its cur-
rent 70 percent of natural maximum to 50 percent and
reduce lamb losses from the 1974 level of 8.5 percent to
about 4 percent.

Beyond the $20 million mark, bulk spending results in
a drop in both net economic benefit and environmental
quality.

Taking the second alternative and selectively spend-

17



\`;\"Y`.,
`

DEAD LAMBS (above) and dead calves, pulled down and eaten by coyotes, greet stockmen throughout the West. It's not only a sad
sight, it's an expensive one for the rancher and the consumer.
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ing an additional $1 million on each control method while
holding the others constant, the net economic benefits
rose most dramatically when the money was added to
toxicants -the slow acting poisons like 1080. The en-
vironmental quality, however, suffered the least from put-
ting the money into the M -44 cyanide gun and the most
from putting into 1080.

Where each measure was varied from no expendi-
ture to an outlay of $8 million in incremental steps of $2
million, a number of combinations appeared that pre-
sented both greater net economic benefits and greater
environmental quality than the 1974 mix. This is due in
part to the lack of specificity and humaneness attached to
trapping and its relatively low cost effectiveness.

The researchers conclude, "lt is clear from both the
marginal analysis of adding $1 million to each control
method and the comprehensive analysis of 625 control
mix alternatives that toxicants, M -44, and aerial gunning
are (in that order) the best methods of control from an
economic point of view.
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"If chemical methods of control are to remain legally
restricted, then the next best alternative is aerial control.
M -44 and aerial methods are also superior to other
methods from an environmental point of view. Therefore,
an economically and environmentally balanced strategy
would be to increase the proportion of aerial and M -44
total expenditures and /or increase the absolute levels
of expenditure for aerial and M -44 control. The above
results assume that the risk of M -44 to humans is very
low. If M -44 is proven to be unsafe to humans, then only
aerial gunning is both an economically and environmen-
tally reasonable means of control."

Information for this article was provided by the fol-
lowing people: C. Kerry Gee, Darwin B. Nielsen, Delwin
H. Stevens, and Richard S. Magleby of the Economic
Research Service. Further data was supplied by Louise
M. Arthur and Russell L. Gum of the College of Agricul-
ture, University of Arizona, and by Edwin H. Carpenter
and William W. Shaw, also of the College of Agriculture,
University of Arizona.




