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RODENT CONTROL

Introduction

During the period of early settlement in this conti

nent, early settlers did not fit well into the balance of

nature which existed here. Their first impression of the con

ditions gave them a one-sided picture of the actual conditions,

Every rodent which was destructive to the work of the early

settlers, or which had a bad reputation in the old world was

given a quick trial and condemned to extinction. Here again

in connection with wildlife we find that word "inexhaustible".

Sometimes the destroying of wildlife was the only

means of saving crops, and, finally, it was the food of the

early immigrants. In selecting so-called injurious birds and

animals for killing, they were, in fact, disturbing that bal

ance of nature so little recognized in those times and allow

ing the favoring of other genera which, over a period of time,

approached a number close to plague proportions. Such balance

of nature was best exemplified by the condition which existed

on this continent in pre-Columbian times. Tampering with this

balance is allowable within limits, and we will refer to this

point later In direct connection with grass-lands and forest-

lands. However, here we might mention the fact that the cut

ting of forested lands materially effected the vegetation of

the continent by providing a most remarkable store of annuals

and perennials, both domestic and introduced, which were of

high value for the raising of smaller rodents and insects.



The destroying of the owl, hawk, and skunk was

initiated "by the old, old superstitions that the owl, for

instance, was associated with graveyards, and demonology;

while the hawk was the symbol of cruel predatoriness, the

robber baron of the skies, whose perch upon his human lord

of keep and coat of mail was very fitting; likewise the

skunk was given a bad name because of the acts of his Euro

pean relative, the pole cat, whose particularly pungent

personality gave him few friends.

Trends in Public Opinion.

Laws for preservation of game animals and birds

were put into effect as early as 1629 in New Netherlands.

Although we will not go into the train of events which led

to definite conservation trends after 1850, or at least,

intelligent use of wildlife, it is very significant to note

that this new philosophy had its roots in a period when the

boundaries of our country had been largely fixed. Still,

vast areas of territory had not been exploited by man.

Early information of wildlife was concerned with

birdllfe principally, as contributed by explorers who were

soldiers of fortune and who found time to collect bits of

information. Such work started early in the sixteenth cent

ury. In the late 80's of the 1800's the fate of the buffalo

had so forcefully set an example to the public that rapid

classification of wildlife showed the profound interest that



the American public was taking in it. Just as a sidelight—

in June of 1902 the Egg Act was passed in Congress prohib

iting the exporting of the eggs of cranes, brant, ducks and

geese from Alaska. This law was passed because of the use

of the eggs in eastern establishments as an albumen source,

the use of which substance is Indispensable to the confect

ioner. Such a story carried with it an assumption that

someone was becoming, or was about to become a millionaire.

The whole thing was proven to be a hoax, but it carried with

it an appropriation of $5,000.

History of Rodent Control

The history of the control of rodents pretty well

starts with the establishment of the Biological Survey; be

cause of this it may be well to review a little of the history

of this bureau as it is now.

Previous to 1896, this bureau was known as the

Division of Economic Ornithology and Mammalogy. From 1896

to 1905 it was known as the Division of Biological Survey

through an act of April, 1896. During 1905 this division

was made a bureau with its title as the Bureau of Biological

Survey under the Department of Interior. Such designation

did not carry with it proper facilities for meeting the

problems of bird and animal control. It was soon found that

the control of rodents and predatory animals should be under

the United States Government, and, in recognizing this fact,



Congressional legislation during 1915 sanctioned the estab

lishment of such facilities for action in this field. The

act provided for experiments, demonstrations, and cooperation

for the control of wild animals injurious to agriculture,

horticulture, forestry, and wild game. Experiments to date

have been nearly entirely carried on by the government.

Importance of Rodents.

Nelson (3) states that the rodents of North America

and Middle America include 77 distinct genera, 44 of which

have representatives north of Mexico. These 44 different

genera include about 750 different forms that inhabit the

United States and Canada. Many of these are not directly

harmful to the forests.

In dealing with rodent control it may be well to

divide it into rodents and grassland and rodents and forests.

These are two great fields which are involved and in which

the problem varies with the areas involved. In doing this

it is well to realize that the management of the grazing

resources of our national forests is a major problem, espec

ially in the West and Southwest.

Grassland - Introduction and Problems

We are primarily concerned with the problem of

rodent control in regard to grassland because of the fact

that the presence or absence of rodents materially affects

the number of stock that can be run on these ranges. Some



authorities wonder if it is advisable to go on with the

present program. County agents and farmers are furthering

the extermination of all forms of rodent life to eliminate

them as a factor in crop loss. In cases we know that rodents,

under optimum conditions destroy up to eighty percent of the

range forage, the loss valued at approximately $150,000,000.

In addition to the loss of forage, what is the effect of the

number of rodents on the insect infestations? How do ro

dents affect the composition of the soil? Are their burrow

ing activities beneficial or destructive to the soil composi

tion? These are questions to which enough of the answer to

control the policy dealing with these so-called pests has not

been found.

Distribution of Rodents.

It has been found through experiments of the Biolo

gical Survey (1:523-42) that rodents vary inversely with the

density of the vegetation and the palatibility of it. Through

experiments carried on over various growths of grasses, it

was found that the rodent population centered around some

comparatively local area and spread from there in lessening

numbers. Into this distribution entered the type of forage,

the availability of the water, slope, altitude, soil, physio

graphy, climate, and the longitude of the place. Over a

local area this distribution may be limited by the type of

forage alone. For instance, it was found that rodents did

not live in greater numbers on the heaviest grass growths,



but they were very partial toward areas that were grazed.

It was also found that grazing of rodents and animals

tended to kill out the valuable species such as the Boute-

loua rothrockii (Crowfoot grama) and Aristida californica

(evergreen grass) that tend to become extinct when not

under protection from rodents and grazing. This tends to

increase the amount of lower grade grasses and changes the

climax species to a lower form of grassland. This goes to

show that even though grazing hurts the lower grasses it

does not hurt them so greatly as it does the more valuable

species.

Species Important.

The most important of the species of rodents which

narrow the margin of profit of the range user in the western

states are the prairie dogs, ground squirrels, pocket gophers

and jack rabbits (5-3).

The prairie dog is not the Least of the rodents

in value of the products that it destroys. In extensive

areas it is one of the factors which is of great importance

to the users of the stock ranges. Over extensive areas this

animal creates a very acute condition in the grazing prob

lem. Its sphere of activity is limited primarily to the

western part of the Great Plains referred to as the mixed

grass prairie. Of the two types of grasslands found, the

short grass and the long grass regions, the tall grass -

characterized by the western wheat grass, and the short

grass - characterized by the blue grass, are the most



important of those found grazed by the prairie dogs (2:1-4).

It was found in the experiments conducted in this publica

tion that with eighteen to twenty-five animals to the acre,

the area was very ruthlessly damaged to the point that in

some cases the area was very nearly denuded. In such situa

tions the colonies had to move to some other place where the

process was repeated. These animals seemed to like the best

forage types.

From results of this experiment it was determined,

on the basis of using only 50$ of the estimated rodent dam

age, if prevented, would support 37 additional head of cattle

per section if forage presented would form a continuous

ground cover (2:8-9). This experiment was carried on in the

southwest part of the Great Plains region.

The Southwest is also troubled greatly by the jack

rabbit. Forty-six percent of the forage that it destroys

consists of grasses. Thirty-six percent is made up of the

browse of mesquite. In nearly all cases there was no evi

dence of insect life being included in their diet, and in

those cases where it did exist in their stomachs it was

very probably eaten under accidental conditions. The life

history and the conditions under which the jack rabbit lives

are not thoroughly understood at the present time.

There is no knowledge that will tell us the rela

tionship between the jack and the grasslands in the past.

The most logical conclusion that we can draw is that the
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animal is of a migratory nature and lived where the forage

was satisfactory until conditions forced it to move to

another place to prolong its life cycle. When man entered

into the scales on the side of the animal, it was to affect

the balance of nature in a very material way. Many factors

now enter in, and in the control of the range they must be

taken into account in preserving the balance of nature.

The effect of rabbits has not been restricted to the grass

lands, but they have also been very destructive in tree

plantations (4:512).

It was found in an experiment in southern Arizona

(3:490-498) that there was a definite relationship between

the number of the rabbits to the density of the grasses and

the abundance of vegetative growth. In all cases the grazed

areas were preferred to the ungrazed. Whether this was for

protection or whether it was due to the qualities of the

forage is not known. This fact is borne out in the other

experiments carried on by other agencies. Such, also, is

the case with the rodents with which experiments of this

nature have been carried on.

Effect of Rodents.

It has been ascertained that some forms of rodents

take the place of earthworms in opening up the soil for aera

tion and drainage (6:359-363). Their action in plowing and

furrowing the surface layers is of great importance in help

ing the soil to become of value as a plant grower. Some



animals throw subsoil to +he surface, constantly mixing it

with the surface soil. Others enrich the subsoil by adding

deposits of food material to these subsoils. Their animal

deposits and their bodies add great amounts of enriching

material to the soil. It has been estimated that the bones

of rodents would be several feet deep if they were on the

surface of the earth since the Glacial Period. Likewise,

it has been found that some species of rodents subsist

largely on insects. The diet of mice in the Lake States

consists of from 50-80$ of the larch sawfly, while other

insects, such as: grasshoppers, beetles, various larvae,

and ants add to this total. In addition to and as a side

light it is significant that with the destroying of rodents

in the Mlddlewest has come the great plagues of grasshoppers.

Forest - Problems

Much of the loss from direct seeding can be di

rectly traced to the destruction of the seed by rodents.

This is particularly true of the storing of cones of the

Douglas fir in the Cascade and Coast Ranges, because of

two reasons, namely: the seed is placed in an unfavorable

seed bed, and in the situations in which the caches are

made the canopy is too heavy to allow a comparatively in

tolerant tree to survive (17). Throughout the Rocky

Mountains and the Pacific Coast the seeding of deforested

areas is impossible without the protection of the sites.
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Smaller seeded species have a better chance of seeding an

area because of the greater chance of escape from discovery.

Rodents show a greater preference for the larger seed.

However, the destruction of seeds is not the only

factor that enters into the problem, and to the rabbit,

mountain beaver, gopher, beaver, muskrat, mole and shrew, we

can blame the destruction of small seedlings, young trees,

and, in the case of the beaver, large sized trees. The me

thod of the various species is sometimes different, but the

end is the same.

Description of the Species and Effect on the Forests.

The squirrels and chipmunks are the two animals

associated with forests wherever they are. Their work is

done mostly during the day. Their caches are, in some

cases, large enough to stir the ambition of people them

selves. In the instincts of these animals there has devel

oped a program of life in which the storing of food for the

winter has become a part. This allows them to survive the

winter, and also to .ease their lives over the early days of

spring after their winter sleep has been terminated. How

ever, the changing of the environment of these same rodents

will, in all probability, change their program of life to

meet those conditions. Our friend, the red squirrel, does

damage to the Norway spruce (Picea abies, white spruce (Pi-

cea glauca), European larch (Larix europea), and the Scotch
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pine (Pinus sylvestris) by cutting the terminal and lateral

buds. White pine (Pinus strobus), Douglas fir (Pseudotsuga

taxifolia) are not damaged to any extent by red sauirrels

on plantations or other plots laid out (23). Such action

is probably caused by the changed feeding habits of the

squirrel. This condition has probably resulted from the

present logging practice and the elimination of the chest

nut in the forests of the East (19).

Mountain beaver, moles, chipmunks, squirrels,

ground squirrels and gophers hibernate for longer or short

er periods through the winter. No set time is followed as

it is governed by the altitude and the winter approaching.

It may be that during winters when previous fall food sup

ply has not been as abundant as usual, these same rodents

may have to rustle food during the winter. The common

pine squirrel is of interest in comparison with his closer

relatives. The activities of these sauirrels extend into

the worst weather. When other rodents are not in evidence

because of rain or fog, the pine squirrel is happily going

about its work. It was found that its food supply, consist

ing of cones, was buried in the cooler places or in swamps,

small bogs, or on the shady sides of depressions where the

preserving effect of water and low temperatures were uti

lized to the best advantage. The cones were found to stand

the water very well and the only difference in the seed it

self was the more bitter taste that it had when immersed

for months or up to three years. It is quite significant
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that these cones last so long and it is undoubtedly a large

factor in their (the squirrel's) survival during years of

slack seed crops.

Mice do their work mostly during the darker hours.

What their brethren miss during the daytime, these fellows

are very thorough in finishing themselves, unless there is

plenty for everybody and a little to spare. There are two

genera of mice commonly distinguished between - Microtus

and Peromyscus. The genera Microtus is more important in

wooded areas while Peromyscus is more a native of the fields

and grasslands. Species of Microtus and Peromyscus crop

succulent seedlings below one year of age. They are extreme

ly partial to freshly sprouted seed. Of late there has been

evidence of destruction of seed by shrews. No conclusive

data has been obtained, but it is known they will eat a lim

ited amount when it is placed before them. Originally the

shrew was known as an extremely voracious meat eater. On

an average it will eat twice its weight in aeat daily.

Moles need soft soil with moisture and humus.

Where moles do exist there are usually earthworms along

with other forms of food. Three fourths of the way from

the bottom of a slope is the area in which they are most

numerous. The reason for this is not definitely known. It

is believed that the chemical composition of the soil is

a factor, but little variation in this occurs between such

sites that they do occupy. Ground squirrels, pine mice and
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shrews come after the moles using their tunnels. The mole

is not an extremely sociable fellow, but it is a very poor

fighter and does run from other rodents including its own

kind. The period of activity is from early in the morning

to about noon, from this time to about four o'clock they

are inactive and then they work until evening. Usually

their tunnels will not go below 60 cm. below the surface

of the ground, while ordinarily the depth is from eight to

ten cm. below the surface. There are two breeding times

in the year, one in March and the other in May. Their appe

tites are extremely well developed. They have been known

to eat all kinds of insects, worms, and meat along with

seeds of corn, wheat, oats, squash, muskmelons, and in

some cases they have been knovm to eat the shoots and bulbs

of a limited number of plants. When they were subjected to

a strict diet of the vegetable matter though, they died

shortly (21).

Gophers are plant-eaters. They may have large

stores of food in deposits below the ground. Various types

of vegetation are included in its diet including seeds,

bulbs, grasses, roots, woody material, fruit, and different

root crops. The mound that the mole makes is round with the

hole in the center of the mound covered by dirt. In the

case of the gopher the mound is semi-circular with the hole

to one side of the pile of dirt which consists of coarse,

granular particles of dirt.
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Rabbits, principally snowshoe ( Lepus) and the

common brush rabbit (Sylvitagus), are very nearly in a

class by themselves. They bark trees and take out the very

tender tips of the seedlings. In some cases their activities

are so extensive that a young plantation of trees is very

nearly ruined. In the Wasatch Mountains rabbits are a large

factor in tree destruction. The snowshoe rabbit feeds on

a large variety of firs, Douglas fir, pines and spruces un

til the trees reach a height where the leaders are free from

further browsing by the rabbits. This is usually abpve ten

feet. Due to the war against their predators the rodents

are increasing rapidly, and a program to cut down their

numbers is necessary (18). Lately there has developed a

program of poisoning the trees to discourage rabbit brow

sing; however, this very seldom alleviates the danger. Rab

bits are easily poisoned and should be if they are in large

enough numbers to be a factor. The Forest Service has more

trouble with the snowshoe and common brush rabbit than the

jack rabbit (Lepus) in this country especially when their

effect upon trees is thought of.

Muskrats are not particularly a harmful rodent

here. Usually they are fostered for the summer and then

very much sought during the winter for furs. They are, in

some communities, a factor in erosion in that they are stream

and lake dwellers and where they interfere with the harvesting
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of crops or the breaking of dikes they are sometimes killed

off. They are easily trapped or poisoned. Carrots, apples,

or parsnips appeal strongly to their appetites. They are

closely related to the field mice, but they differ in that

they are better adapted to water travel. In some cases

their flesh is prized for human consumption.

Beaver are protected by law for the year in most

states because of the ease with which they are caught and

their scarcity. In some cases they may kill tracts of

timber by drowning or by cutting. The use of beaver and

muskrats to aid in preventing erosion and also to develop

streams for the preservation of fish is being advocated

and practiced in parts of the United States. Their dams

across streams overflow areas of land which are converted

into swamps that retard the passage of water for a time

after the rainfall has come. It may also Increase the

fertility of limited areas of land in the valleys.

Methods of Control.

Systematic poisoning is the best ne thod of con

trol and also the cheapest. Some of the poisons used are

as follows: strychnine is used the most because it is

cheaper, does not deteriorate rapidly, is easy to handle,

and is not injurious to wild fowl. A new process in the

preparation of this poison takes away the bitter taste

which has been the one fault that it has had in its use
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on rodents. It is used in mixtures according to formulas

in a liquid state or also as a powder as used in the case

of dusting clover leaves for gophers. When strychnine is

used as a liquid it is poured over the bait and allowed to

dry for a period of tv/elve to fourteen hours before distri

bution. When the liquid is applied to oats, for instance,

it forms a very thin coat over the kernel which dissolves

on entering the mouth of the rodent and gains access to

the blood stream. It may be used with dry, kernel, or

vegetable baits. Experiments made by the United States

Biological Survey in-cooperation with the United States

Forest Service show that strychnine baits are the most

effective in destroying seed-eating rodents (6).

Arsenic is not used extensively due to the fact

that it deteriorates very rapidly when exposed to the at

mosphere. The use of arsenic is dangerous to wildlife,

principally to birds.

Cyanide is dangerous to use and is dangerous to

other forms of wildlife. It also deteriorates when exposed.

Phosphorous as a poison is very effective, but its

action is not confined to any particular family. It is very

dangerous to use -\-.nd kills game birds. Its use in some

states is against the lav/ due to the danger from fire, (7).

Phosphorous poisoning early in the season has been proven

to be less efficient than strychnine poisoning later in the

season. This poison is scattered on the ground in runways
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for the animals and birds to step in. As the phosphorous

draws moisture, it turns in chemical composition and burns.

Necessarily the period of its active life would be short

which is another objection against its use.

Calcium cyanide used as a gas is one of the la

test and most promising methods of control. The main dis

advantage is that the initial cost is too great and the

cost of application exceeds the results in comparison with

other poisons. Calcium cyanide is used either as a gas or

in the form of a salt which turns to a gas when exposed to

moisture and air. This gas will penetrate the runways al

though its ability to penetrate dirt is not great. When

the passages are open, the heavy gas is very effective.

This method may be used with moles in some cases although

it is not entirely proven.

Lye has been used, but the results are doubtful

in that when the lye comes in contact with moisture it

tends to turn to a liquid and becomes absorbed in the soil.

In some cases it is recommended for use on moles and mice.

When the lye is placed on the ground an animal, passing

over it will have some of it adhere to its feet which

causes a burning action. As a result of the animal licking

the foot, the lye will enter the organs of the body and

kill it.

In a late issue of the Gazette-Times Mr. Bates

(8) states that the use of Disulphide of Carbon is very
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successful in the extermination of moles. A tablespoonful

of the carbon is poured into the exposed runv/ay which is

covered quickly as soon as it is placed. Resulting action

was said to be very satisfactory.

The use of virus in the destruction of rodents

and other forms of undesirable wildlife has been tried.

Results from this method have been very poor and, in some

cases, even catastrophoric. In Denmark there was a program

put on foot to exterminate the rats of that country which are

a greater problem there than here. The use of a virus was

planned as the solution and a specialist was imported from

this country to carry on the work for them. At the end of

two years, a party from here left to inspect the work. It

was found that in addition to the use of the virus they were

also feeding the rats strychnine to which the deaths of ro

dents were traced. Where the virus has spread, it has been

found as affecting animals that were not intended to be

killed. Here, in this case, the complete destruction of

animals so affected in an area is the only way to terminate

a plague. The spread of the hoof and mouth disease of

California in the herds of deer was stopped only after

first taking out all of the domestic livestock and then

turning loose 300 hunters with instructions to kill every

deer that they saw within that area. This stopped the

spread of the disease in a comparatively short time. In

the case of the spread of a virus these measures would be
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the only ones that could be depended upon to give results.

In the case of the Nevada mice plague, poison was used to

deplete the mouse population to a point where the rapidly

congregating horde of hawks, owls, snakes and varmints

could take care of the situation. This critical condition

that existed on the area was remedied satisfactorily in a

period of two years (16). In other emergencies it has been

satisfactorily demonstrated that emergency conditions can

be met with emergency action which is rapid and efficient

as well as inexpensive in results. In the Biological Sur

vey it has become an ironclad rule that any emergency in

wildlife control can be successfully controlled in two

years.

It has been found that strychnine will not affect

the birds belonging to the family Gallifomes. These are

heavy bodied birds with short wings having legs adapted to

running and scratching the ground. With few exceptions,

they feed on the ground. There is a muscular gizzard in

these birds v/hich is the lower half of the stomach. In

the other families of birds the two parts of the s tomach

show little or no difference in structure. This would

show that the sparrows, hawks, ducks, geese, buzzards and

others would be affected by poison'; however, the family

includes turkeys, grouse, quail, pheasants, partridges^

and the domestic chickens.
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Conclusion

From the above facts it may be seen that there

are some conditions under which the control of rodents is

to be desired. It is very essential that there be a way

to eliminate the factor of their interference so that the

establishment of those desirable conditions will be pos

sible. At the present time there is a preponderance of

opinion that there is a balance of nature that should exist

in the relationship between plant and animal life. Under

varying conditions that exist between rodents, predators,

and forage on the land, it will be necessary to formulate

elastic programs to meet conditions. Where predators are

not numerous enough in the surrounding country to take

care of the increase in rodents, there will be a necessity

for artificial means of control. Wnen vegetation is not

normal, control of rodent population may be carried out

by increasing the growing capacity of the land. This may

limit rodent numbers in some conditions. However, over

comparatively small areas as are normally dealt with in

reforestation and, in some cases, range management, the

control of rodent life may be so taken care of that it

will not interfere with cultural operations. After the

desired period of control is passed, the rapid influx of

animal life will soon establish a balance conforming with

the environmental conditions on that area without mater

ially changing that balance of nature. In other words,
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on the limited areas normally dealt with in reforestation

the balance of nature will be taken care of naturally by

the influx of animals from the surrounding area after

control has taken place.

Grazing Weight of Jacks on the Range

____ Antelope p oks Arizona jacks

Cattle 1 . 74 148

Sheep 1 15 • 20

As taken from 'The life histories and ec logy of jack

rab its in relation to grazing in Arizona' Publication

of Uiiv. of Ariz. Col. Agr., Agric. Exp. Sta. Bui. No. 49

5:572-582. 1933.
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