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about 6 to 8 young; therefore, a few years of neglect by the growers may
create new centers of population which will reinfest clean areas.

A natural habit characteristic of Beechey ground squirrels is
hiberpation. The squirrels go through non-specific periods of dormancy
in the winter months, and during certain periods of drought and
extremely hot weather they go through a period of aestivation, or
“summer sleep”, all of which complicates control procedure. Too often
after control measures have been applied, ground squirrels later appear
on the treated area because some had been dormant at the time control
vas done.

There are several essentizl steps to consider before control is
undertaken. The arbitrary selection of a graln bait is not satisface
tory. Field test plots using several kinds of clean bait must be put
out in small plles on bare ground to determine bait preference. The
plles of balt should not be placed in or directly in front of the
burrows. The selection of the grain bait to be used is made only after
exposure of two or more kinds of untreated grain.,

It is also necessary to determine the period of maximum squirrel
activity if optimum results are to be achieved. One period of high
activity occurs during the breeding season. To accurately define this
reriod, vhich varies with geographic and climatic conditions as well as
with species, it is necessary to shoot a number of squirrels to
determine sex ratio. As the breeding period nears, the ratlio of males
to femanles tends to equalize, and this is considered by some authorities
as the period of maximum activity. Prior to this pericd males will
predominate and, when the sex ratio 1s mostly males, it is too early

to start control operations. Shooting or trapping is continued into the
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degree of efficlency and ultimately s more effective and economical
control program.

POISON BAITS
1080, It is common practice with sodium fluorocacetate (1080), which has
proven to be the most effective toxicant for the control of ground
squirrels, to treat where possible only once every two or three years to
maintain & continuously reduced population. This infregquent baiting is
desirable as toc frequent application of bglt may bring about balt and
poison shyness.

There is generally a period of four to six weeks during the
breeding seascn when excellent results may be obtained. Control
operations carried on during the breeding season are occasionally
hampered due to work stoppage when unfavorable weather conditions occur.

Control work must be stopped as soon as the young become old enough
to survive without adults and should not be resumed until the young
appear above ground and are large enough to take bait. Then there
should be no further interruptions until inspection determines a
slowdown of activity indicating aestivation. This normally can be
expected following a few days of hot weather, Aestivation may continue
on into the winter hibernation in some areas. These dormant periods may
be continuous or interrupted with different individuals. In some areas
there may be a brief period of high activity in October and November
when effective control measures may be applied.

Most rodenticides are toxic to wildlife if ingested in sufficient
smounts., Protection of birds has been achieved by coloring grain baits
and using feed grains that birds tend to reject. Modification of the

natural kernel shape serves to make the grain less attractive to birds.
129






die before entering their burrows.

After the start of the rainy season when natural green feeds become
avallable to squirrels, pouching ceases and strychnine grain is no
longer effective. This led to recognition of the necessity to find some
other poison which would be effective at this time of the year. During
the green feed period, it may be necessary to use a stomach poison such
as 1080 or thallium since the squirrels will not normally be pouching.
This is one exception to this s occasionally Douglas squirrels will
continue pouching balts after green feed has appeared.

Thallium Sulfate. In 1926, thallium sulfate was introduced from

Europe (Piper and Jacobsen, 1944). “This material was first used
extensively in California against field rodents after trials proved it
to be effective during late fall, winter and spring months as a
relatively economical stomach poison end a sultable supplement to the
strychnine coated grain method.” Thallium sulfate is used on potted
barley, crushed oats and squirrel oat groats.

Thallium sulfate is taken up during the normal digestive process.
It is non-bitter in taste and is slow acting. If a good dose is
ingested on the first feeding, the squirrel may be killed in a
comparatively short time, However, if only a minimum lethal dose is
taken, it may take several days for death to occur.

Zinc Phosphide. This meterial was investigated for ground squirrel

control during the early 1940's. New technigues were attempted for
causing this chemical to adhere to a variety of baits and it showed up
surprisingly well in spite of earlier failures when freshly mixed,
applied sparingly and used in rotation with other baits. Zinc phosphide
is a poiscon which may kill within thirty minutes, or may allow the
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bilsulphide upon ground squirrels after he had noted that 1t had been
successfully used in France to exterminate rats in sewers.

The types of treatment used included the "waste ball" method, which
is still being used in some areas. This method consists of saturating
50 to 60 Jjute balls (about 2 inches in diameter) in a bucket with a
gallon of carbon bisulphide. One ball is thrown deep into each burrow.
Impediately after a burrow is treated, the entrance should be closed
with a shovelful of earth and quickly trampled to insure air tight
sealing.

Another method in the use of carbon bisulphide consists of
exploding the gas in the burrow., Carbon bisulphide is extremely
inflammable and very explosive and therefore should be used with
caution. The common procedure is to place a saturated waste ball in the
burrow, seal the entrance with a piece of socd or a loose clod of earth
for five to fifteen minutes to allow the gas to vaporize, then remove
the clod and apply a smaell) lighted torch consisting of s cloth socaked in
kerosene wrapped around a thin plece of pipe. The explosion will be
extremely vigorous and has the advantage of indicating whether all the
entrances of the burrows have been previously closed. This method
should never be employed when the grass is dry as serious fires could
result. Also extreme care should be used when lighting the gas in the
burrow. This procedure of firing the burrows is often used in orchards
with no detrimentsl effects on the trees.

The first practical pump t¢ vaporlze carbon bisulphide in squirrel
burrows was developed by Surgeon J. D. Long of the United States Public
Health Service. Several types of pumps have been used to force carbon

vapors jnto squirrel burrows. In recent years the Demon Rodent Gun, a

heavy metal cylinder with pump and reservoir for liquld carbon
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The general use of carbon bisulphide has been limited to the wet
season when the soil is well packed*and free of cracks so that the gas
will remain in e lethal concentration for a longer time. This is
necessary to ensure a kill as the animal must be in the gas several
minutes unless it is at a very high concentratiocn., Stewart and Burd
(1918) reported that in a two percent concentration of carbon bisulphide
a squirrel partially collapsed in from six to ten minutes and in
seventeen to twenty minutes had ceased breathing.

Methyl Bromide. This material has proved to be effective in the

control of rodents as well as the insects harbored by them. There is no
danger from fire and it can be used in wet or dry soils and at various
temperatures. Although the cost is higher than some of the other
funigants, it can be used where follow-up or eradication measures are
being carried on end in areas where inflammables or toxic baits are
undesirable,

Berry (1938) reported successful results in killing ground
squirrels by injecting 10 cc methyl bromide per burrow. The use of one
pound cans of methyl bromide and attachable dispensers has replaced
many of the larger contalners formerly used in ground squirrel control.

A one pound can contains 262 ce's of liguid methyl bromide.
Theoretically it should deliver 26 10-cc dosages, but through repeated
field use 17 to 20 dosages per pound appear to be average output per
can.

Other Fumigants. A common method of controlling small infestations

of ground squirrels is the use of the exhaust of an automobile. One end
of & hose may be attached to the exhsust pipe and the other end inserted

in the burrow. Stewart and Burd (1918) reported "carbon monoxide is
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removed, and the bottom of the loop is straightened so that bait is held
above the ground level. The trigger holding the spring om top of the
trap is modified to release when pulled forward toward the trap front.
Live catch traps, consisting of a rectangular cage of hardware cloth
with a drop door at elther end and central trigger pan in the floor, are
extremely effective in catching squirrels. Wire trap 6" x 6" x 19" is
the recommended size for catching squirrels.

In trapping squirrels where there are a number to be taken, it is
recommended that traps be set with the door open for a few days in the
areas where the squirrels are causing anncyance. The trap can be baited
with almonds, walnuts, grain or other bait attractive {o squirrels. In
the course of a few days, all the squirrels will become completely used
to the trap and will pass in and out freely. Then, when the doors are
untied, one is able to take sguirrels which might otherwise have a
tendency to avoid the device,

The steel Jump trap No. O or 3 placed unbaited and buried flush
with the surface near a feeding place or in the burrow entrance is a
trapping procedure which has been used for many years. Baiting with
this method is dcne by scattering grain over the traps.

SUMMARY

Poisoning, trapping and fumlgating are the only known procedures
offering any satisfactory solution to ground squirrel control and, of
these, poisoning 1s ususlly the best method. Sodium fluorcacetate is
the most effective toxicant. Others that have been tried with varied
success include strychnine, thallium, zinc phosphide and anticocagulants.
The use of carbon bisulphide and methyl bromide as fumigants has proven

successful. Contrary to opinion held by some, it is possible with
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paste is made by dissolving the dry gloss starch in a little cold water
vwhich is then added to the bolling water. Boll and stir constantly
until a clear thin paste is formed.) Add glycerin and stir thoroughly,
making sure that none of the heavy sirup paste still sticks to the
bottom of the container., Pour this mixture over the barley and mix well
so that each grain 1s coated.

For making small quantities an ordinary galvanized wash tub is
convenient. For larger quantities a mechanical mixer may be used.

A quart of the poisoned grain is sufficient for 40 to 50 baits.
This quantity scattered along squirrel treils or on clean, hard places
on the surface about the holes will not endanger stock.

N. B,--Strychnine in any form cther than the powdered strychnlne
alkaloid is not effective in the above formuls.

Thallium Sulphate Formula No. 1

Speclal steam-rolled oats 75 lbs.
Thallium sulphate (preferably ball milled) 1 1b.
Gloss or corn starch 10 ozs.
Glycerin 1 Ths.
Water (bot) 6 qts.

Procedure same as for thallium formuls No. 3.

The thallium sulphate is slowly dissolved in the hot water. This
amount of water of ordinary purity will dissolve this amount of
thallium. Where much impurity is present in the water, it sometimes
requires as much as eight quarts of water to dissolve this amount of
thellium. In some cases 100 pounds of oats to 1 pound of thallium
sulphate have been used, and in cases where acceptance was rapid the

results were apparently the same, which reduced the expense for balt
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Anticosgulant Formula

Grain bait 16 pounds
Anticoagulant concentrate {0.5%) 1 pound
Lecithin-mineral oil (warm) 10 to 24 fluid ounces

Thoroughly mix the anticoagulant and the mineral oil; pour over
grain and stir thoroughly until all kernels are coated.

In closed mixers the 0il may be applied to the bailt and mixed until
all bait 1s coated. The powdered materizl may then be added in dry
form. When using the anticoagulant on walnut meats, no oil is needed as
the natural oiliness of nut meats will be sufficient.

BATT FORMULAS
For Oregon Ground Squirrel

Strychnine Formuls No. 1

Dandelion plants (including roots) 5 gallons
Strychnine (powdered alkaloid) 1l oz
Bicarbonate of soda 1oz
Saccharin 1/10 oz
Heavy corn sirup 4 ozs
Thin starch paste 12 ozs
Glycerin %oz

Mix thoroughly the powdered strychnine baking soda and saccharin.
Crush all lwmps of soda. To this add sirup and stir to a smooth, creamy
paste. Over this pour thin hot starch paste and stir well, (The starch
paste 18 made by dissolving dry gloss starch in a little cold water
which is then added to the boiling water. Boll and stir constantly
until a clear thin paste is formed.) Add glycerine and stir thoroughly,
meking sure that none of the heavy sirup paste sticks to the bottom of
the container. Pour this mixture over the bait and mix well so that all

bait is coated.
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