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In the 1960's the need for new compounds for vertebrate pest situations was recognized
at the Denver Witdlife Research Center (U. S. Bureau of Sport Fisheries and Wildlife) and
an extensive chemical screening program was conducted (Kverno et al, 1965). Several experi-
mental rodenticides were selected for field testing, but for a variety of reasons, none were
registered. For exampie, 6-aminonicotinamide proved as effective as 1080 in reducing deer
mice populations (Pank and Matschke, 1972), but rapid relnvasion by dear mice indicated that
frequent baiting would be necessary throughout the 3- to 6-month period that Douglas-fir
seeds are exposed to rodents. Requirements for registration (Hood, 1972) and the question-
able feasibility of rodenticide baiting without also treating the conifer seed (Kverno,
1964; Radwan, 1970) discouraged further investigation of this and other toxic compounds.

In 1970, we began directing most of our efforts toward searching for a nontoxic repel-
lent to protect seed. Mestranol, although initially tested on seed in California with dis-
couraging results (Passof's report at the Animal Damage Committee Spring Field Trip--May 17,
1968), showed good candidacy at high concentrations in our screening tests. Tests by us--
and by the U. 5. Forest Service (Crouch and Radwan 1971)--revealed that a 2 percent (w/w)
concentration of mestranol on Douglas—fir seed equalled the endrin seed treatment in reducing
seed consumption by deer mice. This report summarizes the results of additional laboratory
tests and field efficacy trials.

CHARACTERISTICS AND USES OF MESTRANOL

Mestranol, a methylated derivative of the natural estrogen, estrone, is primarily an
antifertility agent. Mixed with a progestin in pill form, it is widely used by women as an
oral contraceptive. Low doses of mestranol administered by gavage, subcutaneous injection,
or in food have temporarily Inhibited reproduction in some species of wild vertebrates or
affected fertility in their offspring (Rudel and Kincl 1966; Howard and Marsh 1969;
Sturtevant 1970, 1971). However, baits containing mestranol are often poorly accepted by
rodents {Howard and Marsh 1969; Marsh and Howard 1969; Alsager and Yaremko 1972).

Mestranol is essentially nontoxic and nonpersistent., Carter et gl:,(l970) reported
that continuous use (1 mg, three times daily} for 3 years produced no adverse effects in
women. Research at the Denver Wildlife Research Center has indicated LDgg1, exceeding 1,000
mg/kg for white rats (Rattus sp.), mallards (Anas platyrhynchos), red-winged blackbirds
(Agelaius phoeniceus), and coturnix quail (Coturnix coturnix). Data from Syntex Laborator-
ies (personal communications) show an LDg greater than 5,000 mg/kg for white mice {Mus sp.).
Other studies have shown that once free mestranol enters a biological system--soil, micro-
organisms, plants, or animals--demethylation occurs quite rapidly; its half-life in these
systems is less than 6 hours (Jensen et al, 1966; Sturtevant, 1970, 1971).

LABORATORY BIOASSAYS

Standard Tests

Materials and Methods: Tests were conducted with a single lot of Douglas-fir seed,
untreated or treated with various combinations of the following materials: (1) crude mes-
tranol (9% percent purity), pure mestranol (97 to 100 percent purity), and recrystallized
mestranol (extracted from crude mestranol; purity unknown); (2) endrin 50-WP (50 percent
wettable powder) seed protectant from Stauffer Chemical Co.; (3) Rhoplex AC-33 or AC-33X
from Rohm and Haas Co., or Dow Latex 205 from Dow Chemical Co., as adhesives; and (4) mon-
astral green dye (GW-749-P liquid or GT-674-D powder) from E. |. du Pont de Nemours and Co.
as a coloring agent.

Four seed treatments were evaluated: untreated, control (adhesive and dye only),
mestranol-treated {adhesive, dye, and mestranol), and endrin-treated (adhesive and endrin).
Control and mestranol-treated seeds were first mixed with a slurry of dye and adhesive
(diluted 1:10 with water), treated seeds were overcoated with mestranol while still wet, and
all seeds were then scattered on plastic sheets and air-dried overnight at room temperature.
Formulations contained, by weight, 0.7 percent adhesive, 0.5 percent dye, and 2,0 or 5.0
percent (active) mestranol. Endrin treatments were similariy formulated with 0.7 percent
Dow Latex 205 and 0.5 percent (active) endrin.

Test animals were adult deer mice live-trapped from local Douglas-fir sites and main-
tained on water and laboratory chow in pens or individual cages at least 2 weeks before
testing. A day or two before testing, mice were individually caged and offered 50 untreated
Douglas-fir seeds. Only those that ate at least 45 seeds were used for testing. Unless
otherwise stated, five individually caged new mice (not previously exposed to treated seed)
were used in each bioassay. Fifty test Douglas-fir seeds were offered daily to each mouse
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