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ABSTRACT

The purpose of this study was to evaluate the effect of 

mestranol (an antifertility compound) on the reproductive systems 

of desert pocket gophers. The experiment was conducted in two 

phases l) on free living gophers and 2) on maturing young 

gophers in captivity. In both phases, mestranol was administered 

by force feeding at a concentration of 20 miligrams per kilogram 

of body weight. The field experiments were conducted on two 

alfalfa study plots near Buckeye, Maricopa County, Arizona, 

from January through May 1967. Captive animals were raised from 

January 196? through March 1968. The results of both phases of 

the study indicated no inhibition of fertility by mestranol at 

the above concentration. However the data from this experiment 

was considered inconclusive and not a valid evaluation of mestranol. 
The low recovery rate of field animals and high mortality of 

laboratory animals resulted in a sample size too small for 

adequate statistical inference.
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INTRODUCTION

The purpose of this paper is to report an investigation into the 

antifertility agent, mestranol, on the effect of the reproductive systems 

of adult free living pocket gophers. Additional studies were conducted 

on the sterilizing effect of mestranol on young captive gophers from 

dams which were fed mestranol. These findings will be used to evaluate 

the steroid as an economic control agent.
Pocket gophers in the United States are of some economic significance. 

On the western range lands normal activity of these subterranean animals 

are of minor concern. Grassland forage is not greatly reduced but 

Ellison (19^6) reported that pocket gophers do increase normal erosion 

by burrowing in steep mountain slopes (Figure 1).

Burrowing activity by pocket gophers as described by Ellison (1946) 

removed 5 tons of soil per acre per year and 3|- percent of the surface 

area was covered by mounds. These figures were for an estimated 

population of 4 to 16 gophers per acre. Miller (1957) reported that 

the average gopher displaced 5*13 pounds dry weight of soil per day.

As man’s intensification of land use expands and invades pocket 
gopher territory conflicts of interest arise. The most direct type of 

gopher damage is root and plant destruction. Roots of agricultural, 

garden, and orchard plants are utilized as food by gophers thus reducing 

the productivity and causing the ultimate death of these plants.

Fruit orchards are further threatened when gophers attack the tree stems

above the ground by gnawing live bark and consuming new shoots.
1



Gnawing can extend to non-food items, utility companies report that 

underground cables are broken by gophers (Miller, 1953).
Indirect destruction by pocket gophers includes their burrowing 

activities. Since these animals are almost entirely subterranean 

inhabitants, burrows are their major residence. Gophers prefer soil 

that is easily worked and they readily utilize man-made earthen 

structures. Great economic loses have occurred when gophers invade 

reservoirs, levees, and irrigation ditches. Retention facilities 

have been weakened by increased erosion via gopher burrows and much 

water has been lost or diverted. Burrows can also provide shelter 

for mice, introduce subterranean termites, and introduce decay fungi 

into wooden buildings (Miller, 1953).
Mounds of soil displaced by burrowing gophers are of concern to 

golf course managers, park administrators, and home owners. Farmers 

complain that mowing equipment can be severely damaged by contact with 

gopher mounds. In central Arizona, a farmer reported his mower blades 

had to be sharpened or replaced every 40 acres due to cutting into 

mounds. In addition to mounds, the burrows cause pitfalls for machinery 
and livestock (Hipply and Hungerf ord ,1968).

Pocket gophers have also been blamed for the spread of weeds into 

field crops. Since some species of weeds are preferred by gophers, 

seeds of these plants are brought into crop fields, cached, and later 

sprout and establish themselves (Cook, 1939). Mounds also offer good 
seed beds for weeds (Cummings, 1962).

Howard (1962) defined a vertebrate pest "...as any native or 

introduced, wild or feral, non-human species of vertebrate animal that

2



3
is currently troublesome... to one or more persons...." By this 

definition, pocket gophers can surely be considered vertebrate pests. 
Once a pest problem has been established the control of the pest is 

open to many theories. The degree of control varies with the situation. 

In some instances total eradication of gophers from a vegetable garden 

or levee is desirable but in other areas of large parks or agricul

tural fields reduction to a tolerable number is sufficient.

Population reduction in many species can stimulate an increase in 

the reproductive rate of that species. When a population is reduced 

the competition for food and space is also reduced. Therefore more 

young are born than would be if the population was at carrying 
capacity. Lauckhart (1962) theorized that high populations caused 

heavy losses in the young and reduced the life span of adults, but 

that low populations resulted in few losses and increased longevity.

So increased mortality in a population will also increase the repro

ductive potential (Soloman, 19^9)•

Conventional methods of gopher control have not changed much 

through the years. Poison, gas, traps, shooting, and introduction 
of natural enemies are all methods to increase mortality on gopher 

populations (Gabrielson 1957. Storer 1958, Wick 1962). All have 

their advantages for certain problems. Miller (1953) after an 

evaluation of these controls cited poison as the best technique. 

Compound 1080 was the most effective poison on vegetable or grain 

baits. Control by poison raises another problem and that is the 

loss or potential loss of non-target species. Leopold et al. (1963) 

reported the death of several California condors was attributed to



consuming prairie dogs that died of a 1080 control program. These 
situations can occur •when 1080 is used to control gophers and domestic 

cats or dogs consume these target animals.

Considering the nonspecific character of conventional poisons 

for controlling pests, more attention is being directed toward 

biological control. Howard (196?) defined "biological control of a 

vertebrate pest as an attempt to reduce population density of a pest 

species (i.e. increases mortality, reduces natality, or cause 

significant emigration) either by increasing predators, manipulating 

the conditions of habitat, introduction or stimulating epizootes, or 

by application of antifertility agents."

Increasing predators for gophers may be difficult considering 

that these animals seldom leave their burrows. Howard and Childs (1959) 

reported their major predators in California were the barn owl, 

coyote, and great horned owl. But Robinson and Harris (i960) 

stated that coyotes on range lands of Colorado were not a significant 
danger to gophers.

Habitat management by the use of herbicides and deep plowing may 

be a useful technique. Herbicides can be used to reduce some primary 

food species (since some species are weeds). Plowing to a depth of 

1 to 2 feet can break up major burrow systems and discourage gophers 

in prime agricultural areas (Miller 1957. Cummings 1962).

Cummings (1962) stated that the introduction of disease into 

gopher populations may have only limited effects. Pocket gophers are 

solitary animals most of their lives and plural occupancy of gopher 

systems occurs only during breeding seasons and rearing of the young.
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Gophers do not tend to gather in groups which would aid the spread of 
disease or parasites.

Antifertility agents appear to have promise as a controlling 

technique for pests. ”A gametocide may be defined as a chemical that 

prevents the formation of gametes or destroys them at any stage of 

development” (Davis, 1961). Thus stopping the yearly production, 

without reducing breeding behavior, may reduce a population without 

a corresponding increase in the population survival. Antifertility 

agents have been tested with mixed results (Barnes and Meyer i960, 
Barraclough 1961, Vandenbergh and Davis 1962, Duncan and lyster 1963* 
Balser 1964, Elder 1964, Linhart and Enders 1964).

Recent studies by Syntex Corporation (1965) have indicated 

mestranol is an effective antifertility agent. Mestrand when given 

as a single dose to very young laboratory rodents by subcutaneous 
injection, gavage, or through the milk while nursing, has irreversibly 

sterilized both male and female throughout life. When the steroid is 

administered to normal adult females in minute quantities, a serious 

impairment in ovulation, fertilization, and implantation follows. 

Lunetti and Keckamet (1965) successfully reduced Norway rats with 
mestranol in Tacoma, Washington. Hungerford (1965) revealed a 

reduction in the ratio of young:adult free living kangaroo rats near 

Tucson, Arizona. But McNeills (1968) reported limited results with 

kangaroo rats in the Tucson vicinity due to a lack of long term 
effects of mestranol. >

Therefore the objectives of this study were:

1. Determine the effect of mestranol on the reproductive



systems of adult free living pocket gophers.
2. Determine the effect of mestranol, induced through 

nursing, on the reproductive system of young 
captive pocket gophers.

3. Determine the economic feasibility of using mestranol 

as a control agent for desert pocket gophers.



METHODS AND MATERIALS

Study Area

The study area consisted of two plots located on the Arthur Rovey 

and Fred Weller ranches. The Rovey plot was approximately 14 acres and 

the Weller plot was approximately 25 acres. Both plots were within five 

miles of the town of Buckeye, Maricopa County, Arizona. The major field 

investigation was conducted from late winter to the spring of 1967 
(Figure 2).

Climate was characterized in general by mild winters and high summer 

temperatures. The rainy periods were from December through March and 

again from July through August. A comparatively rainless period was 

from April to June. Maximum daily temperatures often exceed 100°F from 

June to September. In the winter, daily minimum temperatures frequently 

were as low as 20° to 25°F. In the years 1949 to 196?, precipitation 

averaged 7*93 inches annually. Elevation at the town of Buckeye is 

888 feet above sea level (Figure 3).

The study plots were located within intensively managed alfalfa 

fields. These fields were mature stands from four to five years old.

Each of the plots were pastured with sheep in the winter and farmed for 

hay during the spring and summer. Flood irrigation was the watering 
technique. The soil type was loam to sandy loam.

The Weller study plot (25 acres) was used as a single treatment area.
The Rovey study plot (14 acres) was used as a double treatment area.

Each treatment was 45 days apart with a total duration of 90 days.
7
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Target Species
There are three genera of pocket gophers in the United States, 

all of "which belong to the family Geomyidae. The western pocket 

gopher (Thamomys) occurs over most of western North America.
Arizona has one species of pocket gopher, Thomomys bottae, with hi 
subspecies that range from 100 feet to 11,000 feet elevation (Cockrum, 

I960).
Pocket gophers are predominately herbivorous with a diet of all 

types of forage. Food caches consist of nuts, tubers, bulbs, seeds, 

and seme forage. Pocket gophers can maintain and gain weight without 

free water when succulent or green feed is available (Howard and Childs, 

1959).
Gophers are solitary mammals except during the breeding season 

and when the young are being raised. Each animal establishes its own 

territory with most defense occurring in the burrow system. Seldom 

do territories of similar sexes overlap, but since gophers are 
polygamous the males may include parts of one or more female ranges.
The area of territories vary with the habitat. On range land or low 

density areas, territories may average 2,700 square feet of surface 
area (Howard and Childs, 1959). But on agricultural or high density 

areas, territories may be reduced to 21 square feet (Miller, 1957). 

Females will generally have about one half the area of the males.

Female gophers are seasonly polyestrus throughout most of their 

distribution. But such.a characteristic is effected by habitat and 

range. Animals of range land and northern distribution breed once 

a year. But females of agricultural and southern distribution may



9
breed twice or year round with peak breeding activity in the spring, 

summer, and early fall (Miller, 1957). Gunther (1957) stated that 
the estrus cycles of females on unirrigated fields in California were 

seasonal whereas on irrigated fields they were continuous.

Sexual maturity for both sexes is about eight months (Hanson, 

i960) to one year (Howard and Childs, 1959). Juvenile gophers will 

attain adult body size at about 5 to 6 months of age (Hanson, i960).

The reproductive potential of Thomomys is lower than other rodents 

with an average litter size of 4.4 to 6.4 young.

Longevity of Thomomys species varies with the habitat and density. 

Range animals of one or two per acre may average 3 to 4 years for 

females and 2 to 3 years for males (Howard and Childs, 1959).
Animals on high density agricultural areas of 20 to 30 gophers per 

acre will be about one half as long with a more rapid turnover of 

individuals (Miller, 1957).
This report was made on one subspecies of valley pocket gopher 

(Thomomys bottae cervins Allen). The range of this subspecies is in 

The Salt and Gila River Valleys from Phoenix to Gila Bend, Arizona.

They inhabit the lower sonoran life zone from 700 to 1000 foot 

elevation. Valley pocket gophers are associated with mesquite 

(Prosopia .juliflora), catclaw (Acacia greggi), and paloverde (Cercidium 

microphyllum). Extensive development of agriculture in this general 

area has invited these animals to invade these fields and increase in 

population. Due to their large amount of destruction in this agriculture 

area Thomomys bottae cervins can be classed as one of the most



economically important of the many subspecies that occur in Arizona 

(Goldman, 19^7).

Antif ertility Compound
Mestranol was the synthetic steroid hormone used in this study. 

Syntax Corporation of Palo Alto, California, developed the compound 

and samples were obtained from Pennsalt Chemicals Corporation, Fresno, 

California.
Hormones which act upon the reproductive system are of two types: 

proteins and steroids. Proteins are water soluble, heat-labile and 

readily destroyed in the digestive system. Steroids are fat soluble, 

heat stable, and not greatly destroyed by the digestive process.
Since ingestion will be the primary route of exposure to wild gophers 

by way of baited feeds, steroids would be the best type of hormones to 
use.

Mestranol is a synthetic estrodiol - 1? steroid (Figure 4). 

Estrodiol - 17 oC is one of two types that is secreted by the ovary in 

animals. The other type is Estrodiol - 17 /S' ■which is about thirty 

times as potent as the alpha ( c< ) form (Nalbandov, 1964).

Estrogen is produced by the ovaries, testes, adrenals, and 

placentae. In the female the ovary and ovulation are influenced by 

the pituitary gonadotrophins, follicle-stimulating hormone (FSH) and 

luteinizing hormone (LH). Ovarian follicles depend upon FSH and LH for 

development and to produce estrogen. The estrogen then feeds back 

acting on the pituitary gland to reduce FSH and LH secretion (Lisk, 
I960).

10
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Initially the male is similar to the female since the hypophysis 
of the male also releases FSH and LH. Luteinizing hormone acts on 
the Leydig cells of the testes to produce the androgen testosterone.
The combination of testosterone and FSH will then stimulate the 

testicular germinal epithelium to begin spermatogenesis.

Estrogens given in large quantities to male and female animals 

can inhibit the pituitary secretion of FSH and LH and thereby cause the 

reduction of the gonads. Permanent sterility can be produced in young 

rats of both sexes by treatment of exogenous estrogens (Turner, 1966).

Mestranol was obtained in technical form of 1 percent mestranol 

by weight in Lecithrin mineral oil and diluted with additional mineral 

oil to the desired concentration. Administration of the steroid 

suspension was done orally with a iOcc veterinary syringe at a 
concentration of 20 mg mestranol per kilogram of animal body weight.



PROCEDURE

All of the gophers described in this study were captured on flood 

irrigated alfalfa fields. The animals would emerge from flooded burrows 

and seek the high ground of the flood control borders. Gophers would 

then be exposed and easily captured or retrieved from freshly dug burrows 
as they attempted to re-enter the soil. Gophers were also located with 

the valuable and effective aid of a Golden Retriever dog (Figure 5)«
As the selected gophers were captured, each was weighed to the 

nearest ten grams on a Chatillon tension scale and the proper amount 

of mestranol equal to 20 mg per kilogram of body weight was administered 

orally (Table 3). The dosage per animal varied from 2.0cc to 4.fee 

of the diluted suspension per gopher (Figure 6).

Each animal was toe-clipped for identification and a sequence was 

used to clip the two outer toes of the forepaws and then the three 

middle toes. The middle toes were last to be clipped for these digits 
are the gophers main tools for digging and fighting (Howard and Childs, 

1959)* All treated gophers were handled with gloves and restrained in 
a device designed by Emlen (1944).

Only adult and subadult animals were treated on the Weller ranch 

but all age classes were treated on the Rovey ranch. Recovery was 

designed to be 45 days after treatment on the Weller ranch. The 

Rovey ranch was designed for a second treatment of all marked animals 

at the same dosage 45 days after initial treatment. Recapture of the

Studies of Wild Gophers
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13
Rovey study animals m s  4$ days after the second treatment (90 days 
after the first treatment). On each final recapture attempt untreated 

animals were also collected to serve as controls.
Age classification data m s  recorded on all gophers observed and 

captured. Classification m s  typed as: adults - large size, pelt

black or brown (males - testes noticeable, females - pubic symphsis 

open (Hisaw 1924); subadult - medium size, pelt tan (testes obscure 

or pubic symphysis closed); juvenile - small size, pelt gray and eyes 

closed.

The study plots were divided and flag marked into one-quarter 

lengths along the flood control borders. As the gophers were 
released the position and border number m s  recorded.

Studies of Captive Gophers

Family units which consisted of the gopher dam and suckling young 

were collected during all field studies. These animals were held in 

captivity and the mother m s  orally administered mestranol in the 

same manner and dosage as the field animals. No direct treatment m s  

given to the nursing young. One fourth of the captured family units 

were treated a second time two weeks after the initial dose. A 

representative number of family units were untreated to serve as 

controls. All young were weaned at 30 - 32 days and raised to maturity 
(9 to 12 months).

Specimen Examination

All field and caged pocket gophers were autopsied to determine the 

effect of mestranol on the reproductive systems. Areas of consideration



wore: 1) ovarian weight, 2) number of implantation sites or scars,

3) number of fetuses, 4) number of embryos normal or deformed,

5) testes weight and measurement, 6) presence of sperm, and 7) visual 

external observations.



RESULTS

Weller Study Plot. The study on this plot was begun January 30 

and 311 1967* A total of 7% pocket gophers were treated and released 

(Table 3)« Only adult and subadult age classes of both sexes were 

treated. Since this phase of the study was to be only one treatment, 

recapture date was designed for 45 days after initial drug, 

administration. Scheduling of mowing and irrigation for the alfalfa 

crop delayed recapture until April 19 and 20. This duration was 

nearly twice the designed length of time. Only nine treated gophers 

were recovered for a 12.1 percent return (Table 4). The recaptures 

consisted of five males and three females. Eight untreated animals 

were also collected (six females and two males) to serve as controls.

During the recovery attempt all age classes of pocket gophers 

were observed. There appeared to be no appreciable reduction in the 

gopher population. Movement of retrieved animals revealed little 

drift from release site (Figure 7). One female did drift east nine 

borders (approximately 270 feet).

Six family units (6 adult dams with 18 young) were collected 

and retained for caged experiments.

Rovey Study Plot. The study on this plot was begun February 4, 

1967» A total of 79 animals were treated and released. Only adult, 

subadult, and juvenile age classes were treated, suckling young were

Studies of Wild Gophers
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excluded. This phase consisted of two treatments, and recapture 

attempt was made on March 22, 48 days after initial treatment.

Nineteen treated gophers were recaptured and seventeen were released 

(Table 3). Two animals died during recovery.

The second and final recovery was made on May 4, 43 days after 

treatment. Nine treated gophers were recovered from the second 
treatment (March 22) and five animals from the first (February 4) 

but missed on the second treatment (March 22). Only the nine that 

were treated and recaptured twice were considered as having completed 

this phase of the study.
Fifteen untreated (control) animals were collected which 

consisted of four males and eleven females. Only two family units 

of one young each were collected for caged experiments.

General observations during the recovery attempt indicated 

little activity and few new gopher mounds. The ranch owner stated 

that interference of field machinery with gopher mounds were less 

on the treated study plot than on adjacent untreated areas. Very 

few family units were noticed.

A population survey was conducted at the beginning and end of 

the Rovey study to detect any fluctuation. Survey information 

indicated a definite widening of the young:adult ratio (Table 5)»
Movement of treated animals from the release site was varied.

Some gophers were recovered within ten feet of previous release and 

a few drifted over 680 feet. All but one of the tagged animals was 

recovered on the same or adjacent border. One male moved six 

borders east (approximately 210 feet) from the release site (Figure 8).
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Six family units with twenty-two young animals were collected 

and held in captivity. All young were in good body condition and 
nursing at time of capture. Ages of the young were estimated from 

one to three weeks of age. Family units were left intact until 32 days 

after capture (39 - 53 days after estimated birth). As each young gopher 

was weaned, they were marked and placed into individual cages.

None of the young gophers were treated directly with mestranol. 

Gopher dams were treated one day after capture at 20 mg per kilogram 

of body weight. One dam with five young was given a second treatment 

1? days after the first treatment. At the beginning of this phase 
of the study there were: 1) five young from untreated (control) dams,

2) twelve young from single treated dams, and 3) five young from twice 

treated dams.

From the beginning, the caged environment began to reflect 

unfavorable conditions on the gopher dams and young. Five young 

gophers died during the first 32 days of captivity. Animals that 

died during this interim were all in good body condition. No external 

cuts or bruises were observed on the animals to indicate that they 

had died from fighting. Two of the young gophers developed paralysis 
in one or both hind limbs.

Only ten young gophers survived to maturity. These animals 
consisted of: i)two untreated, 2) four single treated, and 3) one

twice treated. Ages of the gophers at termination was 11 to 14 months.

Standard weight and measurements were made of the caged gophers 

and compared to wild field animals. Such a comparison revealed a

Studies of Captive Gophers



signigicant reduction in size and weight of the caged animals 

(19.1 percent smaller overall) (Table 6).

Reproductive System Examination

Weller Study Plot. A H  gophers collected, treated and untreated 

appeared to be in fertile breeding condition. The treated male 

gophers indicated a variance in testis size and weight. Histological 

examination showed sperm development from primary spermatocyte to 

full spermatogenesis. The treated female gophers did not reveal any 
implantation sites, embryos or placental scars but the oviduct was in 

an enlarged and highly vascularized condition. This vascularization 

might be expected as the result of estrogen on the reproductive tract.

Both untreated control males exhibited normal testis weight and 

various stages of spermatogenesis. Five of the untreated females were 

pregnant with 6 to 8 embryos. One untreated female had a highly 

vascularized uterus but no implantation sites. The final control 

female appeared to be between estrus cycles (Table 7).

Rovey Study Plot. Two treated male gophers that received only 

one mestranol treatment appeared to have spermatogenesis arrested 

at the secondary spermatocyte stage. Both males had testes reduced 

in size and weight. The three remaining single treated males indicated 
full spermatogenesis. Testes size and weight were varied.

All but one of the twice treated female gophers indicated 

fertility. All males exhibited various stages of spermatogenesis 

and all testes indicated normal breeding size and weight. One treated 

female revealed a reduced oviduct, but all the others showed various

18



stages of pregnancies. All embryos appeared normal without gross 
deformities (Table 8).

The untreated control males indicated secondary spermatocytes 
only and testes were beginning to descend but still abdominal. Control 

females showed no embryos but ovaries and oviducts indicated active 

estrus cycles (Table 9)»

Studies of Captive Gophers. Results indicated sexual maturity in 

all females from untreated and treated dams. Frequency that dams were 

treated did not appear to effect fertility of the young. Only the un
treated male revealed any immaturity. Testes appeared medium in size 
but small in weight (Table 10).

19



discussion

The effect of treatment with mestand was negligible at the 

20 milligram of mestranol per kilogram of body weight on the repro
ductive system of the pocket gophers studied. These results are 

related both to the direct application to free-living adult animals and 

indirectly (through nursing) to young maturing gophers. At the 20 

milligram dosage mestranol appeared economically unfeasible as a control 

agent for desert pocket gophers. Many factors of experimental design 

and field recovery success of wild gophers produced inconsistant data. 

Therefore the results of this study are to be considered inconclusive 

and not a valid evaluation of the antifertillty effects of mestranol 

on pocket gophers.

It is felt that the sample size used in this experiment was 

too small for valid evaluation. Although good numbers of gophers 

were initially treated and tagged, the very low recovery rates 
nullified any statistical inference. The low return may be attributed 

to a large mortality or the fossorial habits of gophers had decreased 

the possibility of retrieving the animals. It is more plausible that 

many marked animals were not found during recovery due to the necessity 

to force the gophers out of their burrows and to the surface to be 
captured.

The small sample size in the captive animal studies was due to a 

5^ percent mortality rate of young animals. The young died from 

accidents and from unknown physiological reasons. The unnatural 

—  diet of the captive gophers'may have contributed to these factors.
20
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Another major factor was that no bioassays were conducted on the 

pocket gophers with mestranol in the laboratory prior to the field 

studies. Such preliminary studies may have discovered a more effective 

dosage level of the steroid. The 20 milligram dose was chosen on the 

basis of previous work in other species of rodents. Although this 

study had a comparison of single and double treatments of the drug, 

a comparison of two levels of mestranol concentrations may have been 
more meaningful.

A review of the results may enable one to extract some inferences. 

With all the problems involved, apparently the single 20 milligram 

concentration of mestranol per kilogram of body weight was not sufficient 

to inhibit the fertility of these pocket gophers. Ninety-four percent 

of all treated gophers examined showed signs of fertility. Of marked 

interest was the reduction of juvenile animals in the population at the 

final survey on the Rovey study area. This reduction occurred during 

the prime breeding season. No such decline was noted on areas adjacent 
to the study plot.

Gunther (1956) reported that the position of the testes on pocket 

gophers was no indication of fertility. Histological results of male 
gophers in this study agreed with Gunther, in that although the testes 

may be reduced and in an abdominal position, spermatogenesis can occur.



CONCLUSION

Mestranol as an antifertility agent on pocket gophers needs 

additional study for proper evaluation. The dosage level of 20 milligram 

of mestranol per kilogram of body weight used in this study indicated 

no inhibition of fertility on valley pocket gophers. Such a concentration 

of mestranol appeared to be on the lower threshold of effectiveness.

A few of the animals appeared to have fertility reduced but others 

revealed no reduction or possibly increased fertility.

The date from this study was considered inconclusive and not a 

valid evaluation of mestranol. The low recovery rate of wild animals 

and the high mortality of captive gophers resulted in a sample size 

too small for adequate statistical significance.
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Table 1. An eighteen year monthly average temperature and precipitation 

values for Buckeye, Maricopa County, Arizona

Month
Average

Max. Temperature
Average

Min. Temperature
Average

Precipitation

1. January 68°F 32°F 1.03 inches

2. February 72°F 35°F 0.64

3. March 78°F 40°F 0.73
4. April 86°F 46°F 0.52
5. May 95°F 54°F 0.27
6. June 104°f 63°F 0.19
7. July 107°F 74°f 0.71
8. August 105°F 71°F 1.31
9. September 102°F 57°F 0.50
10. October 87°F 50°F 0.72
11. November 77°F 38°F 0.43

12. December 70°F 32°F 0.88



Table 2. Oral administration of mestranol at 20 mg per kilogram 

of body weight.
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Body Weight (gram) Dosage (cc)

120 - 159 2.0

160 - 199 2.6

200 - 239 3.3

RCM1 4.0
280 and over 4.7

Table 3« Number of pocket gophers treated with mestranol

Study
Plot Date Adult

Sub-
Adult Juvenile Total

Weiler Jan. 30-31 37 16 21 74

Rovey Feb. 4 45 13 21 79
Rovey Mar. 22 13 4 0 17
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Table 4. Percentage of gophers recaptured from, one and two treatments.

First T r e a t m e n t S e c o n d  Treatment
Study
Plot Number Per Cent Number Per Cent

Per Cent of Total 
Completing Study

Rovey 19 21.5 9 52.9 11.4
Weller 9 12.1 0 0 12.1

Table 5* Age composition of pocket gophers from the Rovey study plot.

Date Juvenile Adult* Total Juvenile:Adult 
Ratio

Feb. 4, 196? 45 58 103 1:1.2

May 4, 1967 8 64 74 1:8.0

*Subadult observations were combined with the adult total.



Table 6. Comparison of average standard measurements for wild and 

captive pocket gophers.

Number Body Weight 
grams

Total Length 
mm

Tail
mm

Ear
mm

Hind Foot 
mm

m i d
Gophers 17 234.5 244.4 71.2 7.4 32.2
Captive
Gophers 11 158.0 214.0 52.4 6.2 29.4

Percentage Difference 32.0 12.3 “ 26.4 {6.2 6.7



Table ?• Condition of gonads of Weiler study plot pocket gophers.

Number Sex Treatment Body Weight 
(grams)

Organ Weight* 
(grams)

Reproductive Condition

W-201 M 1 248 2.14 Normal Spermatogenesis
W-221 M 1 258 1.75 Normal spermatogenesis
W-255 M 1 202 0.06 — —
w- 257 M 1 210 0.06 Primary spermatocytes
W-267 M 1 253 1.85 Normal spermatogenesis
W-220 F 1 239 2.46 Uterus highly vascularized
W-2102 F 1 172 0.98 Uterus highly vascularized
W-2107 F 1 218 2.51 Uterus highly vascularized
WJ-3 M Control 284 3.11 Normal spermatogenesis
wa-4 M Control 260 2.30 Normal spermatogenesis
wa-l F Control 179 0.36 Uterus highly vascularized
WJ-2 F Control 2l6 0.33 Uterus highly vascularized
1/U-5 F Control 206 —— 6 embryos present
XJU-6 F Control 208 — — 8 embryos present
wa-7 F Control 205 — — 6 embryos present
WQ-8 F Control 252 8 embryos present

♦Testes or ovaries and uterus. tooo



Table 8. Condition of gonads of Rovey study plot treated pocket gophers

Number Sex Treatment Body Weight 
(grams)

Organ Weight* 
(grams)

Reproductive Condition

R-326 M 1 229 0.67 Spermatogenesis arrested
R-358 M 1 259 0.14 Spermatogenesis arrested
R-367 M 1 248 5.20 Normal spermatogenesis
R-390 M 1 260 0.28 Spermatogoness  arrested
R-3106 M 1 257 4.68 Normal spermatogenesis
R-307 M 2 247 4.74 Normal spermatogenesis
R-308 M 2 243 4.25 Normal spermatogenesis
R-310 M 2 252 5.31 Normal spermatogenesis
R-3101 M 2 28l 4.63 Normal spermatogenesis
R-303 F 2 197 0.44 Placental scars present
R-311 F 2 201 2.78 5 embryos present
R-315 F 2 213 13.65 8 embryos present
R-366 F 2 190 0.66 Placental scars present
R-3103 F 2 213 O.65 Uterus highly vascularized
R-3105 F 2 229 1.25 7 embryos present

♦Testes or ovaries and uterus



Table 9» Condition of gonads of Rovey study control gophers

Number Sex Body Weight 
(grams)

Organ Weight* 
(grams)

Reproductive Condition

RU-301 M 277 5-12 Secondary spermatocytes
RU-303 H 282 1.48 Secondary spermatocytes
RU-304- M 275 0.76 Secondary spermatocytes
RU-314 M 141 0.10 Secondary spermatocytes
RU-305 F 240 0.77 Uterus normal
RU-306 F 214 1.00 Uterus normal
RU-307 F 206 1.36 Uterus normal
RU-308 F 219 1.40 Uterus highly vascularized
RU-309 F 151 0.90 Uterus highly vascularized
RU-310 F 186 1.53 Uterus highly vascularized
RU-311 F 177 0.74 Uterus highly vascularized
RU-312 F 177 0.98 Uterus highly vascularized
RU-313 F 159 1.96 Uterus highly vascularized
RU-315 F 154 0.34 Ovaries and uterus normal

♦Testes or ovaries and uterus.



Table 10. Condition of gonads of captive pocket gophers

Number Sex Age Treatment Body Weight 
(grams)

Organ Weight* 
(grams)

Reproductive Condition

W-569 F 11 mon. Control 145 0.20 5 ovulation sites
W-503 F 10 mon. 1 138 0.10 Corpora lutea present
w-512 F l4 mon. 1 133 0.10 Corpora lutea present
W-565 F 11 mon. 1 167 0.24 Follicular atressia
W-568 F 11 mon. 1 111 0.10 Corpora lutea present
W-563 F 11 mon. 2 156 0.19 Corpora lutea present
R-572 M 10 mon. Control 173 0.26 No spermatoza

* Testes or ovaries and uterus.
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igur 1. Erosion caused by pocket gopher burrows 
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OH

Syntex Code Name: Mestranol (Rs 1044)
Chemical name: 17 cA -ethynxl-3-methoxye stra-1 

3,5(l0)-trien-17--01
Empirical formula: C2lH26°2
Molecular weight: 310

Melting point: 145.0 to 152.0°C
Physical form: lihite solid (power)
Stability: Stable in dry power form over 

extended periods of time
Solubility (22° C): Water - 32-34 micrograms/lOOcc 

alcohol (ethyl)-25 mg/cc 
sesame oil-10 mg/cc

Technical form: 97.0$ active

Figure 4. Chemical and physical properties of mestranol.
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gure 6. al administration of estrano1 with syringe 



Figure ?• Movement of pocket gojdiers on the Weller study plot.
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Figure 8. Movement of pocket gophers on the Rovey study plot.
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