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M-44 SODIUM CYANIDE EJECTORS IN THE ANIMAL DAMAGE CONTROL 
PROGRAM, 1976-1986 

GUY CONNOLLY, Wildlife Biologist, U.S. Department of Agriculture, Animal and Plant Health Inspection Service, 
Animal Damage Control, Denver Wildlife Research Center. Denver, Colorado 80225. 

ABSTRACT: This paper summarizes Animal Damage Control (ADC) program records relating to M-44 use during Fiscal 
Years 1976-86. During these years, M-44s were used in 14 western states to take 103,255 animals, including 92,843 coyotes, 
5,544 other target canids, and 4,868 nontarget animals. More animals were taken in Texas than in all other states combined. 
Program-wide during FY1977-81, M-44 effort averaged approximately 5,600 unit years annually and 1.2 target animals were 
recovered per M-44 year. 

M-44s accounted for 12.3 percent of all coyotes taken by the ADC program during FY 1976-86. The coyote take by 
M 44s doubled from FY 1981 through 1986. In FY 1986, more coyotes were taken by M-44s than by any other method in 
Texas, New Mexico, and Nebraska. Program-wide in that year, aerial hunting ranked first, the leghold trap second, and the 
M-44 third in numbers of coyotes taken. The M-44 has increased in importance since its reregistration in 1971, but the coyote 
take by M-44 has not approached the peak reached in 1971. 
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INTRODUCTION 
For many years the federal government has conducted 

a cooperative program to reduce damage caused by wild 
animals, as authorized in the Animal Damage Control Act of 
March 2,1931. The ADC program is managed by the U.S. 
Department of Agriculture, Animal and Plant Health Inspec-
tion Service. Control of mammalian predation on livestock 
is a major program activity. 

Optimum management of livestock predation usually 
requires an integrated approach using a mixture of predator 
removal and animal husbandry practices. One important 
technique is the spring-activated sodium cyanide ejector or 
M-44, which is used to remove coyotes and other wild canids 
from areas where depredation occurs. This paper summa-
rizes ADC records of M-44 use and animals taken from July 
1975 through September 1986. In concentrating on the M-44 
I do not intend to detract from the principle of integrated 
control. My purpose is to summarize ADC program experi-
ence with one of the many techniques used. 

The M-44 was invented in the mid-1960s (Poteet 1967) 
to replace the primer powered cyanide ejector known as the 
coyote getter (Young and Jackson 1951). After several years 
of field testing, M-44s officially replaced coyote getters in the 
ADC program in 1970 (Bacus 1969, n.d.). M-44s accounted 
for approximately 18,300 coyotes, or 27.3 percent of all 
coyotes taken by the program in FY 1971 (Evans and Pearson 
1980), but in 1972, the Environmental Protection Agency 
(EPA) cancelled most uses of predacides including sodium 
cyanide (Ruckelshaus 1972). 

This EPA action stimulated much controversy and po-
litical concern, one result of which was an eventual reregis-
tration of sodium cyanide for use in the M-44. Experimental 
programs in 1974 and 1975 led to formal reregistration in 
September 1975 (Train 1975, Matheny 1976). From that date 

M-44s have been used continuously by the ADC programs in 
most western states. State-certified, private applicators also 
use M-44s in certain states but this paper only describes ADC 
program activities. 

MATERIALS AND METHODS 
Equipment

An M-44 consists of a metal stake, ejector, and capsule 
holder or top, inside of which is a plastic capsule containing 
sodium cyanide mixture. M-44 training manuals, such as 
Shult et al. (1976), illustrate the equipment and provide 
instructions for its use. M-44 equipment used in the ADC 
program is manufactured at the Pocatello Supply Depot, 
Pocatello, Idaho. M-44 cyanide capsules are made and used 
in accordance with EPA-approved labeling (Figure 1) in-
cluding 26 use restrictions (US DI 1978:163-164). The label 
shown in Figure 1 covered all ADC program use of M-44s 
during FY 1976- 86. Labeling was revised in 1988. 

Records on M-44 Use
During FY 1976-86, the federally supervised ADC 

program offered operational predator control assistance to 
livestock and poultry producers in 14 western states. In 
addition, M-44 use by a state supervised program in South 
Dakota was included in ADC program annual reports. Of the 
15 states with operational programs, M-44s were used in all 
but North Dakota (Table 1). 

M-44s are used by approximately 300 individuals in the 
ADC program. Each user records M-44 use along with other 
activities. These records are tabulated in state offices to 
produce yearly summaries for each state's annual report. 
State reports are prepared on a fiscal year (FY) basis. FY 
1976extended from July 1,1975, through June 30,1976. The 
federal government then added a transition quarter (July- 
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Fig 1. EPA-approved label for M-44 cyanide capsules used in the ADC program, 1976-1986. The registration number changed to 
56228-15 effective January 13, 1987. 

September 1976) and switched to an October 1 -September 30 
fiscal year beginning in 1977. Information for this paper was 
compiled from 160 annual state reports. 

M-44 capsules are registered specifically to control 
coyotes, red fox, gray fox and wild dogs that depredate 
livestock and poultry (Figure 1), but the U.S. Fish and 
Wildlife Service (FWS) also used M-44s under emergency 
exemptions (Federal Insecticide, Fungicide, and Rodenticide 
Act, Section 18) to protect endangered whooping cranes, 
Aleutian Canada geese, and Mississippi sandhill cranes 
(Thomas 1986). 

Efforts to protect whooping cranes were carried out or 
supervised by the Idaho ADC program and are included in 
this paper. However, M-44 use to protect endangered species 
in Alaska and Mississippi was excluded because the work was 
not conducted by ADC program employees and was not 
documented in ADC state annual reports. Thus, this paper 
summarizes all M-44 use by the ADC program but not by 
FWS, during 1976-86. The omitted activity was minor. 

RESULTS AND DISCUSSION 
Numbers of Animals Taken
ADC program M-44s took a total of 103,255 animals 
during the 11-year study period (Table 1). Target species 
(coyote, red fox, gray fox, and wild dog) comprised 95.3 
percent of the total. The coyote was the most important target 
species; nearly 90 percent of all animals taken were coyotes. 
Even though M-44s were highly selective for target 
species, a few individuals of many nontarget species also 

were taken (Table 1, "Other" column). Most of the 60 fox 
(species not recorded) were taken in New Mexico. The 25 
animals not identified were taken in Oklahoma. The grizzly 
bear, taken accidentally in Montana in 1978, had previously 
been relocated twice after it had killed sheep. FWS officials 
indicated that, based on the problems associated with this 
bear, the animal would have been removed from the popula-
tion. 

More animals were taken by M-44 in Texas than in all 
other states combined. Texas accounted for 59.4 percent of 
all animals and 59.3 percent of the target animals taken. 
Some reasons for this are: (1) the Texas ADC program is 
much larger than the others; (2) most Texas grazing lands are 
in private ownership, which is conducive to M-44 use; (3) 
dense vegetation in much of Texas precludes effective aerial 
hunting, which is the principal technique in most states; and 
(4) much control work in Texas is done in livestock pastures. 
Cattle, sheep and goats interfere less with M-44s than with 
steel traps. 

After Texas, in declining order, the states that took the 
largest numbers of animals by M-44 were New Mexico, 
California, Montana, Nebraska, Oklahoma, and South Da-
kota. Relatively few animals were taken by M-44 in 
Wyoming and Nevada. 

Relationship to Other Coyote Control Methods
During FY 1976-86, ADC programs in 15 western states 

took 755,143 coyotes. M-44s accounted for 92,843 coyotes, 
or 12.3 percent of the total (Table 2).  The percentage of 
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Table 1. Numbers of animals reported taken by M-44 in the Federal-Cooperative Animal Damage Control program from July 
1975 through September 1986. 

 

coyotes taken by M-44 varied between 6.3 and 17.7 percent 
in different years. 

Starting with M-44 reregistration in September 1975, M-
44 use increased through 1977 and then declined due to users 
personal perceptions that M-44 ejectors and capsules were 
unreliable. These perceptions led the program to make a 
concerted effort, beginning in 1981, to identify and correct 
the causes of poor M-44 performance (Connolly and Sim-
mons 1984). Ejector and capsule improvements resulted in 
increased M-44 use, so that the number of coyotes taken by 
M-44s increased every year after 1981. The coyote take by 
M-44s more than doubled from 1981 through 1986, while the 
M-44 contribution to total ADC program coyote take rose 

from 10.4 percent in 1981 to 17.7 percent in 1986 (Table 2). 
It is important to look beyond the program-wide trends 
illustrated in Table 2, because M-44 importance varies 
widely from state to state. In FY 1986, for example, more 
coyotes were taken by M-44 than by any other method in 
Texas, Nebraska, and New Mexico (Table 3). Conversely, 
aerial hunting (helicopter and fixed wing) was most impor-
tant in Colorado, Idaho, Montana, Nevada, North Dakota, 
Oklahoma, South Dakota, Utah, and Wyoming. Leghold 
traps took more coyotes than any other method used in 
Arizona, California, and Oregon. Program-wide in 1986, 
more coyotes were taken by aerial hunting than by any other 
method. Leghold traps were second and M-44s third. 
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Table 2. M-44 coyote take in relation to total coyote take in 
the ADC program in 15 western states, 1976-1986. Target Animals Taken per Unit of M-44 Effort

ADC state annual reports record M 44 effort in years: 1 
M-44 year equals 365 unit set nights. Estimates of M-44 
effort were incomplete for some states, but program wide 
estimates were available for FY 1977-81 (Table 4). M-44 
effort varied widely from state to state. In general, the levels 
of effort in different states corresponded with numbers of 
animals taken by M-44. The 3 states that reported the most 
M-44 effort were Texas, New Mexico, and California. These 
states also took the largest numbers of animals by M-44 
(Table 1). 

Numbers of target animals taken per M-44 year varied 
little from year to year. The aggregate value for all 5 years 
was 1.2 animals per M-44 year (Table 4), similar to the 1.1 
target animals per M-44 year reported from the FWS experi-
mental program that preceded reregistration (Matheny 
1976). These data imply that, for the program overall, M-44 
efficiency varied little over time. 

CONCLUSIONS 
The M-44 was an important predation control technique 

prior to its withdrawal from the Federal-Cooperative ADC 

Table 3. Numbers of coyotes taken by method in 15 western state ADC programs, FY 1986. 
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Table 4. Annual M-44 effort in 15 western ADC programs. FY 1977-81. 
 

program in 1972. Following reregistration in 1975 it has 
again become one of the most important techniques for 
controlling damage by wild canids, particularly coyotes. The 
coyote take by M-44 has increased each year since 1981. The 
1986 take of 12,957 was the largest number of coyotes taken 
in any year since reregistration, but was well below the 1971 
peak. It remains to be seen whether the M-44 will again 
become as important as it was before the 1972 predacide ban. 

ACKNOWLEDGMENTS 
This paper summarizes information recorded by hun-

dreds of ADC program employees. It is not possible to name 
them all but their efforts are appreciated. I particularly thank 
the many persons in state offices who responded promptly 
and cheerfully to numerous requests for information, and M. 
Fall, R. Burns, P. Savarie, W. Rightmire, G. Nunley, R. 
Thompson, D. Hawthorne, and P. Edstrom for helpful review 
comments. 

LITERATURE CITED 
BACUS, L. C. 1969. Introducing the M-44. Field Training 

Aids, FTA-9, Division of Wildlife Services, U.S. Bureau 
of Sport Fisheries and Wildlife, Denver, Colorado. 2 pp. 

_________ .n.d. [1971?]. Modifications of theM44. Field 
Training Aids, Supplement to FTA-4, Division of Wild-
life Services, Bureau of Sport Fisheries and Wildlife, 
Denver, Colorado. 5 pp. 

CONNOLLY, G. and G. D. SIMMONS. 1984. Performance 
of sodium cyanide ejectors. Proc. Vertebrate Pest Conf. 
11:114-121. 

EVANS, G. D. and E. W. PEARSON. 1980. Federal coyote 
control methods used in the western United States, 1971-
77. Wildl. Soc. Bull. 8(l):34-39. 

MATHENY, R. W. 1976. Review and results of sodium 
cyanide spring loaded ejector mechanism (SCSLEM) ex-
perimental programs. Proc. Vertebrate Pest Conf. 7:161-
177. 

224 



POTEET, J. L. 1967. Trap Gun. Patent No. 3,340,645. Sept. 
12, 1967. U.S. Patent Office, Washington, D.C. 3 pp. 

RUCKELSHAUS, W. O. 1972. Environmental Protection 
Agency PR Notice: Suspension of registration for certain 
products containing sodium fluoroacetate (1080), strych-
nine and sodium cyanide. Federal Register 37(54):5718-
5720 (Mar. 18, 1972). 

SHULT, M. J., C. W. RAMSEY, and W. G. KLUSSMANN. 
1976. Using the M-44 in coyote control. Texas Agricul-
tural Extension Service Publication MP-1181. Texas 
A&M University, College Station, Texas. 12 pp. 

THOMAS, W. L. 1986. Testimony of William L. Thomas 
before the United States Environmental Protection 
Agency, FIFRA Docket No. 559. Office of Endangered 

Species, U.S. Fish and Wildlife Service, Washington, 
D.C. 28 pp. 

TRAIN, R. E. 1975. Environmental Protection Agency: 
Sodium cyanide applications to register for use in the M-
44 device to control predators. Federal Register 
40(189):44726-44739 (Sept. 29, 1975). 

U.S. DEPARTMENT OF THE INTERIOR. 1978. Predator 
damage in the West: study of coyote management alter-
natives. Fish and Wildlife Service, Washington, D.C. 
168 pp. 

YOUNG, S. P. and H. H. T. JACKSON. 1951. The Clever 
Coyote. University of Nebraska Press, Lincoln, NE. pp. 
204-209. 

225 




