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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.

Proc. Vertebr. Pest Conf. (A.C. Crabb and R.E. Marsh, Eds.),
Printed at Univ. of Calif., Davis. 13:220-225, 1988

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-

220



— i — —— e ee——

PRECAUTIONARY
STATEMENTS

EATLEGS T HEMALE
SUT DDMLETIS AdsalE

Iorga prymees,

HESTRICTED USE
PEETICICHE

o wvap @y Ep nwaed acafizans ke =
ar wpenhlke 20 e G
IFecy @ ot qraoamwesd grawmp awnaia

DIRECTIOMNS FOR USE f

W osamive el Padonl e i oLps il
(SEERL 11 8 mwesw bowmbisd whe (W
d5h Fep

Ter i amelibis winall COa I piZdde cua i
FrprEl, o2 ol g e W AN Gugil

£, The & WiH4TR

FANGER

Grcka Chonins Fap B0 ofean o seadiaeds a0
mylpd Lhe erbe wif sHCuFs vEnsree
e e el baesibn FR g zvogai wrar
wrelrg =ikry owd o ommedleg e
cppddp epmciEn. BAR FEcd e lpem ab
pzmrp z! wwe-tiola ek aalezw in cam
MFLr cyEmr e B open kel 30 med

[SEL

Bl I T

Ted Sigred %K -
14dal

Vialh Feeldg dadiw Caurdd cdmall,

U=d ETdHOE CTEFEULED

Fir ownm w ihin SN dHERY Sinkid T £
s [eE WAL, MR fEG [PAHa sfami
poeHE B rEMSdiHcIEal #1d &
gh Ml OeaE nENXE 4rE pmalinn

S3dns (DEaBR- - o -

Sf wdslelin. Hef i T Il qTERL

fal 3 b owied graay. Fas
LT o CRMEWE EEgE @l wd fisd Leg
el Boored placn i3 mreE wrdie beed DT
LR LE R

IWPEATART - Do kead by or oamamg
Hdk cputid SICESEI ©F b B AT amEan
mradio 1w e Fawrkier Dolwan or

% ez g @18 dHLICrn, AEEARTRI IHERART L
RS Ivorrran or WSEEpen dERdE. &R
2 11 Uau we ewkE THEW ML

itdid W EL AdE JaoAL Zed dBrHI ik 1T
adalnd ppd BLISL wed SEa ol E@LEY eIl
Toidally Edbee it Py of arckig |

o ome b s ivmapred ln rew
3 EIEmET RER.

1B O TAL WAZNELES |

=hs sinidide bOTOELD T WIRAIRe S
1 |._. Vol maak e wiewd. SRR
| prdanigs waan bs vhaveg o diaygWET:
vodhpmel ol wapm. Tha WAL aHoxr
vrAs tqrmal S pad 1 Gardd PEMLRD
| by melmpsnd oA Wwd labdl

i = hry raieE sdia
| SHEMITAL HAZEPOY jambiw

Cadazl a@m gzed isdmxy prmawas o pod

KCEP aUm DF
THE REACH C¥F CHLGREM

DANGER g%- POISON o

o FTATEREWT oo mascTEE Al TAdrTWEAT.

il 1apbedn e Idhabe, 2wl ebond W0
Ay paraycr ek s
Fava lam Do v RdLEY dRrdD BammEn i
ssdray el g deml Mare el e §RIIPEL
BT mmad 1Y swrmsog iesl R peeks lekik
Ll wid WE WIEERD wrmimdkaa 1 beepkin,

Ik Pk W EEFENCE

P Mipurd G-k EITATSdHE i
Cnde d Fonslio b T,

P ows vt wrelanky kit &0 2 0TE Bl s

INFFadd PaEwsEs gl 1w || ':_"I- I-_-:-h_":'i:;rh'rh"-l" i chyie ol

SEL LIFT S0 PaWpy FOs monpees. #fIC-
CeuTICHARY E7d7E s s

WAMMIHG SIZEE
Yavdey pgro rap Bp prled o cbe goreed
mim gw gl 1he apckedlan g Bl
[faorbadtrafnb] wureey migrs rapd i
mied I B gererd wpn Al gl
pasibonfan Win

EIRENIE AMD PRSTOREL

Slwage . Sgwy Ll goinae ahpadli cedan |
bk oww anp Inowofry plek demby SEE b,
dorpdie arieas red il Uw Wl SaWd-
rrr i oo haad wal®

Qhpe] - Mopesn of JdESAd BT Bl
WA copades by Baddl 07 i M (3nrer |

irrg hat
7 gy, e im sbe Edd @ dl @ WTER' IEd D ok 1

L & Depamasl o Fa e ks
Fhyord BLETTe u=ii
Wbleplan, I 12 X3
FPA B, B B
RS Frg Ha BTR2S

T DT W |

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.

Targel spedics MOmtargel species’

Red  Gray | wild it Gwil
Stae® - Coyote fox finx : dig, Sk Op  Ra [¥53 [ Cihers Tolals
AZ 1563 0 £ 4] 1 a ":I_- F B I:l_ _I a !ﬁ%ﬁ- -
Ch 6754 3 155 26 a3 i 126 ¥ 0 43 7143
Co 17002 8 4 1 12 a . 1] ] 2 1731
o s 26 {1 0 1] a o o t 6 1077
MT aD 1R ] o 12 'f.r 2 0 o k! 4172
NE IES 6 il 2 175 27 32 o 8 11 4127
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NM Geer 4 25% 225 155 i 12 e 133 31 W77
0K 3297 1 1 ol 343 241 e o 1 29 3095
OR 1302 A2 1 0 4 5 8 o 1] 5 1357
SDh 27 578 ] i 13 0 6 0 0 3 3397
X 55547 w2 124 3R [317 0la nE 1 22 218 61383
uT 13 14 1 4 1 0 0 n 0 [ 1157
Wy 31 i Q 0 ] 0 a (h ] 481
Tmals 92843 2582 17H4 LaH 2001 1191 e 257 138 412 103255
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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.

Fiacal Coyode tako M- ke as
year h-24 Towal percent of ot
197t 5318 LY 6.3
1% TOr T 14731 54
18977 B0 BT 11.7
1978 THW 1523 [1.7
19749 B33 H6199 0.1
1980 L 58461 LT
1481 Gl AHHUG (04
1982 HET4 56014 12.1
1963 DA BI927 154
14k 11577 ERELT [5.48
1983 | 158a 75514 15.8
14 129=7 TER64 7.7
All years 02845 TH5143 12.3

LT} = Transidinn Cuarter (uly - Seplember [ 576,

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.

Ciyoics Taken By Mothod
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Table 4. Annual M-44 effort in 15 western ADC programs. FY 1977-81.

M4 Years
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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.
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