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GUARD DOGS AND GAS EXPLODERS AS COYOTE DEPREDATION CONTROL
TOOLS IN NORTH DAKOTA

WILLIAM K. PFEIFER and MICHAEL W. GOOS, Animal Damage Control, U.S. Fish and Wildlife Service,
Bismarck, North Dakota 58501

from coyote (Canis latrans) depredation since the mid-1970s. They have been used in addition to other
lethal and nonTethal control tools. The U.S. Fish and Wildlife Service gathered information from field
testing and landowner interviews to measure their effectiveness. Guard dogs reduced the rate of
depredation by 93 percent on the 36 ranches surveyed. Gas exploders deterred coyotes from depredating
on 30 ranches an average of 31 days during the 1980 and 1981 grazing seasons. An increasing number of
sheep producers are using these control methods to reduce losses and become less dependent on a publicly
funded damage control program.

ABSTRACT: Guard dogs and gas exploders have been successfully used in North Dakota to protect sheep

INTRODUCTION

People in the sheep industry and animal damage control personnel generally agree that a variety of
control methods are needed to obtain best results in reducing sheep losses caused by predators. The
most desirabie methods should be effective, economical, and environmentally safe. The recent need to
test additional methods stemmed from public concern over the nature and extent of predator controt
activities, the ban on the use of toxicants, and economic restraints.

Since the mid-1970s the U.S. Fish and Wildlife Service, Animal Damage Control (ADC) field personnel
in North Dakota have used, or encouraged the use of, nonlethal methods to help reduce coyote depredation
of sheep. Guard dogs and propane exploders have been demonstrated to be successful methods of reducing
depredation in North Dakota. The following describes the results obtained from the use of guard dogs
and exploders. This report does not endorse one breed of dog or brand of exploder over another.

GUARD DOES

Coyote depredatioq on some ranches in North Dakota is a problem. Where it occurs, depredation can
greatly reduce or eliminate the income from a sheep operation. At least 36 North Dakota sheep producers
are now using guard dogs to reduce coyote depredation.

The concept of using dogs to guard sheep and other Tlivestock from predators is an ancient one and
can be traced back to many centuries B.C. in Eurasia (Bordeaux 1974). Guard dogs were first brought te
the Americas with the Spanish conquistadors to help protect their flocks (Lyman 1844). These guard dogs
were commonly seen with large flocks of sheep in South America (Darwin 1839). Apparently, the Spanish
dogs)did not persist into the 20th century as a result of inbreeding with indigenous Indian dogs (Black
1981).

Guard dogs are still being used in Europe and, although there are a dozen or so traditional guard
dog breeds, they share the same basic behaviors. These dogs travel with the flock, stay with them day
and night, and are an effective defense against would-be predators (Coppinger and Coppinger 1978). The
dogs are bred to be large, placid, powerful, courageous, and loyal to their masters and flocks.

Prior to the mid-1970s, most individual dogs of guard dog breeds in the United States existed only
as show dogs or as family pets. Of these breeds, the Great Pyrenees was the most available. The
Komondor and Kuvasz were less available and the Italian Maremma, Yugostavian Shar Planinetz, and the
Turkish Karabash existed in low numbers.

Research on the use of guard dogs began in 1976 when Dr. Samuel Linhart, Denver Wildlife Research
Center, began a short study of Komondor dogs and their behavior. Four Komondor dogs, used in pairs,
were studied during the 1976 grazing season. The Komondor dogs had been trained to attack captive
coyotes and to stay within fenced sheep pastures. The dogs were evaluated on three ranches (two in
North Dakota and one in Montana) in pastures of 26-134 hectares (65-330 acres) in size, to determine
their potential in protecting sheep from coyote depredation. Service personnel made daily checks of
sheep losses on each ranch for three consecutive 20-day periods: preceding placement of the dogs,
during their time in pastures, and after their removal. Sheep kills by coyotes decreased significantiy
during and following the use of dogs, suggesting some potential for the deterrence of coyote depredation
under fenced-grazing conditions {Linhart et al. 1979).

Guard dog research is now conducted primarily at two locations: the U.S. Sheep Experiment Station
(USSES), USDA Agricultural Research Service in Dubois, Idaho; and the Hampshire College's New England
Farm Center {NEFC) in Amherst, Massachusetts. Research on livestock guard dogs began at USSES in the
fall of 1977; since then over 50 individual dogs have been studied. Most of the dogs have been reared
and observed at the USSES; over 25 have been placed with cooperating sheep producers in various western
states. Approximately 60 percent of the dogs studies were rated as good-to-excellent with respect to
performance in remaining with sheep and significantly reducing predation. Only one of the dogs studied
was considered a complete failure. The success rate of the dogs that were acquired, trained, and worked
in the last 2 years of the study was greater; over 75 percent were rated good-to-excellent. The
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Table 1. Results of guard dog use in North Dazketa 1976-1981. Information was obtained through interviews
with ranchers using dogs to guard sheep.

Number of Losses/year Losses/year Dogs/ranch Guarding time
Ranch sheep guarded before dog(s) with dog(s) male(M) female(F) year/month
1 300 25 - 0 1-M 0/5
2. 400 35 0 1-F 0/7
3 225 35 0 1-M 1/0
4 400 0 0 1-M 1-F 1/5
5 150 0 ' 1-F 1/6
b 10 0 1] 1-F 1/6
7 150 10 1] 1-F 1/6
8 600 25 0 1-F 1/7
9 400 30 ¢ 1-F 2/0
10 500 12 0 1-M 2/6
11 400 85 0 1-M 2-F 3/6
12 3000 * -0 1-F 4/6
13 1600 65 0.4 2-F 5/6
14 300 20 1 1-M 0/5
15 400 5 1 1-M 1/6
16 300 25 1 1-M 1/7
17 450 70 1 1-M 1/10
18 750 75 1 1-M 1-F 2/0
19 - 600 22 1 1-M 2/0
20 700 35 1 1-M 2/6
21 300 27 1 2-M 1-F 3/0
22 650 25 1.5 1-F 3/6
23 1200 20 2 2-M 2-F 2/0
24 1400 12 2 1-M 2-F 5/0
25 600 45 3 1-M 2/8
26 500 35 . 2-M 1-F 4/0
27 €00 10 3 1-M 1-F 5/8
28 400 45 5 1-M 0/8
29 275 ‘ 30 6 1-M mn
30 500 35 6 1-M 2-F /1
3 275 40 8 T-M o/M1
32 1200 50 10 2-F 0/5
33 550 23 12 1-M 0/5
34+ 200 - t=-F 0/0
35%* 200 - 1-M 0/Q
36** 450 20 - T-M 0/0
Ave 590 Ave 31.3 (6%) Ave 2.1 (.4%) 28-M 24-F Total 54 Ave 2/2

* Got sheep and dogs at the same time.
** Data from ranch numbers 34, 35 and 36 not included because pups were not yet working.

When the ypung dogs matured their working behavior varied. Most of the dogs remained with the
sheep or near the fence boundary. A few roamed farther and spent less time directly with the sheep.
Some dogs brought the sheep back to the headquarters at night and led them to the pasture in the
morning. Others stayed with the sheep in the pasture during the night but left the pasture during the
day to return to headquarters for food. The dogs were quite independent and the rancher alicwed the
dog to develop its own guarding behavior. Some ranchers using dogs for the first time had difficulty
understanding what the dog was doing.
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7-8 minutes. The landowner was advised to start the exploder before dark, shut it off at daybreak, and
to change its location every 4-5 days. In all cases exploders were successful in stopping or reducing
Tosses until the offending coyotes could be removed. ADC personnel reported that exploders were an aid
to their operation and that most of the success or failure depended upon how the user operated the
exploder (Severson, R., USFWS, unpublished data).

The U.S. Fis@ and Wildlife Service's Denver Wildlife Research Center,encouraged by these results
and after discussions with North Dakota ADC field personnel, made plans to document the effectiveness
of exploders. A project was initiated to document exploder effectiveness on 10 different ranches with
known depredation problems.

A minimum of five verified kills within a 2-week period was required before the study was initiated.
After five kills, the exploder was placed at the bedground or elsewhere in the pasture. Payments were
to be made to sheep producers for losses incurred by coyotes as long as exploders were used as the
sole means of control. The exploder was operated until the grazing season was over or until a minimum
of two verified coyote kills occurred. At that time, the test on that ranch would be terminated.

Only three ranches met the criteria of the study and agreed to cooperate. Exploder use was
documented during the 1979 and 1980 grazing seasons. On the first of the three ranches, three exploders
were placed in a 255-hectare (630 acre} pasture containing approximately 1,000 ewes and lambs after 5
sheep were killed within the previous 16 days. The exploders were set to fire at 8-10 minute intervals
and operated only at night. Killing was subsequently stopped for 17 days. On the second ranch, two
exploders operated only at night and set to fire every 8-10 minutes were placed in a 182-hectare (450
acre) pasture which contained 190 sheep after 6 sheep kills had been confirmed during the previous 10
days. Killing was stopped for 26 days. On the third ranch, one exploder was placed in a 24-hectare
(60 acre) pasture that contained 265 lambs. A second exploder was placed in an adjacent 32-hectare
(80 acre) pasture that contained 170 ewes. Both exploders were set to fire every 20 minutes. Exploder
use was initiated after seven kills occurred during the previous 4 days. Killing was stopped for 102
days, at which time the lambs were moved to a feedlot (Linhart et al. in preparation).

OBSERVATIONS

During the 1980 and 1981 grazing seasons, exploders were used by North Dakota ADC District Field
Assistants {DFAs) on an additional 30 ranches where coyotes were killing sheep. Coyotes were deterred
from killing from 1 day to 180 days (average 29 days), at which time the last test was terminated.

Losses were stopped for the remainder of the grazing season without coyote removal on six ranches

(20 percent). In seven instances (23 percent}, the exploder prevented further losses unti} the depredat-
ing coyotes were removed. On four ranches (13 percent), no additional losses occurred until the

exploder became inoperable due to landowner neglect. Losses only occurred when the exploder malfunctioned
in two cases (7 percent). Killing occurred in the remaining 11 cases (37 percent) with the exploder in
use; however, coyotes were deterred from killing for an average of 18 days (Table 2)}.

Landowners purchased and used gas exploders to prevent Josses. For example, two North Dakota sheep
ranches, each with a history of Josses to coyotes, have used exploders for the past 3 years. On one
ranch, no losses have occurred. On the other ranch, losses have occurred only when the exploders
malfunctioned or ran out of propane. At each of these ranches the landowner moved the exploder every
3-4 days and varied the firing intervals. Each rancher used a different firing pattern varying from
just a few minutes to occasionally not firing the exploder all night.

DISCUSSION

Use of the propane exploder in North Dakota deterred coyotes from killing sheep. The delay
provides a Tonger time period for locating depredating coyotes, thus increasing effectiveness of ground
control tools and aerial hunting. The delay also allows the DFA to schedule his time more efficiently,
coordinate his operation, and reduce the cost of control.

When Service assistance was requested, the DFA determined if the exploders were to be used. The
DFA considered workload, area, pasture size, expected coyote population, expected landowner cocperation,
and acceptance by neighboring landowners. Generally, the depredating coyote or coyotes had to he
removed and each DFA decided which control tools were used in conjunction with the exploder. Use of
the exploder was especially vaTuable when the DFA had a heavy workload. The exploder deterred or
reduced losses until other control tools could be used. This allowed the DFA to conduct operations on
many ranches simultaneously or delay depredations in one area and concentrate efforts where a greater

need existed.

The exploder was also placed to shift the area frequented by coyotes or their approach path to the
pasture. This was especially helpful when there was an access problem on adjacent land or if it was
difficult to use a selected control tool in certain terrain. The exploder was also used to change a
killing pattern. For example, if the coyote(s) was killing at night and leaving the pasture before
dawn, a DFA would fire an exploder through the night until dawn. The exploder was then shut off and
the coyote{s) was no longer discouraged from entering the pasture, thereby becoming more vulnerable to
aircraft or firearms.

Landowners were encouraged to purchase and utilize exploders to prevent depredations. The exploder
was especially effective when lambing occurred in range pastures. The exploder was used to prevent the
establishment of a ki1l pattern. If the lambs camn be protected for even a month, the use of the exploder
is economically feasible.
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