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ABSTRACT Woodpecker damage to utility poles results in significant monetary losses to utility companies
worldwide. Most techniques for repelling woodpeckers from utility poles are costly, difficult to install,
effective for a limited time, or ineffective. We evaluated the Sonic Dissuader for detecting and deterring
pileated woodpecker (Dryocopus pileatus) damage to wooden utility poles in controlled flight pens. The Sonic
Dissuader emits pileated woodpecker and avian predator calls contingent upon pecking by woodpeckers.
Ratios of departure were lower and woodpeckers spent more time after a pecking event on the pole with
the Sonic Dissuader compared to the control pole (paired t ¼ 6.26, df ¼ 7, P < 0.001, and F1,4 ¼ 5.00,
P ¼ 0.089, respectively). This may substantiate observed behavior of pileated woodpeckers to freeze when
confronted with a predator.We did not observe differences in amount of time spent on poles, amount of time
spent pecking on poles, and weight of wood chips removed from poles with and without the Sonic Dissuader.
We propose that testing distress calls or other repellents as potential deterrents in combination with
detection technology is warranted. � 2011 The Wildlife Society.
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Pileated woodpeckers (Dryocopus pileatus) are large North
American woodpeckers (length 38–51 cm, wt 250–350 g;
Bull and Jackson 1995). They occupy mostly deciduous and
coniferous forests in southern Canada, and western, mid-
western, eastern, and southeastern United States (Bull and
Jackson 1995). Their populations have increased 1.5%/year
in the United States from 1966 to 2007 (Sauer et al. 2008).
Pileated woodpeckers cause severe damage to utility poles

throughout their range, resulting in significant monetary
losses to utility companies. In 1981 and 1982, the Central
Missouri Electric Corporation replaced 2,114 poles due to
direct and indirect damage by woodpeckers (Stemmerman
1988). Alabama Power Company spent >US$3 million in 1
year to replace poles damaged by woodpeckers (Abbey et al.
2000). Estimated cost of replacing poles forManitoba Hydro
in 1992 was US$9,000/pole (poles, transportation, and
installation; Millar 1992). Damage to utility structures has
also been reported for Asia (Kuroda 1955, Nakajima and
Shimizu 1957, Kazama 1980), Europe (Turcek 1960), and
Fennoscandia (Bevanger and Thingstad 1988).
Causes and characteristics of damage by woodpeckers to

utility poles vary by species. Ladder-backed woodpeckers

(Picoides scalaris) often drill holes on the underside of
cross-arms of smaller poles, sometimes boring completely
through the cross-arm. Acorn woodpeckers (Melanerpes
formicivorus) create large holes for roosting and nesting,
and smaller holes for storing acorns. Pileated woodpeckers
create distinctive square-shaped holes that initially have an
angular cone-shaped appearance inside, typically in the
middle to upper portion of the pole below the cross-arm
(Dennis 1964).
Stuffed owls, imitation snakes, and similar scare devices

have shown little success for deterring woodpeckers (Dennis
1963). Scare devices have been ineffective mostly because of
habituation by birds (Rumsey 1970). Protective wraps of
solid metal or plastic, and wire and plastic mesh have
occasionally reduced damage by woodpeckers, although
instances of damage still occur (Stemmerman 1988,
Harness and Walters 2005). Numerous chemicals were eval-
uated for deterring woodpeckers, but none were successful
(Jorgensen et al. 1957, Jorgensen 1960). Some chemical
repellents have deterred damage by pileated woodpeckers
in cage trials at the National Wildlife Research Center
(NWRC; J. L. Cummings, United States Department of
Agriculture, Animal and Plant Health Inspection Service,
unpublished work), but these chemicals have not been
evaluated in the field. Disadvantages of many of these
techniques include cost, difficulty of installation, longevity
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of the product, and ineffectiveness at deterring woodpeckers
(Abbey et al. 2000).
Species-specific sound deterrents typically use vocalizations

of the problem species and have been used in control of crows
(Corvus brachyrhynchos; Delwiche et al. 2007), house finches
(Carpodacus mexicanus), European starlings (Sturnus vulga-
ris), and American robins (Turdus migratorius; Berge et al.
2007). Vocalizations of the pileated woodpecker include
pair-interaction calls for breeding, pair-bond maintenance
and courtship, and calls between rivals (Chapman 1939,
Humphrey 1946, Kilham 1959, Short 1982). Pileated wood-
peckers also utilize nonvocal sounds (e.g., drumming and
tapping) for definition of territories and pair communication
(Bull and Jackson 1995). Pileated woodpeckers respond to
conspecific calls in defense of their territory by drumming,
calling, and chasing off intruders (Bull and Jackson 1995).
Response to predators typically involves an alarm call, repo-
sitioning to gain a better view point, or becoming silent and
inconspicuous (Bull and Jackson 1995).
The Sonic Dissuader (Myrica Systems Inc., Winnipeg,

Manitoba, Canada) is designed to detect drumming and
pecking by woodpeckers and emit pileated woodpecker
and avian predator calls. Although this device has shown
some promise in field testing (McIlraith and Berger 2002),
a field test in 2005 had inconclusive results due to the
timing of installation and associated battery problems.
Minor modifications to the battery and on–off switch were
made prior to 2007 testing (J. L. Cummings, unpublished
work). The objectives of this study were to 1) determine the
efficacy of the Sonic Dissuader, as designed by Myrica
Systems Inc., for detecting and deterring woodpecker
damage to utility poles in a controlled environment, and
2) compare the effectiveness of the individual calls of the
Sonic Dissuader to deter woodpeckers from utility poles.

STUDY AREA

We captured pileated woodpeckers (n ¼ 6 M; 2 F) from 10
to 19 April 2007 in the Cass Ranger District of Ozark
National Forest, Arkansas, USA, using a mist net and
recorded pileated calls (York et al. 1998, Tupper et al.
2010). We transported woodpeckers within individual cages
(50 cm � 61 cm � 50 cm) to the NWRC outdoor animal
research facility in Fort Collins, Colorado, USA. We pro-

vided 1 wooden perch in each transport cage, and food and
water ad libitum throughout transport. We held all pileated
woodpeckers individually within NWRC’s outdoor aviaries
(2.6 m � 2.6 m � 5.3 m). We lined holding pens with
nylon-mesh nets to prevent injuries to woodpeckers
(Tupper et al. 2010). We tested all woodpeckers individually
within a flight pen (18 m � 36 m with ht ranging from
2.5 m to 7.6 m). We released all pileated woodpeckers at
their capture location upon conclusion of our studies.

METHODS

We conducted testing on the Sonic Dissuader, as designed
by Myrica Systems Inc., from 14 August to 5 October 2007.
We fed woodpeckers 20 g of canned dog food (beef), 35 g of
mealworms, and 50 g of mixed fruit (apples, oranges,
bananas, and grapes) daily (Tupper et al. 2010). While in
captivity, each bird was provided free access to 1, 1.2-m
tall � 30-cm-diameter section of untreated southern yellow
pine (Pinus palustris) pole. The capture, care, and use of all
subjects were approved by the Animal Care and Use
Committees at Colorado State University (study protocol
07-074A-01) and NWRC (protocol QA-1490; S. K.
Tupper—Study Director).
Myrica Systems Inc. provided both the Sonic Dissuader

and a control device for testing. Each device was housed in a
gray utility box that contained electronics for data logging.
The Sonic Dissuader was powered by a solar-charged, lead-
acid gel-cell, and the control device was powered by a 6-V
lantern battery. Each unit was designed by Myrica Systems
Inc. to detect vibrations from woodpeckers pecking on
the pole but exclude vibrations from other sources. When
vibrations from woodpeckers were detected, they were
logged digitally within the device, along with the tempera-
ture, battery power, date, and time of day. The Sonic
Dissuader played digital recordings provided by the
manufacturer (Table 1) for deterring pileated woodpeckers,
whereas the control device did not emit any sounds. The
Sonic Dissuader was programmed to broadcast a call when it
detected pecking by a woodpecker during daylight hours.
The order of calls played was the same for each bird tested.
A maximum of 1 call was played within each 15-min period
per the manufacturer’s settings.

Table 1. Response of pileated woodpeckers to woodpecker and predator calls emitted by the Sonic Dissuader at the National Wildlife Research Center, Fort
Collins, Colorado, USA, 14 August–5 October 2007. A departure occurred if bird departed the pole within 42 s of the call being played (twice the length of the
longest call).

Call
Length of
call (sec)

No. of
broadcasts

No. of
departures

Mean ratioa

of departure SE
Lower
95% CI

Upper
95% CI

Pileated woodpecker territorial announcement 4 69 22 0.35 0.10 0.124 0.580
Pileated woodpecker threat chatter 16 72 19 0.22 0.06 0.082 0.351
Pileated woodpecker communication chatter 21 67 19 0.41 0.09 0.210 0.613
Pileated woodpecker drumming 4 69 20 0.35 0.06 0.219 0.490
Merlin (Falco columbarius) 5 69 17 0.28 0.09 0.068 0.486
American kestrel (Falco sparverius) 6 68 20 0.31 0.06 0.164 0.459
Red-tailed hawk (Buteo jamaicensis) 4 72 14 0.18 0.06 0.045 0.317

a Ratio equals no. of departures divided by total no. of broadcasts averaged across birds.

Tupper et al. � Evaluation of Sonic Dissuader 41



Eight woodpeckers, one at a time, were transferred for
testing to a flight pen. Within the flight pen, 2, 7.5-m utility
poles were installed 26.5 m apart. Each device was randomly
assigned to a pole, mounted 1.5 m from the top, and placed
facing southwest. The Sonic Dissuader was located on the
north side of the pen for 4 test birds and on the south side of
the pen for the remaining 4 birds. Utility poles were replaced
3 times during the study.
Each bird was released into the flight pen between

0600 hours and 0700 hours on day 1 of testing and remained
for a 5-day testing period. The standard diet was placed in
the center of the pen and offered daily; water was available ad
libitum. The data recorders in the Sonic Dissuader and the
control device recorded the 15-min time period during which
woodpeckers were detected on the pole and the total number
of events (e.g., pecking, weather) recorded for that 15-min
period. The Sonic Dissuader also recorded which of the
7 calls was broadcast during the 15-min period.
Both poles (with and without the Sonic Dissuader) were

video-taped (with sound) during daylight hours (0545–
2030 hours). From the tapes, we recorded total amount of
time that woodpeckers spent on each pole, the call type
emitted by the Sonic Dissuader, the time of the broadcast,
and the duration of pecking (sec) before and after the broad-
cast. Woodchips chiseled off the poles by woodpeckers were
collected within a 5-m radius from each pole at the end of
each 5-day testing period, placed in a drying oven at 828 C
for 24 hr to standardize moisture content, and weighed
(�0.1 g).

Statistical Analyses

We summed the number of times each call was broadcast for
each bird each day and the seconds until each bird departed
the pole after each broadcast. We considered a departure to
occur if the bird left the treated pole within 42 s (twice the
duration of the longest call) after the call was played. In order
to standardize departures per number of broadcasts by
bird we calculated the ratio of departure from both Sonic
Dissuader and control poles. To calculate a ratio of departure
we summed the total number of departures among the 7 types
of calls and divided by the total number of broadcasts on
the treatment pole for each bird. We calculated a ratio of
departure from the control pole based on the number of
departures within 42 s after pecking.
To determine the efficacy of the Sonic Dissuader we con-

ducted 5 comparisons between the Sonic Dissuader and
control pole. We analyzed time (averaged across days) that
pileated woodpeckers occupied and pecked poles with and
without the Sonic Dissuader using an analysis of variance
(ANOVA [PROC GLM; SAS Institute Inc. 2003]). We
analyzed the ratio of departure from the Sonic Dissuader
versus control poles with a paired t-test (PROC TTEST).
We analyzed the mean time to departure from the Sonic
Dissuader versus control pole using a repeated-measures
ANOVA (PROC GLM). The random effect in our model
was bird subjects, the between-subjects effect was treatment,
and the within-subject effect was test day. We compared
woodpecker damage (i.e., mass of removed wood) on Sonic

Dissuader versus control poles using a paired t-test (PROC
TTEST).
To compare the effectiveness of the individual calls for

deterring pileated woodpeckers we compared the ratio of
the number of departures per the total number of
broadcasts for each of the 7 calls using an ANOVA
(PROC GLM). We used descriptive statistics (mean �
SE) to summarize departure ratio of birds due to each call.

RESULTS

The Sonic Dissuader broadcast a call 570 times during the
40 days of testing. Due to a video failure, 63 of the broadcasts
from bird 4 were not verified. Of the 570 calls that were
broadcast, we verified that 21 calls were caused by weather
events (e.g., rain, wind, thunder); the remaining calls were
caused by woodpecker pecking. Mean number of broadcasts
ranged from 10 to 15 daily and did not vary among the 5 days
of testing (Fig. 1).
There was no difference in the amount of time birds spent

on poles with Sonic Dissuaders (x ¼ 8,217 s, SE ¼ 3,576)
and poles with the control device (x ¼ 8,011 s, SE ¼ 1,927;
F1,7 ¼ 0.00, P ¼ 0.962; Fig. 1). Woodpeckers spent 447 s
(SE ¼ 148) pecking on poles with the Sonic Dissuader
compared to 1,744 s (SE ¼ 1,043) on control poles
(F1,7 ¼ 1.52, P ¼ 0.258; Fig. 1). We detected a smaller
ratio of departure from the pole with the Sonic Dissuader
(x ¼ 0.29, SE ¼ 0.04) compared to the control pole (x ¼
0.70, SE ¼ 0.04; paired t ¼ 6.26, df ¼ 7, P < 0.001;
Table 2). After a pecking event, woodpeckers remained on
the pole with the Sonic Dissuader longer (x ¼ 151 s, SE ¼
20) than control poles (x ¼ 81 s, SE ¼ 9; F1,4 ¼ 5.00,
P ¼ 0.089), but time to depart poles did not vary across
the 5 days (F4,16 ¼ 0.21, P ¼ 0.928) nor across the 8 birds
(F7,4 ¼ 0.84, P ¼ 0.609).Woodpecker damage (i.e., mass of
removed woodchips) did not differ between poles equipped
with the Sonic Dissuader (x ¼ 54.7 g, SE ¼ 21.3) and poles
equipped with the control device (x ¼ 101.0 g, SE ¼ 47.4;
paired t ¼ 0.93, df ¼ 7, P ¼ 0.383; Table 3). We did not
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Figure 1. Mean time spent on poles and time spent pecking on poles by
pileated woodpeckers (n ¼ 8) by day, during testing at the NationalWildlife
Research Center, Fort Collins, Colorado, USA, conducted 14 August–5
October 2007. Vertical lines represent �1 standard error.
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detect a difference in ratio of departure among the 7 types of
calls from the treated pole (F6,49 ¼ 1.22, P ¼ 0.310;
Table 1).

DISCUSSION

Woodpeckers typically respond to a raptor attack by jumping
to the opposite side of the trunk on which they are feeding, or
by adopting a cryptic posture against the tree trunk and
‘‘freezing’’ until danger has abated (Lima 1993). Bull and
Jackson (1995) reported that pileated woodpeckers in the
wild become silent and inconspicuous or move to the top of
the perch without departing when predators are detected.
Our findings that pileated woodpeckers remained longer on
the pole with the Sonic Dissuader than on the control pole
after broadcast of a call suggests they are freezing in response
to the call. Although poor video quality precluded identifi-
cation of specific woodpecker behaviors (e.g., head-cocking),
we feel that the difference in departure by pileated wood-
peckers was due to a freeze response to perceived danger.
Similarly, Sullivan (1984) reported that downy woodpeckers
(Picoides pubescens) freeze for several seconds and cease to
forage for several minutes upon introduction of red-tailed
hawk (Buteo jamaicensis) and sharp-shinned hawk (Accipiter
striatus) predator models. Our findings that responses by
pileated woodpeckers to various types of calls did not differ
was similar to the report by Sullivan (1984) that downy
woodpeckers showed no difference in responses to predator
models versus alarm calls of group-flocking species.
Most scare devices broadcast calls at predefined intervals

(Berge et al. 2007, Delwiche et al. 2007); however, to prevent
habituation, scare devices generally need to be relocated
periodically (Andelt and Hopper 1996), or supplemented
with additional scare tactics (Berge et al. 2007). The Sonic

Dissuader is innovative as a damage control technique
because it responds only when damage is occurring.
However, our test of the Sonic Dissuader failed to detect
a significant reduction in the amount of time that pileated
woodpeckers spent on poles or in the amount of damage
caused by woodpecker pecking. Similar results were found by
Harding et al. (2007) in testing the Bird Pro Sound System
(Bird-X Inc., Chicago, IL), which also played woodpecker
and raptor calls. Although we found no evidence of habitu-
ation in our 5-day experiment (Fig. 1), Harding et al. (2007)
found that woodpeckers appeared to habituate to the Bird
Pro Sound system over mean treatment periods of 30 days.
A number of factors contributed to our inability to detect a

difference between the Sonic Dissuader and control pole.
The Sonic Dissuader is programmed to broadcast only once
within a given 15-min period. Birds do not peck or drum on
poles and structures at regular intervals, and some birds may
have been deterred early in the 15-min period but returned to
cause damage for the remainder of that 15-min period with-
out experiencing a negative stimulus.
The Sonic Dissuader is programmed to broadcast 7 differ-

ent calls from both woodpeckers and 3 predator species. The
large variation among birds in their responses may be
explained by the fact that birds often respond to calls in
different ways. Birds are often drawn into conspecific calls to
defend a territory or find a mate (depending on the season),
and also to the calls of predators. Taped calls of pileated
woodpeckers have been used to lure pileated woodpeckers to
mist nets (York et al. 1998, Tupper et al. 2010) and a
recorded Eastern screech owl (Otus asio; a potential predator)
call has attracted a female pileated woodpecker into an area
(Wright 1991).
Despite some of these issues, the Sonic Dissuader was

successfully triggered to broadcast a call when woodpeckers
drummed or pecked on the pole. Additionally, only 4.0% of
the broadcasts recorded during 40 days of testing were due to
events other than triggering by woodpeckers.

MANAGEMENT IMPLICATIONS

The Sonic Dissuader presents an interesting approach to
damage control by responding only when damage is occur-
ring. Devices such as these are innovative in this field. We
feel that technology like the Sonic Dissuader has the poten-
tial to be the next phase in damage management provided the
deterrent portion can be improved upon. We propose that
testing distress calls or other repellents as potential deterrents
in combination with detection technology is warranted.

Table 2. Ratio of departure by pileated woodpeckers from Sonic Dissuader and control poles during testing at the National Wildlife Research Center, Fort
Collins, Colorado, USA, 14 August–5 October 2007. A departure occurred if bird departed the pole within 42 s of the call being played (twice the length of the
longest call) or within 42 s of the last pecking event (control pole).

Treatment No. of departures Mean ratioa of departure SE Lower 95% CI Upper 95% CI

Sonic Dissuader 131 0.29 0.04 0.204 0.394
Control 612 0.70 0.04 0.596 0.804

a Ratio equals no. of departures divided by total no. of broadcasts averaged across birds.

Table 3. Woodchips removed (g) at completion of 5-day test period by
pileated woodpeckers during 40 days of testing at the National Wildlife
Research Center, Fort Collins, Colorado, USA, 14 August–5 October 2007.

Bird number Sonic dissuader (g) Control (g) Total (g)

1 1.1 13.8 14.9
2 42.5 21.4 63.9
3 20.3 22.3 42.6
4 192.5 82.9 275.4
5 69.8 25.7 95.5
6 9.9 35.4 45.3
7 53.8 386.5 440.3
8 47.6 219.7 267.3
Mean 54.7 101.0 155.7
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