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 The propane cannon is a popular and cost-effective tool to minimize Sound attenuation at the range of avian hearing
damage and disperse roosting and foraging blackbirds [1].

 USDA North Dakota Wildlife Services (WS) distributed 607 propane 9.7 kHz  =s=4 kHz

cannons to sunflower producers in 2020 (John Paulson, pers. comm.). 105 1 kH> 125 Hy
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* Efficacy of these tools has yet to be fully explored. |
Ambient

* Past studies have tested efficacy by the change in bird numbers and
the difference in damage in fields with and without cannons [2,3].

75

* This study evaluates species-specific hearing capabilities and anti-
predator behavior to the detonation of a propane cannon.
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Fig. 6. A) brown-headed cowbird (Molothrus ater) and B) red-
winged blackbird (Agelaius phoeniceus).
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* This knowledge will help inform farmers of the range of their
propane cannons and inform the density of cannons required to
protect their fields.

45
35

25
0O 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 360 375 390 405 420 435 450 465 480 495

. * |[n both approaches, a species-specific difference in anti-
Distance from propane cannon (m)

predator behavior was evident.

Our main goal was to evaluate the distances at which a propane blast Fig. 3. We recorded sound intensity (dB) at a range of frequencies (kHz) + Startle behavior becomes > than vigilance at 225 m for

evokes an anti-predator response in captive birds. Specifically, we using a SoundTek ST-105 Class 1 Integrating Sound Meter with attenuation BHCO and at 150 m for RWBL
1) measured sound attenuation at frequencies relevant to birds. graphed as a function of distance (m) from the cannon. Birds have greatest iy N - 9
e, s & [
| | sensitivity between 1-4 kHz. RWBL and BHCO can hear up to 9.7 kHz. >8% chance BHCO would exhibit startle behavior at 225
2) evaluated antipredator behavioral responses to sound as a meters, and a 67% chance RWBL would exhibit a startle
function of distance from the propane cannon. Red-winged Blackbird response at 150 meters.
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Fig. 1. Brown-headed cowbirds (n = 32) e | £ : w E effec.tlveness of the.pro.pane cannon glvgn bl.rds.ar.e not free
and red-winged blackbirds (n = 32). were NI ST ER I I I I I I I I I I 0 C ranging but containing in a cage where flight is limited.
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GoPro cameras to record behavior during = G = ) e 20 L Further research should include
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trials at the NDSU Casselton Seed Farm. 5 - e Greater distances (> 500 m) from the propane cannon to
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: . ° 10 0 determine where vigilance behavior begins.
* After the propane blasts, we categorized the behavioral responses 9 : - & &
as one of the following: E s I I I I I I I e * How sound attenuation and antipredator behavior varies
) C ° ° ° ° °
= 1111 I RRRRARR I 111 - with cannon direction, terrain, weather, and vegetation.
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Distance from propane cannon (m) e Our recommendations:
Number of birds exhibiting vigilance behaviors ° Place propane cannons 300-500 m apart.
' B Number of birds exhibiting high-intensity startle behavior : . _ .
Z-weighted (LZ) * Create paths into fields to allow interior cannon placement
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~ -] = Fig. 4. The occurrence of startle and vigilance behavior relative to distance
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distance between 15-495 m from the propane cannon (RWBL = 28; as a function of distance. A) For RWBL (x> = 6.01, p =0.014, n =41) thereisa  ®Avery, M.L.and S.J. Werner (2017). Frightening Devices. In Ecology and Management of
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starting at 495 m from the propane cannon (RWBL = 20; BHCO = 17). 0.039, n = 40) there is a 58% probability of startle behavior at 225 m.



