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Introduction

Figures

Blackbirds cause ~$18.7 million in damages to
sunflower In North Dakota annually [1]. Drones
are pest management tools to mitigate bird
damage [2]. Making drones more conspicuous
may Iincrease their perceived risk to blackbirds,
thereby making them more effective as avian
deterrents. Broadcasting biologically-relevant
sounds may Increase conspicuousness and
exploit natural responses to predators.

Objectives

1.

Assess behavioral reaction of flocks to audio
playback prior to a drone approach (i.e.
priming broadcasts).

Assess how priming and approach broadcasts
iInfluence Flight Initiation Distance (FID) at the
beginning of flush (FID;) and when >50%
(FIDg,) and the entire flock (FID;,,) flushed.
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Figure 2. Blackbird flocks were not flightier (p=0.988) during

Trial Locations

AlSan

AL
RRR¥=
|

i

o ¢

Jﬁh L\

Methods

We Dbroadcast either a threatening (Merlin
call, Red-winged Blackbird alarm call) or a
non-threatening sound (American Robin
song), from a stationary drone 80 m AGL,
iIncluding response to no sound (l.e. rotor
wash) as a control.

We primed flocks for 5 s with one sound. After
30 s, we descended on the flock with a drone
starting at 70m AGL while the stationary
drone played another sound.

We recorded the drone altitude (FID) at first
flush, after >50% flushed, and full flush.

We used linear mixed models to assess the
effect of sounds Dbroadcasts on FID,
controlling for flock characteristics (size,
flightiness) and environmental factors
(temperature, light, wind speed).

We used trial recordings to calculate a
flightiness index [3] based on time iIn flight
and lift-offs.

Discussion

and approach broadcasts while another drone (black) descended threatening broadcasts (Merlin, Red-winged Blackbird alarm)
until >50% of the flock flushed. The sound-broadcasting drone compared to non-threatening broadcasts (American Robin) or no
recorded video of flock behaviors. broadcast (Control).
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Figure 3: Flocks primed with American Robin song (p=0.014) Figure 4: Flocks approached with Red-winged Blackbird
or Red-winged Blackbird alarm calls (p=0.006) first flushed at alarm calls had >50% of the flock flush at significantly greater
significantly greater distances compared to control approaches. distances compared to control approaches (p=0.003).
Results

* Flocks did not differ in flightiness (p=0.988) or probability of flushing (p=0.167) with priming (Fig. 2).

* FID; varied by prime broadcast (p=0.030) and the combination of prime and approach broadcasts (interaction term,
p=0.037) and increased with brighter ambient light (p=0.016) and larger flock size (p=0.041).

* FID., varied by approach broadcast (Fig. 4, p=0.035); increased with greater temperatures (p=0.017), starting elevation
(meters, p=0.020), and flightiness (p=0.009); and decreased with greater ambient sound (dB, p=0.006) and order of
approach (p=0.014).

* FID,, Increased with higher temperature (p=0.017), starting elevation (p=0.014), day of year (p=0.047), and flightiness
(p=0.006); and decreased with greater ambient sound (dB, p=0.002) and order of approach (p=0.026).

 While blackbird flocks did not drastically
react (flightiness) to priming broadcasts
(Fig. 2), evidence suggests that priming
caused birds to alter subsequent
behavior (Fig. 3) [4&5].

« Other studies on auditory priming used
singular birds [6], while our focal units
were flocks (200-6345 birds). Thus,
group vigilance or social learning likely
Impacted responses.

« Blackbird alarm calls had the greatest
effect on making drones appear more
threatening (Figs. 3&4), supported by
the “predator early warning system” the
species displays. [7]

 Flocks may not have reacted to Merlin
calls because this auditory stimulus may
prompt birds to remain still and not draw
attention of a highly-mobile aerial
predator.

 |f Including sound In drone-based
blackbird management strategies, Red-
winged Blackbird alarm calls may
increase the perceived riskiness of
drones.

 This study was conducted over a single
fleld season and has a relatively low
sample size (N=65) for the number of
treatments. Future research should
explore these relationships over multiple
years or at different times of the annual
migration cycle.

 Although we were constrained by
logistical and technical challenges,
understanding the combination of
auditory and visual threats will improve
hazing efficacy.
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