Executive Summary

Evaluation of Laser and Acoustic Non-Lethal Bird Deterrent Technologies for Fish
Farms in the North Central Region

Fish loss by bird predation causes substantial economic loss to fish farmers in the North
Central Region (NCR). Economic experts estimate that predation losses likely represent at least
a $20,000,000 annual loss among all NCR farms. Many farms have implemented deterrents to
reduce avian predation but birds can often adapt quickly to new technologies and therefore
these systems have had limited success. This project is designed to examine the effectiveness,
ease of use, and practicality (e.g. cost/benefit) of acoustic and laser deterrent systems. These
systems have been used effectively in other animal agricultural systems (e.g. poultry farms) but
their efficacy has not been examined on the avian predators commonly observed in
aquaculture. We will also test an integrated pest management (IPM) approach to examine the
benefit of combining acoustic deterrents with laser systems and to see if combining techniques
can further reduce predation. Acoustic deterrents were recently studied as part of the NCRAC
funded rapid response project, “Evaluation of a new bird deterrent system in the North Central
Region.” Building on that short-term experiment may help reduce predation. Successfully
reducing avian predation loss in aquaculture would benefit producers and lead to a significant
decrease in economic loss for NCR farms.

Progress Report

Project Title: Evaluation of Laser and Acoustic Non-Lethal Bird Deterrent
Technologies for Fish Farms in the North Central Region [Progress Report]
Total Funds Committed: $101,805 (Year 1), $62,529 (Year 2)
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Participants: Joe Gerken, Kansas State University; Jason Garvon, Lake Superior State
University; Stuart Carlton, Purdue University

Extension Liaison: Amy Shambach, Purdue University

Relevance: Birds are eating fish at aquaculture production facilities which decreases the
amount of product these farms can sell. As a result, these farms see risks associated with
predation and associated economic impacts.

Response: Non-lethal deterrents (laser and acoustics) were installed to decrease avian
predation at these sites. Pond dye was also tested as a low cost alternative to the more
advanced deterrent technologies’

Results: Four objectives are being pursued for this project:

1-Examine effectiveness of single deterrent (laser system or blanket system) for controlling
avian predation at aquaculture production facilities.

Laser and acoustic deterrents were deployed at fish production facilities in three states
(Kansas, Michigan, Missouri) over the summer months of 2024. Deterrents were left in place
for 28 days to identify habituation of birds over a 4-week timeframe. There was a 7 day
recover period after each deterrent to allow birds to reacclimate their behavior in the absence



of deterrents.

Over 2.5 million images were collected during a camera trapping survey to help identify the
effectiveness of using laser or acoustic deterrents. Additionally, researcher observations were
made every ten minutes (day/night) for the two days before and after a deterrent was activated
to provide insight into how the deterrents may change the behavior of the birds. A model has
been developed to identify presence/absence of avian predators in the camera images. Data
analysis is expected to be completed in the spring of 2026.

An Avix Mark ii bird deterrent emits a green laser to discourage birds from feeding at
a fish farm in the North Central Region.

2-Examine effectiveness of an integrated pest management approach to avian predation at
aquaculture production facilities using a combination of laser and acoustic deterrent systems.
An integrated pest management (IPM) approach was examined to determine if using multiple
deterrents was beneficial for deterring birds. This portion of the study was completed at fish
farms in Kansas, Michigan, and Missouri and lasted 28 days. Camera traps were deployed
and captured over 300,000 images during this period of the study. The AI model mentioned
in Objective 1 was used to analyze images and quantify avian predator abundances.
Additionally, researchers made observations every ten minutes (day/night) for the two days
before and after the IPM approach to examine how birds behavior may change in the
presence of deterrents. Data analysis is expected to be completed in the spring of 2026.



K-State graduate student Grace Lansdell program a camera used to monitor bird response to
laser and acoustic deterrents.

3-Identify costs associated with acquiring, operating, and maintaining commercially available
bird deterrent technologies.

Input costs were tracked during the first two objectives of this study. We have been
communicating with producers to gain insight into costs associated with the deterrents while
they were at their facilities. We are continuing to collect data so that further analyses can be
completed.

4- Develop programming and outreach materials for beginning and experienced farmers
describing study results pertaining to outdoor aquaculture facilities and managing problematic
birds.

Field days were hosted in three states (Kansas, Michigan, Missouri) by the Principal
Investigators of this study. Field days were attended by 22 attendees including industry
professionals, students, and researchers. All attendees surveyed rated their overall satisfaction
with the field days as satisfied or very satisfied. We also produced an extension video outlining
the goals of the project which was shared on YouTube
(https://www.youtube.com/watch?v=FSOWhVSqYqc) and various social media accounts
associated with the researchers in this study. We are continuing work on producing other
outreach materials to share the findings of this study with interested fish farmers.

In addition to the direct objectives mentioned above, we also examined the effectiveness of
pond dye as a low-cost bird deterrent technique. Ponds were chosen in Kansas (Milford Fish
Hatchery and Farlington Fish Hatchery) and Missouri (Ozark Fisheries) to sample in a paired
manner with an equal number of ponds being dyed and nearby ponds remaining without dye.
Pond dye concentrations were monitored and ponds were redyed every 30 days to replinish dye
concentrations in the ponds. Ponds were randomly selected to receive dye or remain without
dye.

Camera trap images were collected at each site for a control period (pre-dye) and then for 60
days while the ponds contained dye, and for 30 days after the final pond treatment period (i.e.
60 total days after the final pond dye application) to examine avian predator abundance at these
sites. Over 1 million images were collected among all sites for this portion of the study. These
images have been analyzed through the avian predator model mentioned above to identify



https://www.youtube.com/watch?v=FSOWhVSqYqc

avian predator abundances and allow for comparisons between dyed and undyed ponds. Data
analyses are ongoing and expected to be completed in spring of 2026.

Outreach Overview: We have communicated directly with aquaculture producers and
discussed the research and anticipated benefits. This includes direct interactions, multiple
inquiries from fish farmers about the status of the project, and in-person field days. An
extension video showcasing the problem, research approach, and anticipated results was
created using footage at fish farms and interviews with researchers and producers. The video
was used to promote outreach events and posted on YouTube (193 views as of 10/29/24) and
various social media links where it can be readily accessed by industry professionals.

We organized three field days to introduce producers to the technology being researched in this
study. These field days also included university and research experts who could provide further
insights into the benefits of the deterrents used in this study.

We have also had conversations about the effectiveness of pond dye as a low cost avian
predator deterrent and are developing extension materials that incorporate the effectiveness of
pond dye as an avian predator deterrent. We are still early in the process of extending results
to producers and look forward to providing additional extension and outreach materials as we
move forward.

Target Audience: Our target audience consists of aquaculture producers facing issues with
avian predators. Our study is focused on the North Central Region but the results will be
beneficial to producers in other regions facing similar problems.

Outcomes/Impacts: Our research will help increase the knowledge of how effective and
beneficial laser and acoustic bird deterrents are at aquaculture production facilities. We will
also include insights on the effectiveness of pond dye as a deterrent which may be beneficial
to smaller producers or producers seeking to cover large areas where other deterrents may not
be practical. This knowledge will help producers make better informed decisions on whether
to purchase and install these deterrents at their facilities. This knowledge and the action of
choosing to invest in deterrents or not will ultimately help producers maximize profits at their
facilities and increase the long-term economic viability of fish farms in these regions.
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