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1. Introduction 

ZIP is developing the knowledge, tools and techniques to prevent predators re-establishing 

in a ‘protected area’ (i.e. an area from which predators have been completely removed), on 

mainland New Zealand. Deterrents are one potential tool/technique to help prevent 

predators from breaching the boundaries of a protected area.  A deterrent is an agent that 

causes predators to retreat from the boundary, rather than attempt to cross past it.   

Sound – both high frequency and ultrasonic – is a potential deterrent.  

Sound deterrents are openly sold on the commercial market, but quantitative evidence on 

their effectiveness is minimal.  

In October 2015, we tested three sound deterrent devices to determine their effectiveness 

on ship rats (Rattus rattus). This testing was conducted on a very small scale, to get an early 

indication of success or otherwise, before committing to a larger field trial. All of the 

deterrent devices tested aim to expel rodents from buildings or structures by playing high 

frequency sound (10 – 19 kHz) and ultrasound (> 19 kHz) with a claimed effective range of 

up to 20m by manufacturers.  

 

2. Objectives 

The objectives of this trial were to determine: 

1. The frequency and volume produced by commercially available sound deterrent 

devices 

2. Whether commercially available sound deterrent devices have any deterrent effect 

on wild caught ship rats, using movement around the pen and food consumption as 

indicators 

3. Whether the devices have any observable effect on wild caught ship rats at all. 
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3. Methodology 

3.1 Devices tested 

Three commercially available sound deterrent devices that advertised themselves as 

targeting rats (species unspecified), other amongst other pest species, were included in this 

study. One device of each model was tested.  

The sound deterrent devices used were: 

 Frequency Shifting Ultrasonic Pest Repeller – YS5520 

Distributed by TechBrands, Australia. Dual output selected.  

 Kemo Ultrasonic HighPower Generator 

From Kemo Electronic, Germany. Maximum frequency selected. 

 T3-R Triple High Impact Mice, Rat, Rodent Repeller 

From TMC Pest Repellers LLC, United States. Dual Output selected.  

3.2 Trials 

This testing took place at Lincoln University and comprised the trials of: 

 Frequency and volume of the devices. 

 Device effectiveness over time 

 Rat behavioural response to the devices. 

3.2.1  Frequency and volume of devices  

The frequency and volume of each sound deterrent device was independently recorded at a 

range of distances – i.e. at 15, 10, 7.5, 5 and 1 metre. Recordings were taken using an 

‘Ultramic 250K’ microphone (Dodotronic Ltd, United Kingdom) (see Figure 1). SeaWave 

software (http://www-3.unipv.it/cibra/seawave.html) was used to analyse and play back 

the sounds generated by each device.  

 

http://www-3.unipv.it/cibra/seawave.html
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Figure 1. Microphone recording sound deterrents over a one metre distance 

 

3.2.2  Effectiveness over time  

The T3-R sound deterrent device was placed in the middle partition of an outdoor 

observation pen, with 1 individual ship rat male and female placed separately in the pen on 

either side of the device. Each pen contained water bowls and peanut butter at 1.5m and at 

4m from the sound deterrent device. Camera traps were set to observe all 4 food and water 

bowls for the duration of the trial. The rats were left alone overnight for one night, and the 

sound deterrent device played all night.  

Figure 2. Basic layout of the trial  

 
Ship rat #1 (male) placed in this side of 

the pen 

 

 
Ship rat #2 (female) placed in this side of 

the pen 
 

KEY: 

 Deterrent device 

 Food and water bowls placed 1.5m from deterrent device 

 Food and water bowls placed 4m from deterrent device 
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After reviewing the footage from this trial, the decision was made to not test the other 

sound deterrent devices in this configuration. Instead, effectiveness over time was tested as 

per the rat behavioural response trial (below). 

3.2.3  Rat behavioral response to the deterrents  

An individual ship rat was placed into one of two small observational pens, side by side, 

within a blacked-out room. Both pens were occupied during each test, i.e. 2 rats exposed at 

the same time, to enable rapid learning of utility of the deterrent devices. Each pen was lit 

with a single black light lamp (near-ultraviolet, 365-370 nm) to allow observations of the 

rats’ behaviour to be made, while minimising their influence on the rats themselves.  

One at a time, each detection device was placed 2 metres from the observation pens and 

played for 20 seconds. Rat behaviours were recorded before, during, and immediately after 

the deterrent sound was played.  

Four rats (2 male and 2 female) were tested during this trial. None of these rats had been 

exposed to any of the sound deterrents previously.  

All testing done in this trial was carried out with Lincoln University Animal Ethics Committee 

approval (AEC655). 

 

4. Results 

4.1  Frequency and volume  

All of the sound deterrent devices worked as expected, in terms of producing ultrasonic and 

high frequency sounds, with a variation of frequencies, duty cycles, and pulsed rates played. 

Each device generated its own patterns of ultrasonic sounds – examples of these are 

provided in Figures 3a-c below. Note that the amplitudes and intensities shown are 

indicative only as a sound pressure level meter was not available.  
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Figure 3a. Spectrogram and waveform of TechBrands device recorded at 15m. The main peak at 
26 kHz reaches 95 dB. The narrower peaks at 66 and 101 kHz, but not the 2nd harmonic at 53 kHz, are 
generated by the recording computer hardware (compare with (b) and (c)). 

 

 

 

Figure 2b. Spectrogram ad waveform of Kemo device recorded at 15m. The sawtooth at 36-44 kHz 
reaches 87 dB 

0 kHz 

62.5 kHz 

3.072 s 

0 kHz 

62.5 kHz 

3.072 s 
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Figure 3c. Spectrogram and waveform of TMC device. The broad peak at 26 kHz reaches 90 dB. 

 

At 7.5m distance, the Kemo and TMC devices saturated the microphone (nominally over 128 

dB).  

4.2  Effectiveness over time  

Despite the constant playing of the deterrent sound, both rats were recorded feeding 

multiple times from the food and water bowls at both the 4 m and 1.5 m distance from the 

sound deterrent device. The camera footage showed both rats moving freely around both 

food bowls within each of their pens; while clearly moving their ears around, presumably 

detecting the ultrasonic sounds emitted. The deterrent sound appeared to have no impact 

of their natural behaviour, nor did it appear to restrict movement inside the pen.  

4.3  Rat behavioral response to deterrents 

None of the four rats exposed to any of the deterrent devices appeared to exhibit any 

negative behaviours (digging, turning away, sheltering) at any time during the testing, 

including during the 20 second period when the detection sound was played. Testing with 

the microphone inside an identical cage confirmed that the sound levels were over 128 dB 

as expected. As such, we are confident that the rats would have heard the noises – it simply 

appeared to have no effect on them or their behaviour.  

0 kHz 

62.5 kHz 

3.072 s 
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5. Conclusions 

The results of this study suggest that none of the trialled sound deterrent devices have any 

effect on wild-caught ship rats.   

The video recording from the outdoor pen (refer sections 4.1 and 4.2) indicated ship rats 

were able to detect the sounds emitted by the T3-R device, but that this did not prevent 

them from moving freely around the observational pen or from removing food located just 

1.5 metres away from the deterrent device.  

We acknowledge that animals can quickly become accustomed (habituate) to sounds over 

time, but to have no noticeable deterrent response over a one-night period of exposure to 

the device strongly suggests that this device was ineffective at deterring these ship rats.  

This result that led to us cease the outdoor pen trials after just one device type being tested. 

This decision was further justified when our indoor close-range testing of each device on 

ship rats (refer sections 4.1 and 4.3) revealed no observable effect, strongly implying that 

these sound devices are unlikely to be effective deterrents.  

Our trial was of a very small scale, with only 6 individual ship rats and 3 individual deterrent 

devices tested. Therefore, we caution readers against interpreting that these results imply 

that commercially available sound deterrent devices do not work at all. It is possible, 

although highly unlikely given the common poor results across all tests, that increasing the 

sample size could lead to improved results. It is possible that these devices may have more 

effect on other pest species that the manufacturers claim they also work for, e.g., Norway 

rats, mice and insects.  

This trial was however sufficient evidence for ZIP to conclude that sound deterrents 

(especially those on the commercial market, such as the ones tested here) are unlikely to be 

a useful component of any protection system designed to prevent reinvasion by ship rats 

into predator-free landscapes. Consequently, ZIP has not undertaken any further research in 

this area.  
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