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Executive summary 

 
Acoustic deterrents, or pingers, are a potentially effective solution to one of the biggest threats facing 
cetacean populations in our UK seas – bycatch in fishing nets. Like cetaceans, seals and sea lions (pinnipeds) 
may be attracted to feed on the same fish as those targeted by bottom set gillnet fisheries. As a result, 
entanglement of pinnipeds in fishing gear and marine debris has become a significant cause of mortality 
worldwide (Žydelis et al., 2009). 
 
Acoustic deterrents are being sought as a solution to the issue of bycatch for cetaceans. One such pinger 
device is the Banana Pinger unit which performs in the same acoustic range as other devices on the market, 
but it is lighter, more practical and much cheaper to run than the competition.  
 
During a 2011 investigation by Cornwall Wildlife Trust into the Fishtek Banana pinger, a concern was raised 
by one of the participating fishermen using the equipment that the pingers were attracting seals and causing 
seal bycatch. Though the results were not statistically significant, and were only observed on one of the trial 
vessels, it could suggest that the pinger was in some way increasing the likelihood of seals interacting with 
the pingered nets, potentially by operating within the common audible range of the Atlantic grey seal. 
 
It was felt by all partners that every effort should be made to ensure that the next generation of Fishtek 
Banana Pinger operated outside the common audible range of seals so avoiding any potential ‘dinner bell’ 
effect.  This investigation tested the attraction of Atlantic grey seals (Halichoerus grypus) to the new 2012 
generation of Fishtek Banana Pinger. The investigation involved the testing of the new 2012 50kHz - 120kHz 
Fishtek Banana pinger on Atlantic grey seals during a controlled investigation at the Cornish Seal Sanctuary 
at Gweek. 
 
Overall our investigation demonstrated that Atlantic grey seals were not significantly attracted to the Fishtek 
Banana pinger device.  This is an important and positive observation for the development of these devices 
for cetacean conservation and their use in real time fisheries. 
 

 
Photo 1: Atlantic grey seals, both captive and wild, in the enclosed test pool as part of the investigation. 
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Introduction 

 
Pingers in conservation 
Pingers are a potentially effective solution to the one of the biggest threats facing cetacean populations in 
our UK seas – bycatch in fishing nets. Trials of acoustic alarms contributed to the introduction of the 
European Union Council Regulation No 812/2004 which stated that the use of acoustic deterrents on nets 
would be mandatory on vessels larger than 15m in length setting static bottom set fishing nets.  However, 
there was no provision for smaller vessels and indeed, no suitable pinger for these fisheries had been trialed. 
 
In 2010, Cornwall Wildlife Trust carried out a 12 month investigation into the Aquamark 100 pinger, 
proving its effectiveness in reducing cetacean bycatch when used on inshore set nets (Hardy et al 2012). This 
pinger was seen to be successful in deterring cetaceans from nets with the devices fitted, however, there 
were issues relating to battery life, replacement and cost.  Further investigation was initiated in 2011 to 
identify a new pinger design to the Aquamark 100, operating in the same acoustic manner but which would 
overcome the issues of the Aquamark 100 . This was the Banana Pinger, manufactured by Fishtek (photo 2). 
 

 
Photo 2: Fishtek Banana pinger 
 
Banana pinger  
The Banana Pinger unit was designed to perform in the same acoustic range as the Aquamark 100, but aimed 
to be lighter, more practical and much cheaper to run than other devices available at the time. 
 
The Banana Pinger meets the criteria set by the European Commission for pingers that can be used at 200m 
spacing on nets. It produces pings with randomised intervals between pings of 4 to 12 seconds. Each ping 
last 0.4 seconds and contains a series of frequencies in a random order, with each lasting 20ms or more. The 
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frequencies range from 50 to 120kHz. The peak source level is 154dB re 1microPascal @ 1m, and is 
distributed radially evenly.   
 
The Banana Pinger is much quieter than boat sonars operating at the same frequency and very much quieter 
than dolphins that also cover the whole of this frequency range.  Other comparable sources in the wild 
include, at the lower end of the frequency range, snapping shrimps (Alpheus sp. widely found around the 
UK) that at very short range of a few meters distance are louder than a pinger. When deployed in practice, 
the pinger sits on the footrope of bottom set nets (they have little or no inherent buoyancy), with intervals 
of 200m between each pinger (Image 1). 
 

 
Image 1: Illustration of location of pinger on set nets. 

 
Seals and pingers 
Like cetaceans, seals and sea lions (pinnipeds) may be attracted to feed in the same areas as those targeted 
by gillnet fisheries. As a result, entanglement of pinnipeds in fishing gear and marine debris has become a 
significant cause of mortality worldwide (Žydelis et al., (2009).  Allen et al. (2012) recognised that the level 
of entanglement of Atlantic grey seals in storm damaged or discarded fishing gear at a Cornish site implied 
significant levels of mortality of the species. Although pingers have been introduced to reduce cetacean 
bycatch in the last few decades, potential concerns have been raised around the issue of whether pingers 
attract seals to the fishing nets using these devices. This study aimed to discover whether the Banana Pinger 
produced sounds that actively repel or attract these animals. 
 
Results of research around this subject have produced varied results, with responses varying with species. 
Gillnets with pingers attached caught significantly fewer Californian sea lions, northern elephant seals and 
other pinnipeds during a long-term study (Barlow and Cameron 2003). In addition, a study in San Diego by 
Bowels and Anderson (2012) showed that pingers could potentially reduce entanglement by warning marine 
mammals and arousing aversion to avoid a hazard.  
 
However, another study found that sea lions (Otaria flavescens) appeared increasingly attracted to pingers 
over time (Bordino et al., 2002), indicating that the sea lions learned to associated the pinger sound with 
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food. An additional study in 2011 by Barlow et al, which analysed 19 years worth of monitoring of pingers 
within the gillnet fishery discovered that bycatch rates of California sea lions in set nets with ≥30 pingers 
were nearly double that of nets without pingers. This prompted researchers to examine the potential 
“dinner bell“effect of pingers. 
 
No published research could be found on the interaction of Atlantic grey seals with pingers. To start 
discussions on how the Fishtek Banana Pinger could affect and in turn potentially attract an Atlantic grey 
seal, it would seem appropriate first to consider their hearing capabilities. Atlantic grey seals have a well-
developed and acute sense of directional hearing underwater.  The hearing band width of pinnipeds is 
estimated to be within 75Hz to 75kHz. The frequencies of the new Fishtek Banana Pinger range from 50kHz 
to 120kHz.  The lower end of this range is close to the extreme upper end of the frequency range of 
hearing in some seal species. However, recently unpublished data presented at the 2013 European Cetacean 
Society  Conference by the Institute for Terrestrial and Aquatic Wildlife Research, University of Veterinary 
Medicine Hannover (Russer et al. 2013), suggests the frequency range of grey seals is 4 to 12 kHz, which is a 
lot lower than that of the pinger. 
 
Cornwall Wildlife Trusts’ 2010 pinger trial (Hardy et al 2012) reported no marked increase in seal bycatch 
with the use of the Aquamark 100 pinger, which operated within similar frequencies and within audible 
range of seals. However, during the 2011 Banana pinger trial, there was a concern raised by one of the 
fishermen using the equipment that the pingers were increasing levels of seal bycatch. Though the results 
were not statistically significant, and were only observed on one of the trial vessels, it was possible that the 
pinger was in some way potentially causing these seals to interact with the pingered nets. In response to 
this, it was decided to remove all the pingers from the water to ensure seal bycatch was not continuing and 
the investigation was brought to an end.  
 
It was felt by all partners that every effort should be made to ensure the next generation Banana Pinger was 
in no way causing an attraction of Atlantic grey seals to fishing gear, whether by being audible or visible to 
the species, hence the need for an investigation such as this in conjunction with the Cornish Seal Sanctuary 
at Gweek. 
 
Aim of trial 

 
To investigate the attraction of Atlantic grey seals (Halichoerus grypus) to the Fishtek Banana Pinger. The 
investigation involved the testing of the new 2012 50kHz - 120kHz  Banana Pinger on Atlantic grey seals 
during a controlled investigation at the Cornish Seal Sanctuary at Gweek. This investigation will enable a 
greater understanding to be gained of how the Atlantic grey seals interact with and respond to pingers, 
which in turn may influence the future development of these devices within the cetacean conservation 
industry. 
 
Hypothesis 

 
Atlantic grey seals will not be attracted to the new 50kHz – 120 kHz banana pinger as it will be outside their 
common audible range. 
 
Methodology 

 
The investigation utilised a contained test pool at the Cornish Seal Sanctuary measuring 17.2m long and 
6.2m wide. At either end, the pool is 1.7m deep, going down to 2.3m deep in the middle of the pool.  The 
total volume of salt water was 212,000litres (Photo 3).  
 
There were a total of 17 Atlantic grey seals involved in the investigation, consisting of both captive bred and 
rescued pinnipeds in the last stages of rehabilitation. Seals were of all age ranges, the youngest being 3 
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months old and the oldest 42 years old. Two test objects were studied during the investigation – a non 
activated Fishtek Banana pinger (control) and an activated Fishtek Banana pinger, working at the new 
frequency of 50kHz - 120kHz. The investigation was filmed throughout using a video camera external to the 
pool.  
 
A piece of plastic tubing was inserted into one end of the test pool and left for 120 minutes for the seals to 
acclimatise to the new equipment. This tubing provided protection for the pinger device from the seal 
subjects. 
 
Trial tests 
Once the acclimatisation period was over, two trial tests were completed prior to the investigation. The 
first was to enable the observers to analyse ‘normal’ behaviour of the seals. The second test period involved 
the testing of the pingers to enable observers to iron out any issues that could arise from the experiment. 
The second test was also an opportunity to moderate recording, verifying what behaviours observers 
considered as ‘attracted to’ or ‘no response’. Recording of behavioural responses during the trial tests was 
done by three independent observers out of sight from the subjects to ensure no human interaction, and 
with a recording form developed in conjunction with Cornwall Seal Group (Appendix 1). 
 

 
Photo 3: Photo of seal pool and subjects 

 
As a result of the trial tests, it was decided that; 
 

− A test period of 30 seconds would be sufficient for each pinger device (taking into account 
that the Fishtek Banana Pinger pings with randomised intervals between pings of 4 to 12 
seconds). 

 
− A 90 second break would be sufficient in between tests of the pinger devices. 

 
− Seals that came within 1 metre of the plastic tubing would be confirmed as ‘attracted’ to the 

pinger device. 
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It was also decided that if at any time during the trial, seals displayed an immediate negative response and 
obvious discomfort to the pingers in the water (determined by seals immediately exiting the water when 
pingers were place in the tube) then the trial would be stopped. However, no seals were repelled during the 
trial period. 
 
The data was analysed with two sample t-tests with equal variance, and a test for correlation between length 
of time of investigation and the number of seals attracted to the test objects. 
 
Full investigation 
The test object (pinger) was plunged down the plastic tubing into the test pool for 30 seconds by a 
researcher screened from the seal subjects (Photo 4).  
 
The response of the grey seals to the test device was recorded by three independent observers. As during 
the initial test trials, recording of behavioural responses during the investigation was done out of sight from 
the subjects to ensure no human interaction and via fixed point video with a recording form developed in 
collaboration with Cornwall Seal Group (Appendix 1). 
 
After 30 seconds, the test device was removed from the plastic tubing followed by a 90 second break before 
repeating again with the next test object using random selection. Visual aids including a clip board risen into 
the air were provided for the observers to know when the tests were starting and stopping. This allowed 
complete silence throughout the investigation so as not to cause a distraction to the seal subjects. 
 
Tests were repeated until all pingers had a minimum of 30 repeats. Observers recording behaviour were 
unaware of which test device was being plunged into the pool. 
 
Due to the investigation taking place in a visitor attraction, there were disturbances to be expected 
throughout the investigation, primarily the public feeding events. It was decided appropriate to cease the 
investigation during such disturbance incidents which would directly affect the behaviour of the seals. 
 

 
Photo 4: Officers plunging pinger down plastic tube, screened from seals. 
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Results 

 
Acoustic characteristics of the pinger 
The mean source level during the output of the ping averaged over 4 radial directions was 152dB re 
1microPascal rms @ 1m.  Previous tests of a batch of Banana Pingers found a mean output level of 152dB re 
1microPascal rms @ 1m.  The spectrum of the pinger varies between pings as the structure of the ping is 
randomised. The first example given in Figure 1 is typical. The second example, shown in Figure 2, shows a 
ping with the highest level of frequencies below 60kHz. 
 
Trial test 1 – Observation of ‘normal’ behaviour of seals 
The grey seal subjects displayed a variety of behaviour during the trial observation test prior to the 
investigation, from swimming, bottling, playing with the tube (Photo 5), vocalizing, playing with each other 
and hauling out of the pool. For the purposes of the experiment, it was decided that simple ‘attracted’ and 
‘repelled’ descriptions would be sufficient to determine seal behaviour in regards to the test devices. The 
activity definition for each is described in Table 1. 
 

Reaction Definitions 

Attracted 
Physically interacting with the tube in any way; including just touching briefly. Move into close 

proximity of tube (1m) 

Repelled Moves to other end of pool (far 3m of pool) and/or exits pool 

No 
reaction 

Continues previous behaviour (no change in behaviour from before the test) 

Other 
Might become obvious as investigation starts 

Table 1: Reaction definitions as described in the recording form. 
 

 
Photo 5: Atlantic grey seal interacting with plastic tubing in the pool. 
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Figure 1: Typical spectrum of Fishtek Banana Pinger. 

 
Figure 2: Spectrum from Fishtek Banana Pinger showing a ping with the highest level of frequencies below 60kHz 
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Trial test 2 – Test of methodology and recording 
Results from the second test trial can be viewed in Appendix 2.1, 2.2 and 2.3. Observations did vary 
between the independent observers as was expected due to personal interpretations of distances from the 
tube, however these were not statistically significantly. 
 
It was clear during the second test trial that the observers were able to determine whether seal subjects 
were attracted or had no reaction to the test objects using the descriptive in Table 1. However it became 
apparent that it was not possible to track individual seals during the investigation due to the total number of 
subjects in the pool at one time. Therefore, analysis of the final data set to investigate whether certain seals 
of either age or captivity were more attracted than others to the test devices was not possible. 
 
No seals were repelled during the second trial period, therefore enabling the continuation of the 
investigation as the seals did not appear to be experiencing any discomfort caused by the active test devices. 
 
Investigation into attraction of the Atlantic grey seals to the test devices 
80 replicates of the test objects (pingers) were observed during the investigation, totaling 37 tests on the 
control deactivated Fishtek Banana Pinger, and 43 tests on the operational Fishtek Banana Pinger. The raw 
data results of the investigation can be found in Appendix 2.1, 2.2 and 2.3.  
 
Graphs 1.1, 1.2 and 1.3 display the total mean number of seals attracted (within one metre of the tubing) to 
both the deactivated control test pinger and activated test pinger device, recorded by each observer, 
throughout the investigation. Using a standard t-test, we can conclude that Atlantic grey seals were not 
significantly attracted to the activated Fishtek Banana Pinger compared to the control deactivated Fishtek 
Banana Pinger  (OBSERVER 1: t-test p= 0.38, p>0.05, OBSERVER 2: t-test p=0.14, p>0.05, OBERSERVER 3: 
t-test p=0.23, p> 0.05). 
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Graph 1.1: Graph shows the total mean number of Atlantic grey seals 

attracted to each test devices by Observer 1. 
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Graph 1.2: Graphs shows the total mean number of Atlantic grey seals 

attracted to each test devices by observer 2. 
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Graph 1.3: Graphs shows the total mean number of Atlantic grey seals 

attracted to each test device by observer 3. 
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Additionally, the Atlantic grey seal behaviour to either device did not change significantly over time 
throughout the investigation with the pinger test object (Graph 2.1, 2.2 and 2.3) (OBSERVER 1: Correlation 
test r²=0.13, OBERSERVER 2: Correlation test r²= -0.04, OBSERVER 3: Correlation test r²= -0.01). 
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Graph 2.1: Graphs shows the total number of Atlantic grey seals attracted to pinger test 

device over test period – Observer 1. 
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pinger over test period - Observer 2

0

1

2

3

4

5

6

7

8

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43

Test

T
ot

al
 n

um
be

r 
of

 s
ea

ls
 a

tt
ra

ct
ed

 
Graph 2.2: Graphs shows the total number of Atlantic grey seals attracted to pinger test 

device over test period – Observer 2. 
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Total number of seals attracted to the activated Fishtex Banana 
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Graph 2.3: Graphs shows the total number of Atlantic grey seals attracted to pinger test device 

over test period – Observer 3. 
 
There were several disturbances throughout the investigations, from helicopters, loud speaker 
announcements, and public talks. All disturbance incidents can be found in Appendices 2.1, 2.2. and 2.3. 
 

 
Photo 6: Observers recording from view point above and out of sight of seal pool and seal subjects 
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Conclusion 

 
During the investigation, observers occasionally found observations of seals underwater difficult, particularly 
towards the end of the investigation due to glare on the surface of the water.  This was greatest for the 
observer furthest away from the tube site.  However this was not sufficient to feel that they were unable to 
determine the number of seals within 1 metre of the plastic tubing and therefore test device.  
 
It is clear from the results of this investigation that there was no significant attraction of Atlantic grey seals 
to the activated Fishtek Banana Pinger compared with the control deactivated Fishtek Banana Pinger, 
thereby supporting the hypothesis. In addition to this, the seal subjects in the pool showed no startle 
behaviour or aversion, such as that displayed in an experimental study by Anderson (2000) with captive 
California sea lions to pingers.  
 
The Banana Pinger device proved to output at a frequency above that of the common audible range of the 
Atlantic grey seals. Therefore it could be concluded that the hypothesis was true and that Atlantic grey seals 
were not attracted to, or affected by, the new generation of Fishtek Banana Pinger due to it being mostly 
outside their common audible range.  
 
However, this was a very simple investigation, taking into account only the immediate physical response of 
the subjects to a short time exposure of the device. Further investigations would need to take place to 
investigate this hypothesis in full, such as monitoring other physical reactions of the seals such as 
vocalization. If time and resources had allowed, it would also have been beneficial to expose the subjects to 
a longer period of pinger activity.  
 
In addition to this, due to the number of seals present in the pool during the investigation, it was impossible 
for observers to monitor individual seals throughout the trials. This is highlighted as it would have been 
interesting the see if the few seals that were present near the tube were the same individuals throughout 
the entire investigation. It was concluded that if the experiment were to be repeated, it should be done with 
less seals so as to enable a skilled observer to track the individual seals present in the experiment. 
 
Behavioural responses of the seals did not change over the time of the investigation, with minimum variation 
in the total number of seals attracted throughout the tests and remaining fairly constant at between one to 
seven seals. This would indicate that either seals continued to not hear the device as it was outside their 
audible range, or that the device caused no interest to the subjects over time. 
 
The question is still raised as to why a skipper involved in the 2011 trials felt he saw a marked increase in 
Atlantic grey seal by catch in his set nets. Kraus et al. (1997) and Gearin et al. (2000) found that pinnipeds 
damaged fish with similar frequency in strings of set nets with pingers and strings without pingers. It would 
therefore be sensible to assume that the anecdotal observations from the 2011 trials arose by chance and 
that other factors such as site location of set nets (near an Atlantic grey seal haul out or underwater 
foraging habitat) and soak time could have caused the increase in seal bycatch seen by this individual skipper.  
 
However there has been the suggestion by another skipper involved in more recent Banana pinger trials, 
that perhaps the flashing LED that the pinger displays to enable the user to assess the battery life of the 
device, could be highlighting the presence of and attracting pinnipeds to the nets, rather than the sound of 
the pinger itself. Further investigations into this theory is required. 
 
Overall, this investigation demonstrated that Atlantic grey seals were not significantly attracted to the 
Fishtek Banana Pinger device.  This is an important and positive observation for the development of these 
devices for cetacean conservation and their use in real time fisheries. 
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Recommendations for further research 

 
1. Photo identification of seals interacting with the tube. Under-water video monitoring that has been 

tested elsewhere could also provide a useful tool to explore this issue. 
2. Longer time scale investigations – trialling the pinger for a longer test period than 30 seconds over 

several days. 
3. Wild seal trials – carrying out the investigation in an area of high density wild seal populations such 

as around Lundy Island or the Isles of Scilly. 
4. Full real time fisheries investigation into the bycatch of pinnipeds in set nets with and without 

pingers. 
5. Test whether the LED light on the Banana Pinger is attracting seals to the pingers underwater - both 

day and night observations. 
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Photo 7: Captive Atlantic grey seal at the Cornish Seal Sanctuary. 
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Appendix 1: Blank recording form 

2013 Banana Pinger Trial 

Gweek Seal Sanctuary 
      

Name    

Date   

Total Number of Seals Present in Pool 

      

Reaction Definitions 

Attracted 
Physically interacting with the tube in any way; including just touching briefly. Move into close 

proximity of tube (1m) 

Repelled Moves to other end of pool (far 3m of pool) and/or exits pool 

No reaction Continues previous behaviour (no change in behaviour from before the test) 

Other Might become obvious as trial starts 

Reaction Type Trial 
Number 

Attracted Repelled No reaction 

Approx. number 
of seals 

Notes 

1           
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Appendix 2.1: Completed recording form – Observer 1 

2013 Banana Pinger Trial 

Gweek Seal Sanctuary 
       

Name   
Total Number of Seals Present in Pool 

Date 
16/01/20

13 
17 

       

Reaction Definitions 

Attracted 
Physically interacting with the tube in any way; including just touching briefly. Move into close proximity 

of tube (1m) 

Repelled Moves to other end of pool (far 3m of pool) and/or exits pool 

No 
reaction 

Continues previous behaviour (no change in behaviour from before the test) 

Other 
Might become obvious as trial starts 

       

Reaction Type 
Details of 
individuals  

Notes 
Trial 

Number 
Attracted Repelled 

No 
reaction Other 

  

Test 101 7 0 11       

Test 102 7 0 11       

Test 103 2 0 16       

Test 104 5 0 13       

Test 105 4 0 14       

Test 106 2 to 5 0 13 to 16       

Test 107 6 0 12       

Test 108 2 0 16       

Test 109 3 to 5  0 13 to 15       

       

1 3 0 14       

2 5 0 12  1a P 
one seal at end of tube before 
test started 

3 2 0 15   1a p   

4 2 0 15   1a P 
Fishvan drove down the hill 
adjacent to pool 

5 2 0 15   1a P 
Car drove down the hill 
adjacent to pool 

6 4 0 13   1a P   

7 2 0 15   1AF on side   

8 7 0 10   1AF on side   

9 2 0 15   1AF on side 

Land Rover drive up the hill. 
Plane over head. (between 9 
& 10) 



19 

10 2 0 15   
1AF on side & 
Pumpkin   

11 4 0 12   

1AF in pool 
and 1Af on 
side by tube   

12 4 0 13   

1AF in pool 
and 1Af on 
side by tube   

13 4 0 13   

1AF in pool 
and 1Af on 
side by tube 

helicopter flew over head 
during break (between 13 & 
14) 

14 2 0 15   1AF on side 
Tannoy for over 1 minute 
(between 14 & 15) 

15 2 0 15   

1AF in pool 
and 1Af on 
side by tube 

Land rover drove down the 
hill (between 15 & 16) 

16 3 0 14     
keepers walked past pool 
(between16 & 17) 

17 1 0 16     

Seals in adjacent nursing pool 
being fed, attracting seals to 
far end of pool.  

18 6 0 11   Pumpkin people on walkway 

19 4 0 13     

helicopter flew over head 
during break (between 18 & 
19) 

20 3 0 14     
Keepers attrached seals to 
corner. Tannoy 

21 5 0 12     People walked past pool 

22 3 0 14     
Helicopter flow overhead 
during test 

23 3 0 14     
Person at tube end of pool 
talking (between 22 & 23) 

24 5 0 12   1A 
keeper walked away from 
pool (between 24 & 25) 

25 5 0 12   
Underwater 
activity   

26 3 0 14       

27 6 0 11     
Photographer moving around 
by tube 

28 2 0 15     jet flew over head 

29 4 0 13     
Land River drove up hill 
(between 29 & 27) 

30 7 0 10   2A (1F 1M) 
jet flew over head (between 
30 & 31) 

31 4 0 13   
underwater 
activity   

32 3 0 14   1AF   

33 7 0 10     
Photographer by observers 
attracting seals 

34 6 0 11   1AF 
Photographer by observers 
attracting seals 

35 6 0 11     
Photographer by observers 
attracting seals 

36 4 0 13   2AF   
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37 4 0 13   3AF   

38 3 0 14   1AF   

39 4 0 13   2AF 

Photographer by tube end of 
pool. Helicopter flew over 
head (between39 & 40) 

40 6 0 11   2AF   

41 3 0 14       

42 3 0 14     Keeper entered pool area 

43 3 0 14 

seals close 
to edge 
close to 
tube   keeper giving talk by pool 

44 3 0 14  
1AF & 
pumpkin   

45 3 0 14  1AF 
Helicopter flew overhead 
(between 46 & 47) 

46 4 0 13     keeper talking by pool 

47 4 0 13   3AF keeper talking by pool 

48 4 0 13   1AF keeper talking by pool 

49 4 0 13   3AF keeper talking by pool 

50 4 0 13     
6 people talking by pool 
(between 49 & 50) 

51 2 0 15   1AF 
Land Rover drove by pool. 
Minibus drove down hill 

52 5 0 12   1AF   

53 5 0 12     

People around pool (8 
students). Seals fed. (between 
53 & 54) 

54 3 0 14   1AF   

55 2 0 15   1AF Talk at near by pool 

56 2 0 15   2AF   

57 5 0 12       

58 4 0 13   1AF   

59 4 0 13   2AF   

60 4 0 13   
1AF & 
pumpkin   

61 3 0 14   1AF Land rover drove up hill 

62 6 0 11   3AF   

63 3 0 14   
2AF & 
Pumpkin 

Seal (Pumpkin) pushing tube 
underwater 

64 4 0 13     
Pumpkin on side then in the 
water 

65 3 0 14   1AF 
pup exited the pool quickly 
3m from tube 

66 3 0 14     
pup exited the pool quickly 
3m from tube 

67             

68 4 0 13   1AF   
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69 6 0 11     
pup exited the pool quickly 
1m from tube 

70 5 0 12   
1AF & 
Pumpkin keeper talking to Sue 

71 3 0 14     
Tannoy announcement 
(between 70 & 71) 

72 6 0 11     pup on side entered the pool 

73 3 0 14     
Land rover reversing into 
rescue centre.  

74 4 0 13   1AF 
Pumpkin pushing tube from 
bottom 

75 5 0 12   Pumpkin   

76 6 0 11 Pup on side 1AF   

77 3 0 14   1AF   

78 5 0 12   1AF   

79 4 0 13 Pup on side     

80 4 0 13       
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Appendix 2.2: Completed recording form – Observer 2 

2013 Banana Pinger Trial 

Gweek Seal Sanctuary 

       

Name   
Total Number of Seals Present in Pool 

Date 16/01/2013 
17 

       

Reaction Definitions 

Attracte
d 

Physically interacting with the tube in any way; including just touching briefly. Move into close proximity of 
tube (1m) 

Repelled Moves to other end of pool (far 3m of pool) and/or exits pool 

No 
reaction 

Continues previous behaviour (no change in behaviour from before the test) 

Other 
Might become obvious as trial starts 

       

Reaction Type Trial 
Number 

Attracted Repelled 
No 

reaction Other 

Details of 
individulas  

Notes 

Test 101             

Test 102 3 0 15       

Test 103 4 0 14       

Test 104 3 0 15       

Test 105 5 0 13       

Test 106 4 0 13       

Test 107 4 0 14       

Test 108 7 0 11       

Test 109 5 0 13       

Test 110 4 0 14       

       

1 5 0 12     
Seals attracted to the tube. 
2 pushed the tube 

2 7 0 10      

3 5 0 12     
Pumpkin pushed the pole 
between tests 

4 3 0 12     
Constantly swimming 
around tube  

5 3 0 14     
Attracted to pole between 
tests, and playing with tube 

6 4 0 13     Chewing end of tube 

7 4 0 13     
Attracted to pole between 
tests, and playing with tube 

8 6 0 11      
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9 3 0 14   1AF 
AF by tube, 5 pups around 
the end 

10 4 0 13     
Pups by end of tube, 
chewing 

11 5 0 12     Adults and pups by tube 

12 5 0 12       

13 5 0 12       

14 5 0 12       

15 4 0 13       

16 4 0 13     
Seals attracted to keeper 
with bucket as they passed 

17 2 0 15       

18 7 0 10       

19 4 0 13       

20 2 0 15       

21 4 0 13   1AF   

22 3 0 14       

23 2 0 15   2 pups   

24 5 0 12   1A 4pup   

25 4 0 13   4pup   

26 4 0 13   4pup   

27 6 0 11   6pup   

28 3 0 14   3pup   

29 3 0 14   3pup   

30 5 0 12   1A 4pup   

31 1 0 16   1A   

32 3 0 14   2A 1pup   

33 5 0 12   5pup   

34 5 0 12   1A 4pup   

35 3 0 14   1A 2pup   

36 5 0 12   2A 3pup   

37 3 0 14   2A 1pup   

38 3 0 14   2A 1pup   

39 2 0 15   1A 1pup   

40 5 0 12   2A 3pup   

41 4 0 13   1A 3pup   

42 3 0 14   3Pup   

43 2 0 15   1A 1pup   

44 2 0 15  2A   

45 3 0 14  1A 2pup   

46 4 0 13   1A 3pup   

47 2 0 15   1A 1pup   
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48 3 0 14   1A 2pup   

49 5 0 12   2A 3pup   

50 4 0 13   4pup   

51 2 0 15   1A 1pup   

52 2 0 15   1A 1pup   

53 3 0 14   1A 2pup   

54 3 0 14   1A 2pup   

55 2 0 15   1A 1pup   

56 1 0 16   1A      

57 4 0 13   1A 3pup   

58 5 0 12   1A 4pup   

59 2 0 15   2pup   

60 4 0 13   4pup   

61 4 0 13   2A 2pup   

62 5 0 12   3A 2pup   

63 3 0 14   2A 1pup   

64 6 0 11   1A 5pup   

65 6 0 11   1A 6pup   

66 6 0 11   1A 6pup   

67 3 0 12   1A 2pup Adult pushing tube 

68 4 0 13   1A 3pup   

69 7 0 10   1A 6pup   

70 7 0 10   2A 5pup   

71 5 0 12   5pup   

72 6 0 11   1A 5pup   

73 5 0 12   3A 2pup   

74 5 0 12   1A 4pup   

75 5 0 12   4pup   

76 6 0 11   1A 5pup   

77 4 0 13   2A 2pup   

78 5 0 12   1A 4pup   

79 4 0 13   4pup   

80 5 0 12   1A 4pup   
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Appendix 2.3: Completed recording form – Observer 3 

2013 Banana Pinger Trial 

Gweek Seal Sanctuary 

       

Name   
Total Number of Seals Present in Pool 

Date 16/01/2013 
17 

       

Reaction Definitions 

Attract
ed 

Physically interacting with the tube in any way; including just touching briefly. Move into close proximity of 
tube (1m) 

Repelle
d 

Moves to other end of pool (far 3m of pool) and/or exits pool 

No 
reactio

n 
Continues previous behaviour (no change in behaviour from before the test) 

Other 
Might become obvious as trial starts 

      

Reaction Type 
Trial 
Numb
er 

Attracted Repelled 
No 

reaction Other 

Notes - possible interference  

Test 
101 2         
Test 
102 3         
Test 
103 5         
Test 
104 3         
Test 
105 5         
Test 
106 3         
Test 
107 3         
Test 
108 3         
Test 
109 5         
Test 
110 4         

      

1 2 0 15     

2 6 0 11    

3 3 0 14     

4 2 0 15   Fishvan drove down the hill adjacent to pool 

5 2 0 15   Car drove down the hill adjacent to pool 

6 3 0       
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7 3 0       

8 4 0       

9 2 0 15   
Land Rover drive up the hill. Plane over head. 
(between 9 & 10) 

10 3 0 14     

11 3 0 14     

12 4 0 13     

13 4 0 13   
helicopter flew over head during break 
(between 13 & 14) 

14 4 0 13   Tannoy for over 1 minute (between 14 & 15) 

15 3 0 14   
Land rover drove down the hill (between 15 
& 16) 

16 3 0 14   keepers walked past pool (between16 & 17) 

17 2 0 15   
Seals in adjacent nursing pool being fed, 
attracting seals to far end of pool.  

18 5 0 12   people on walkway 

19 3 0 14   
helicopter flew over head during break 
(between 18 & 19) 

20 2 0 15   Keepers attracted seals to corner. Tannoy 

21 4 0 13   People walked past pool 

22 3 0 14   Helicopter flow overhead during test 

23 2 0 15   
Person at tube end of pool talking (between 
22 & 23) 

24 4 0 13   
keeper walked away from pool (between 24 
& 25) 

25 3 0 14     

26 2 0 15     

27 5 0 12   Photographer moving around by tube 

28 2 0 15   jet flew over head 

29 3 0 14   Land River drove up hill (between 29 & 27) 

30 4 0 13   jet flew over head (between 30 & 31) 

31 1 0 16     

32 3 0 14     

33 4 0 13   Photographer by observers attracting seals 

34 3 0 14   Photographer by observers attracting seals 

35 3 0 14   Photographer by observers attracting seals 

36 3 0 14     

37 2 0 15     

38 2 0 15     

39 2 0 15   
Photographer by tube end of pool. Helicopter 
flew over head (between39 & 40) 

40 4 0 13     

41 1 0       

42 0 0 17   Keeper entered pool area 

43 1 0 16   keeper giving talk by pool 
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44 2 0 15    

45 3 0 14  Helicopter flew overhead (between 46 & 47) 

46 3 0 14   keeper talking by pool 

47 2 0 15   keeper talking by pool 

48 3 0 14   keeper talking by pool 

49 3 0 14   keeper talking by pool 

50 2 0 15   6 people talking by pool (between 49 & 50) 

51 2 0 15   
Land Rover drove by pool. Minibus drove 
down hill 

52 3 0 14     

53 4 0 13   
People around pool (8 students). Seals fed. 
(between 53 & 54) 

54 4 0 13     

55 2 0 15   Talk at near by pool 

56 1 0 16     

57 3 0 14     

58 4 0 13     

59 3 0 14     

60 3 0 14     

61 2 0 15   Land rover drove up hill 

62 3 0 14     

63 2 0 15     

64 5 0 12     

65 4 0 13     

66 4 0 13     

67 3 0 14     

68 3 0 14     

69 6 0 11     

70 5 0 12   keeper talking to Sue 

71 4 0 13   Tannoy announcement (between 70 & 71) 

72 4 0 13     

73 3 0 14     

74 4 0 13     

75 5 0 12     

76 6 0 11     

77 3 0 14     

78 4 0 13     

79 4 0 13     

80 4 0 13     
 


