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Between 1982 and 2011 unprovoked shark bites were recorded from 56 countries with 27 
recording fatalities; however 84.5% occurred in only six countries - United States, Australia, South 
Africa, Brazil, Bahamas and Reunion Island. While shark attacks directed at humans are, and will 
continue to be extremely rare, the frequency is increasing, principally along with increasing numbers 
of humans participating in ocean sports, but also influenced by other factors. Fear of such attacks, 
partially fuelled by films such as Jaws is psychologically powerful.

Ocean users (casual recreational visitors, scuba divers, surfers, kayak fishermen, etc.) at risk of 
shark attacks, often cite the possibility of such encounters as a major concern (Eilperin, 2013). 
Evidence, both anecdotal and survey-based, shows this fear can keep many potential ocean users 
away from the water .That same fear may also be contributing to a slow decline in the scuba diving 
industry, as seen over recent years.

No method of mitigating the risk of an unprovoked shark bite is 100% successful in all circumstances, 
and this is the case for methods of risks to human safety in all contexts, whether it be seatbelts and 
airbags in cars, or the emergency brace position on planes. The traditional method of reducing the 
risk of unprovoked shark bite has been through culling, using shark nets and/or drumlines. These 
practices are unlikely to remain to be acceptable due to their environmental impacts on species 
of conservation interest. There are alternatives which reduce the risk of unprovoked shark bite 
for bathers which include enclosure nets and shark spotter programs, but such approaches are 
impractical for surfers, divers, spearfishers,snorkelers, and kite surfers. The most environmentally-
friendly, non- lethal method for preventing unprovoked shark bite on any water user, that leaves 
other marine life unaffected, is lowpower, electronic shark deterrents. This method utilises the 
shark’s highly sensitive electroreception organs, by creating pulses of low-power electrical current, 
which are extremely uncomfortable for approaching sharks, without affecting humans wearing 
such devices, or any other marine animals.

This prospectus explains how electronic shark deterrents function, and why it is a safe, practical, 
and most importantly an effective method of repelling sharks at distances of 2 metres and greater, 
thus reducing the risk of unprovoked shark bite. These products are backed by multiple scientific 
studies and over a decade of field-testing with multiple shark species.

SUMMARY
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Between 1982 and 2011 unprovoked shark bites were recorded from 56 countries with 27 re- 
cording fatalities; however 84.5% occurred in only six countries - United States, Australia, South 
Africa, Brazil, Bahamas and Reunion Island (McPhee, 2014). As well as unprovoked shark bites, 
there are numerous instances of provoked shark bite where a person has deliberately bothered a 
shark which has led to a bite. Of the more than 480 species of sharks, only three are responsible 
for the majority of fatalities - the white, the tiger and the bull, are responsible for the majority of 
fatalities from unprovoked shark bites (McPhee, 2014).

The incidence of unprovoked shark bite globally is on the rise. The primary reason for this is an 
increase in the recreational use of coastal waters, but at a regional or local level it can also be 
influenced by factors which for a period of time change the habitat use of relevant shark species. 
In the example of white sharks, for instance, the distribution of prey such as humpback whales 
and pinnipeds (seals and sea lions) can influence the distribution of this species and the level of 
spatial overlap between sharks and water users. Despite the increase in incidents, the risk that 
unprovoked shark bites pose is extremely low. For example, you are several times more likely to 
be fatalty injured by lightning, riding a bicycle, in a hunting accident or from a dog bite, (Florida 
Museum of Natural History, 2010). Fortunately as well many unprovoked shark bites result in 
relatively minor injuries only.

RISK AND RISK PERCEPTION
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Figure 1. Number of annual unprovoked shark bites globally between the period 1982 and 2011, (From McPhee, 2014).
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IN THE ECOSYSTEM
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THE ROLE OF SHARKS

Sharks play a vital ecological role in marine ecosystems. Large predatory sharks sit atop marine food 
webs and are termed apex predators, and as such play an important role in the overall functioning 
of the marine environment. Removal of such apex predators can result in significant and varied 
changes in the food web as a whole. Many species of shark are of conservation concern and are 
identified globally as threatened or near threatened, largely due to unsustainable fishing for their 
fins, teeth and jaws. Sharks are less resilient to fishing pressure than finfish due to many of them 
being long-lived, slow growing, and producing relatively few young. This low resilience to fishing 
pressure is one of the main reasons that sharks have become a focus of contemporary conservation 
efforts and these efforts will only increase.

Ocean users (casual recreational visitors, scuba divers, spearfishers, surfers, kayak fishermen, 
etc.) at risk of shark attacks, often cite the possibility of such encounters, as a major concern 
(Eilperin, 2013). Information, both anecdotal and survey-based, shows this fear can keep many 
potential ocean users away from the water (Marwick, 2014; O’Conner, 2013). That same fear 
may also be contributing to a slow decline in the scuba diving industry, as seen over recent years 
(Cline Marketing, 2011). Despite the very low risk of an unprovoked shark bite, many people fear 
sharks, fear of sharks is even a recognised phobia: galeophobia. Fear can paralyse efforts to think 
clearly about risks and can specifically lead us to neglect the probability of an event happening 
(Sunstein and Zechauser, 2011). Solutions to the shark-human “problem” need to address the 
risk and placate the fear. An unprovoked shark bite is and will continue to be “newsworthy” and 
the constant reminder of an incident can reinforce the fear over and above less newsworthy 
sources of harm. The status quo government approach to address the issue o f unprovoked shark 
bites that result in fatalities is through the use of methods which target and kill large sharks – 
drumlines and shark nets.
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THE ANTIQUATED METHOD
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SHARK CULLING:

Shark nets and drumlines have been used in a number of locations to cull large sharks in order to 
attempt to reduce the risk of an unprovoked bite. Understanding the important role that sharks 
play in the structure and function of marine ecosystems were largely unknown when the initial 
traditional methods to reduce the risk of unprovoked shark bite were implemented. Given our 
current knowledge of the role of sharks in the marine ecosystem, and their conservation focus, the 
traditional approaches of using methods that deliberately target and kill large sharks are meeting 
strong public opposition. Not only do these methods kill sharks, but they can also can result in 
injury and death to sharks and marine creatures that are harmless to humans, such as rays turtles 
and marine mammals. This is particularly the case with regards to shark nets, and this issue remains, 
despite the best efforts to manage the impact through such approaches as gear configurations, 
and spatial and seasonal controls on deployment. Shark culling programs can be expensive for 
government agencies to run and as government budgets shrink, and conmbined with the strong 
public opposition; they have a questionable long term future.

Shark nets consist of large size mesh and float about four metres below the surface. They are 
disconnected from the shoreline to minimize interactions with boats and often entangle sharks and 
frequently cause death via suffocation. The justification of this method is the popular viewpoint 
“fewer sharks means fewer attacks”. In New South Wales, Australia, there are more than 50 beaches 
and 250 kilometres of coastline which are protected by shark nets. Nets have officially been deemed 
successful, even though 63% of all shark attacks at ocean beaches in New South Wales occurred at 
netted beaches. With an increased awareness of the importance of sharks to ocean ecology, shark 
nets have drawn widespread criticism due to their impact on shark populations and other animals. 
Shark nets don’t discriminate as to species trapped (bycatch) and often kill threatened species, 
such as sea turtles, dugongs, dolphins and whales, along with other harmless species (Table 1).

Drumlines involve setting a series of very large baited hooks in order to capture large sharks. They 
can be used in conjunction with shark nets or in isolation. Despite best efforts to reduce it, drumlines 
can also have high rates of bycatch, in particular of harmless shark species, although marine turtles 
can also be common bycatch if they are set within the range of marine turtle species (Weatherbee et 
al.,1994; Sumpton et al., 2010; McPhee, 2012). Drumlines are not particularly effective at catching 
white sharks which are one of the three main species responsible for unprovoked shark bites.
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SPECIES OR SPECIES GROUPS NUMBER

Hammerheads 1292

Stingrays	 1269

Whalers 536

Angel	sharks	 259

Port	Jackson	sharks	 107

Great	white	shark	 100

Sevengill	shark	 92

Dolphins	 52

Tiger	shark	 49

Marine	turtles	 47

Finfish	 43

Thresher	shark	 40

Shortfin	mako	 31

Grey	nurse	shark	 15

Whales 6

Seal 4

Penguin	 1

Dugong	 1

Table	1:	Bycatch	from	Drumlines
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THE RISK OF UNPROVOKED SHARK BITE
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NON- LETHAL METHODS FOR MITIGATING

Given the environmental cost of shark culling methods, and the public opposition to their ongoing 
use, there is continuing interest in environmentally friendly methods that further mitigate the risk 
of unprovoked shark bite. There are a number of programs that aim to provide the public with in-
formation on the presence of a large shark species at a specific location at a specific time. The best 
known is the Shark Spotters program in False Bay (Cape Town, South Africa). The Shark Spotters 
warn bathers (using flags and sirens) when a shark is spotted in the area (Kock et al., 2012). Shark 
spotting has a number of limitations such as, impaired visibility due to choppy seas, glare or cloud 
cover, day length, skill of the spotter, the ability to achieve an effective observation point, ability 
to attract the attention of bathers when sharks are spotted, the necessity of bathers to remain 
vigilant while recreating and the requirement that all bathers understand the shark spotter signals. 
This method offers no protection for divers, surfers and kayakers, who are likely to be away from 
the areas being observed by shark spotters. Nonetheless, such programs can make an important 
contribution to beach safety and providing confidence to the public.

Another method aimed at mitigating the risk of unprovoked shark bite is the use of exclusion nets. 
Exclusion nets are physical barriers designed to prevent capturing sharks from entering a beach 
area, and unlike shark nets, they are not designed to kill sharks and thus offer a better environ-
mental alternative to shark nets (McPhee, 2012). However, these can only be used in relatively 
sheltered waters, and are impractical as protection for a range of key ocean users including surfers, 
divers, kite surfers and snorkelers.

ELECTRONIC SHARK DETERRENTS
Electronic shark deterrent technologies are a safe, effective and humane solution that provide a 
number of benefits over the methods discussed. Besides completely negating shark deaths, elec-
tronic deterrents can be at locations not protected by stationary devices, and are effective at 
repelling sharks from any area they are used in. Electronic methods can provide protection for all 
ocean users whether it be surfing, scuba diving or snorkeling. To understand how they work, it is 
worthwhile to begin with understanding how sharks sense their world.

Sharks are extremely well adapted to their environment, enabling them to dominate the oceans 
as apex predators. Part of their success can be attributed to their highly adapted sensory organs 
which allow them to detect both food and foe. Besides the senses we humans are familiar with – 
eyesight, smell (which is extremely well-developed in sharks), hearing, touch, and taste — sharks 
have two additional senses: mechanoreception and electroreception which gives them distinct 
advantages as predators (Winther-Janson, Wueringer & Seymour, 2012).



27

0

taste, touch
temperature,
direct contact

electrical
percep�on
< 50 cm

vision
> 100 m

pressure
> 100 m

smell
> 100 m

hearing
> 1000 m
up to several
kilometers

1 10 100 1000 10,000 m

An understanding of them offers the opportunity to design deterrents based on these senses. 
Mechanoreception through pressure detection is via the lateral line system which consists of fluid-
filled vessels, called neuormasts, running along the side of the shark’s body. These receptors sense 
water flow over the skin and detect close-range movements of predators or prey moving through 
the water. The other sense that is vital to our discussion of preventing shark attacks – is electrore-
ception or the ability to sense small changes in electrical fields. A shark’s electroreception system, 
the Ampullae of Lorenzini are clusters of multiple nerve fibres in gelfilled canals opening to the sur-
face by pores. They are generally visible as series of dark pores on a shark’s head and the exact ar-
rangement of the canals and pores differ between species. This highly sensitive system can detect 
electrical fields at voltages as low as 5 nV/ (five one billionths of a volt)/cm. Besides predation, this 
system is also believed to help sharks navigate using the Earth’s electromagnetic fields and assist 
in communication and mating.

Electroreception allows the shark to detect low-power electrical fields generated by an animal’s 
muscle contractions. It’s only effective at distances less than one meter, and is most useful to 
sharks in situations where the water is dark due to depth or turbid (e.g. murky after rainfall and 
run-off in the coastal zone) (Winther-Janson et al., 2012).

With a baseline detection level of 5 nV/cm, the shark is an impressive stalker, but that same sensi-
tivity can be used in deterring the animal. To an approaching shark, an electrical impulse, sufficient-
ly powerful can be disorientating or physically painful. Remember the last time you were listening 
to a speaker using a microphone, and a momentary uncontrolled feedback in the sound system 
caused everyone to cover their ears as fast as they could? You instantly detect it, strongly wish 
to avoid it, but short exposure to it does no harm. The same thing happens when an approaching 
shark crosses the boundary line of an electrical field at the non-lethal, but still disturbingly strong 
levels generated by electronic shark deterrents.



28

Several decades ago, scientists began to suspect that electroreception might be a chink 
in a shark’s armour. Soon thereafter, the KwaZulu-Natal Sharks Board – the South African 
government organization tasked with protecting ocean-goers from shark attacks – began to 
conduct scientific research on electroreception. The research confirmed the scientist’s suspicions; 
namely, electroreception could be used to deter sharks without causing them any harm. The 
first generation of technology based on this method was called SharkPOD, and proved to 
be an effective shark deterrent for personal use by scuba divers and other ocean users (Smit 
& Peddemors, 2003; Marcotte & Lowe, 2008). The latest generation of this electronic shark 
deterrent system, known as Shark Shield®, expands on the capabilities of the first generation 
(Cilliers, 2012; Huveneers et al., 2012; Sprivulis, 2014).

TESTING THE EFFECTIVENESS 

OF THE SHARK SHIELD®

Smit and Peddemors (2003) examined the effectiveness of the approach in detail. In two series 
of tests, data was collected measuring the time needed to attack the bait, where the SharkPOD 
was embedded, under power- off (inactivated) and power-on (activated) conditions. Conclusions 
were separately drawn after completion of the first experiment in power-off mode, in which 
there were eight successful “attacks” in 98, five-minute active periods by shark who were allowed 
access to t h e bait. In the second experime in power-on mode, there were no successful attacks 
were recorded in 24, ten-minute active periods by sharks who were allowed access to bait. It 
was concluded that the probability of an attack in sharks allowed access to bait for a 5 minute 
period was reduced from about 0.70 when the SharkPOD was in power-off mode, to about 0.08 
when the SharkPOD was in power-on mode. When sharks were allowed access to bait for a 
10 minute period, the probability of an attack was reduced from 0.90 when the SharkPOD was 
in power-off mode, to 0.16 when the SharkPOD was in power-on mode (Smit & Peddemors, 
2003). Additional studies published in 2010 (Marcotte & Lowe, 2008) and 2012 (Cilliers, 2012) 
confirmed the efficacy of electronic shark deterrents and the SharkPOD device. Thus, there are 
a number of published independent studies that document a statistically significant probability 
of an unprovoked shark bite from using a SharkPOD.
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The next step in the development of electronic shark deterrents came with the introduction of 
the Shark Shield®. Extensive scientific testing has been conducted on the Shark Shield® electronic 
shark deterrent, both by Shark Shield® and by independent organizations. The results are clear and 
positive: the Shark Shield® is effective at repelling sharks and reducing the probability of a shark 
bite (Cilliers, 2012; Huveneer 2012; Sprivulis, 2014). Publicly available video also documents the 
effectiveness of the devices1 In 2006, Shark Shield® conducted extensive field testing off Neptune 
Island, South Australia, using the FREEEDOM4 and FREEDOM7 models.1 Ian ‘Shark’ Gordon, a world 
famous shark expert and experienced diver, directed these tests and has used the Shark Shield® for 
nearly two decades, on dozens of shark species. These tests added to the evidence in favour of Shark 
Shield®’s effectiveness (Gordon, 2006).

In 2010, SafeWork SA, the government agency responsible for administering occupational health, 
safety and welfare laws in South Australia (South Australia, 2014) commissioned a further study 
(Huveneers et al. 2012) into the effectiveness of the Shark Shield FREEDOM7 device. This study 
involved two separate experiments: a static bait test with a large bait suspended at the extremity 
of the electrical field and a second dynamic test using a seal decoy being towed with a Shark Shield 
being located under it. A total of 116 trials using static bait were undertaken at the Neptune Islands, 
South Australia and 189 tows were conducted using a sealdecoy near Seal Island, South Africa.

During the static bait test, the proportion of baits taken were not affected by the deterrent, however, 
the deterrent doubled the time it took for sharks to take the static bait, as well the number of 
interactions per approach, indicating that the sharks investigated how to approach the bait with 
minimal affect by the field. During the dynamic seal decoy, no breaches and only two surface 
interactions were observed when the deterrent was activated, compared to 16 breaches and 27 
surface interactions, when the deterrent was not activated. Although the fine-scale positioning and 
presence or absence data collected to assess the potential of the device to attract white sharks was 
limited to one trip, the results did not suggest that sharks were attracted to the deterrent. The results 
showed that the deterrent had an effect on the behaviour of white sharks, but did not deter or repel 
them in all situations. that the sharks investigated how to approach the bait with minimal affect by 
the field.

1 Shark Shield Video Action, 2012 (Wilson, A. 2014) and Shark Shield® as used on the Kayak Fishing Show, 2012.
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OF THE USING THE SHARK SHIELD®
BENEFITS

The Shark Shield® FREEDOM7 is an electronic device that fits snugly inside a neoprene pouch, 
and attaches onto the user’s ankle with a Velcro strap. This securely fastens the 2.2 meter flexible 
mesh antenna, designed for minimal drag, which emits the electronic pulses from two electrodes 
and trails behind the person as they move through the water. The sea water surrounding the 
electrodes acts as a conductor and forms an electronic field that surrounds the user. Kayakers can 
also use Shark Shield® by inserting the antenna cable through a scupper in the hull of the kayak, 
or dangling it off the vessel into the water.

The Shark Shield® devices can be operated for 6-7 hours before needing to be recharged. Once 
the electrodes are submerged underwater, the device is ready to be activated. It is equipped with 
both a visual and audible warning system to alert the user when the battery power level is running 
low, so that they can exit the water to recharge the battery.

When a shark approaches within a few metres of someone wearing a Shark Shield® device, pulses 
from the electrodes interfere with the shark’s electroreceptor system, located in the shark’s snout, 
which results in muscular spasms and levels of discomfort to the shark. Scientific tests of the 
Shark Shield®, conducted using bait to attract sharks and under strictly controlled variables have 
shown that the Shark Shield® reduces the chance of the shark moving closer than several feet 
from the device (Huveneers et al. 2012). Most often, the shark will quickly turn away from the 
electronic field a few meters distance from the device. In this manner, the Shark Shield® is able to 
effectively repel sharks and protecting the user.

2

FIGURE 1: Shows the pattern and magnitude of the E-field surrounding the SharkShield® FREEDOM7 unit that attaches to the 
the leg of swimmers, surfers, divers, etc.

FIGURE 2: Shows the estimated magnitude of the E-field surrounding a model of a diver wearing the Shark Shield® device 
(Scuba Diving/SCUBA7, 2012).

1
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While it is true that sharks are attracted to the electric fields emitted by their prey at short 
range, the electric field emitted by the electronic shark deterrent does not encourage sharks to 
investigate the device or attract them to the user. The reason for this is that the sensory organs 
of a marine shark are extremely sensitive to voltage gradients (of at least 5 nV/cm) and are 
adapted to detecting low-frequency signals of between 1-8Hz at close-range, with prey being 
located and captured with the aid of input from other senses — visual, chemoreception and 
mechanoreceptor at much longer distances.

Collins (2010) concluded sharks are not attracted to electronic shark deterrents. His measurements 
found sharks would only be attracted to a deterrent, if the electric field strength of the deterrent 
device had dropped off enough to represent a prey-like stimulus (approx. 1-100nV/cm). However, 
at that point, if they continued approaching the device, the field strength would increase rapidly, 
and the shark would quickly realise that this is not prey, and be deterred by the discomforting 
effects of the device. Collins (2010) determined from the data collected, that the distance at 
which the device might momentarily resemble prey to an approaching shark was about three 
metres. Given how fast the field strength from a very low powered source drops off in seawater, 
he estimated that beyond a six metre radius the shark would not detect nor react to the device 
(Collins, 2010).

For further information on the Shark Shield®, FREEDOM7 and related products available for other 
ocean users, visit our website: www.sharkshield.com

Alternatively, visit our YouTube channel to see interviews with shark attack victims where Shark 
Shield® has saved lives and also see our independent scientific test results https://www.youtube. 
com/user/Sharkshield?feature=guide

To review the detailed independent scientific research on Shark Shield® or download the full 
research, please visit http://www.sharkshield.com/view/SharkShieldResearch To review Frequently 
Asked Questions on the Shark Shield® site, please visit http://www.sharkshield.com/view/
FrequentlyAskedQuestion.

INFORMATION
FURTHER



212

BIBLIOGRAPHY
Abercrombie, D. (2013) Scientists estimate more than 100 million sharks killed annually. Retrieved March 26, 
2014, from Phys.Org: http://phys.org/news/2013-03-fishing-significant-shark- populationdeclines.html

Annear, S. (2013) Shark Researchers Take a Bite Out of Discovery Channel’s Fake Shark Week 
Documentary. Retrieved March 26, 2014, from Boston Magazine: http://www.bostonmagazine.com/news/
blog/2013/08/05/shark-week-megalodon-fake-discovery-channel/

Baum, J. K., Kehler, D., & Myers, R. A. (2005) Robust estimates of decline for pelagic. Retrieved March 26, 
2014, from Fisheries: http://www.soest.hawaii.edu/pfrp/large_pelagics/Baum_etal_05- Response.pdf

Best, J. (2014). Ocean sports surging in popularity. Retrieved March 26, 2014, from Times Press Recorder: 
http://www.timespressrecorder.com/articles/2014/01/24/news/featurednews/ news50.txt

Blaine, S. (2012). Usual suspect ruled out in shark attacks. Retrieved March 26, 2014, from Business Day: 
http://www.bdlive.co.za/articles/2012/05/07/usual-suspect-ruled-out-in-shark-attacks;jsessionid=5096A9
1963BA8B7755C4D13CBE197E89.present1.bdfm

Burgess, G. H. (n.d.). The History of the International Shark Attack File. Retrieved March 26, 2014, from 
Ichthyology at the Florida Museum of Natural History: http://www.flmnh.ufl.edu/fish/Sharks/ISAF/
isafhistory.htm

Cantor, M. (2014) Australian War on Shark Attacks Sparks Uproar. Retrieved March 28, 2014, from Newser: 
http://www.newser.com/story/180495/australian-war-on-shark-attacks-sparks- uproar.html

Cilliers, P. J. (2012). Interim report on measurement and analysis of the electric fields produced by the 
SharkPOD and Shark Shield®. South African National Space Agency (SANSA), 1-14.

Cliff, G., & Dudley, S. F. (2010). Reducing the environmental impact of shark-control programs: a case study 
from KwaZulu-Natal, South Africa. Marine and Freshwater Research 62: 700-709

Cliff G. and Dudley S.F.J. (2010) Shark attacks on the South-African coast between 1960 and 1990. South 
African Journal of Science 87(10), 513-518.

Cline Marketing. (2011). Dive Industry vs. US Population. Retrieved March 26, 2014, from http://www.
clinegroup.net/diving/participation.html

Collin, S. P. (2010). Electroreception in Vertebrates and Invertebrates. Encyclopedia of Animal Behavior, 
611-620.

Curmi, A. (2005). A Case Study on ‘Jaws’. University of Malta, Psychology Department. University of Malta.

Danigelis, A. (2011). Invisible Shark Shield® Put to the Test. Retrieved March 28, 2014, from Discovery: 
http://news.discovery.com/tech/biotechnology/shark-shield-swimmer-tech-110805.htm



Eilperin, J. (2013). Once bitten, twice shy: our exaggerated fear of shark attacks. Retrieved March 26, 2014, 
from The Guardian: http://www.theguardian.com/science/2013/aug/06/us-shark- attackstatistics-fears

Flordia Museum of Natural History. (2010). The Relative Risk of Shark Attacks to Humans. Retrieved March 
26, 2014, from Ichthyology at the Flordia Museum of Natural History: http://www.flmnh.ufl.edu/fish/sharks/
attacks/relarisk.htm

Flordia Museum of Natural History. (n.d.). Maps and Statistics of Shark Attacks by Region. Retrieved March 
26, 2014, from Ichthyology at the Flordia Museum of Natural History: http://www.flmnh.ufl.edu/fish/sharks/
isaf/geomaps.htm

Florida Museum of Natural History. (n.d.). 1580-2013 Map of World’s Confirmed Unprovoked Shark Attacks.
Retrieved March 26, 2014, from Icthyology at the Florida Museum of Natural History: http://www.flmnh.ufl.
edu/fish/sharks/statistics/GAttack/World.htm

Florida Museum of Natural History. (2014). Unprovoked Shark Attacks in the World and USA 1960-2013.
Retrieved March 26, 2014, from Icthyology at the Florida Museum of Natural History: http://www.flmnh.ufl.
edu/fish/sharks/statistics/Trends2.htm

Florida Museum of Natural History. (n.d.). Graphs of Shark Attacks vs. Population Growth Over the 1900’s.
Retrieved March 26, 2014, from Ichthyology at the Florida Museum of Natural History: http://www.flmnh.ufl.
edu/fish/sharks/statistics/pop2.htm

Florida Museum of Natural History. (n.d.). Unprovoked Shark Attacks in the World and USA 1960-2013.
Retrieved March 26, 2014, from Ichthyology at the Florida Museum of Natural History: http://www.flmnh.
ufl.edu/fish/sharks/statistics/Trends2.htm

Gordon, I. ‘. (2006). Shark Shield® | Live Great White Shark Testing | Electronic Shark Repellent. Retrieved 
March 28, 2014, from YouTube: https://www.youtube.com/watch?v=iZ_8dLnN8aE

How Many Sharks Have Been Killed This Year. (n.d.). Retrieved March 27, 2014, from Support Our Sharks: 
http://www.supportoursharks.com/en/Conservation/Threats_to_sharks/Shark_Nets.htm

Huveneers, C., Rogers, P. J., Semmens, J., Beckmann, C., Kock, A. A., Page, B., et al. (2012). Effects of the Shark 
Shield® electric deterrent on the behaviour of white sharks (Carcharodon carcharias). South African Research 
and Development Institute. West Beach: South African Research and Development Institute.

Huveneers, C., Rogers, P. J., Semmens, J., Kock, A. A., Page, B., & Goldsworthy, S. D. (2012, June). Effects of the 
Shark Shield® electric deterrent on the behaviour of white sharks (Carcharodon carcharias). South Australian 
& Research Development Institute, 1-61.

ISAF Statistics on Attacking Species of Shark. (2014, March 19). Retrieved March 27, 2014, from Icthyology 
at the Florida Museum of Natural History: http://www.flmnh.ufl.edu/fish/sharks/statistics/species3.htm

Kock, A., S. Titley, W. Petersen, M. Sikweyiya, S. Tsotsobe, D. Colenbrander, H. Gold, and G. Oelofse. (2012)
Shark spotters A pioneering shark safety program in Cape Town, South Africa. In Global perspectives on the 
biology and life history of the white shark, ed. M. L. Domeier, 447–466. Boca Raton: CRC Press.

13



Marcotte, M. M., & Lowe, C. G. (2008). Behavioral Responses of Two Species of Sharks to Pulsed, Direct 
Current Electrical Fields: Testing a Potential Shark Deterrent. Marine Technology Society Journal, 42(2), 
53-61.

Marwick, J. (2014). Sharks scare off swimmers. Retrieved March 26, 2014, from Cambridge Post: http://
www.postnewspapers.com.au/editions/20140125/pdf/paper.pdf

McPhee, D. P. (2012) Likely Effectiveness of Netting or Other Capture Programs as a Shark Hazard 
Mitigation Strategy in Western Australia. Fisheries Occasional Publication 108.

McPhee, D.P. (2014) Unprovoked shark bites: Are they becoming more prevalent? Coastal Management 
42(5): 478-492.

Moore, E. A. (2011). Historic 103-mile swim aided by electric Shark Shield®. Retrieved March 28, 2014, 
from CNET: http://www.cnet.com/news/historic-103-mile-swim-aided-by-electric-shark-shield/

O’Conner, J. (2013, March 3). Shark phobia: The memory of Jaws continues to scare swimmers away from 
the ocean. Retrieved March 26, 2014, from National Post: http://news.nationalpost.com/2013/03/02/
shark-phobia-the-memory-of-jaws-continues-to-scare-swimmers-away-from-the-ocean/

Robbins, W. D., Hisano, M., Connolly, S. R., & Choat, J. H. (2006). Ongoing Collapse. Current Biology, 
16,2314–2319.

Ron & Valerie Taylor. (1992). Retrieved March 28, 2014, from Wikipedia: http://en.wikipedia.org/wiki/
Ron_%26_Valerie_Taylor

Ruppert, J. L., Travers, M. J., Smith, L. L., Fortin, M.-J., & Meekan, M. G. (2013, September 18). Caught in 
the Middle: Combined Impacts of Shark Removal and Coral Loss on the Fish Communities of Coral Reefs. 
Plos One.

Scuba Diving/FREEDOM7. (2012). Retrieved March 27, 2014, from Shark Shield®: http://www.sharkshield.
com/buy/freedom7-shipping-24-march-2014/GU1000A

Sea Wolves. (2013, September 28). Retrieved March 27, 2014, from The Economist: http://www. economist.
com/news/science-and-technology/21586806-sharks-it-seems-are-necessaryecologicalhealth-coral-
reefs-sea

Shark Nets, Drumlines and Safe Swimming. (2011). Retrieved March 27, 2014, from Kwazulu-Natal Sharks 
Board: http://www.shark.co.za/SharkNets

Shark Research Institute. (2005). Incident Log. Retrieved March 27, 2014, from Global Shark Attack File: 
http://www.sharkattackfile.net/incidentlog.htm

Shark Savers. (2012). Population Declines for Shark Species Prevalent in the Shark Fin Trade. RetrievedMarch 
26, 2014, from Shark Savers: http://www.sharksavers.org/files/7413/3046/2395/Shark_Declines-SFT_
Species_Shark_Savers.pdf

14



Shark Shield® as used on the Kayak Fishing Show. (2012). Retrieved March 28, 2014, from Shark Shield®: 
http://www.sharkshield.com/view/Kayak_Fishing

Shark Shield® Video Action. (2012). Retrieved March 28, 2014, from Shark Shield®: http://www.sharkshield.
com/view/Shark_Shield_in_Action

Shiffman, D. (2013). Swimming with Sharks. Retrieved March 28, 2014, from Slate: http://www.slate.com/
articles/health_and_science/science/2013/09/diana_nyad_shark_swim_how_dangerous_are_the_sharks_
between_cuba_and_florida.html

Smit, C. F., & Peddemors, V. (2003). Applications Estimating The Probability Of A Shark Attack When Using 
An Electric Repellent. South African Statistical Journal, 37: 59-78.

Smith, B. (2013). Sharks Play Critical Role In Coral Reef Health. Retrieved March 27, 2014, from RedOrbit: 
http://www.redorbit.com/news/science/1112952338/sharks-critical-to-coralreef-health-091913/

Sosa, C. (2013). Shark Week Is a Disgrace. Retrieved March 26, 2014, from Huffington Post: http://www.
huffingtonpost.com/chris-sosa/shark-week-is-a-disgrace_b_3711081.html

South Australia. (2014). Retrieved March 28, 2014, from Wikipedia: https://en.wikipedia.org/wiki/South_
Australia

Sprivulis, P. (2014). Western Australian Coastal Shark Bites: A risk assessment. Australian Medical Journal, 
156-160.

Sumpton, W. D., Lane, B. and Ham, T. (2010) Gear modifications and alternative baits that reduce bait 
scavenging and minimize by-catch on baited drum-lines used in the Queensland Shark Control Program.

Proceedings of the Royal Society of Queensland. 116: 23–35. Wikipedia. (n.d.). Shark Attack. Retrieved 
March 26, 2014, from Wikipedia: http://en.wikipedia.org/wiki/Shark_attack

Wilson, A. (2014). Shark Shield® - Electronic Shark Deterrent Technology. Retrieved March 28, 2014, from 
Shark Year Magazine: http://sharkyear.com/2013/shark-shield-myth-or-legend.html

Winther-Janson, M., Wueringer, B. E., & Seymour, J. D. (2012, November 30). Electroreceptive and 
Mechanoreceptive Anatomical Specialisations in the Epaulette Shark (Hemiscyllium ocellatum). Retrieved 
March 27, 2014, from Plos One: http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.
pone.0049857

Yahoo News. (2012, April 1). WA ‘deadliest’ for shark attacks. Retrieved March 26, 2014, from Yahoo News: 
http://au.news.yahoo.com/thewest/wa/a/13318209/wa-deadiest-for-shark-attacks/

15


