
Ampullae of Lorenzini
These are minute pores positioned around the snout and eyes that 
contain a gel sensitive to magnetic and electrical fields and enable 
sharks to sense electric pulses emanating from the muscles of their 
prey. Because of this heightened sensitivity, which allows sharks to 
detect only the faintest charges, Dr O’ Connell correctly predicted that 
they would avoid extremely strong magentic fields. 
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GANSBAAI 
PILOT PROJECT
In 2012, the Sharksafe team began testing the barrier in an 

incredibly dynamic ecosystem off the coast of Gansbaai 

known as ‘Shark Alley’.  It is frequented by a high density 

of sharks and is considered one of the best places on the 

planet to study great white shark behaviour.

1Shark behaviour when exposed to magnetic fields
Sharks were presented with two possible snacks – a fish and a fish attached 

to a strong magnet. They displayed a significant tendency to prefer the fish 

without the magnet – 99% of the time.

2Shark behaviour when exposed to a food source
As per Dr O’Connell’s  experiment, phase 2 of the pilot project investigated 

shark behaviour when exposed to a food source positioned behind 

an area made up of a set of magnetised poles, non-magentised poles and a  

control area. The sharks chose to access the area via the control route. 

3Exclusion experiments 
The last phase in the study involves experiments to see whether the Sharksafe 

Barrier will keep sharks out of a delimited area that they normally utilise. The 

study was completed with bull sharks in 2014, but is currently being conducted with 

white sharks. The results thus far indicate that Sharksafe technology holds great 

promise as a new and non-invasive technology to provide beachgoer safety.

SHARKSAFE 
BARRIER

The research has shown the barrier to be highly 
successful at manipulating the swimming 

behaviours of great white sharks.
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Plastic pipe

Strong magnet
creates powerful 
magnetic field that  
is very effective at  
repelling white sharks  
in poor visiblity.

Joint allows 
movement to simulate 
real kelp forest.

Concrete base

Eco-friendly alternative to shark nets.

Non–lethal to sharks and other marine 

species that suffocate by getting tangled 

in the strands of the nets.

Pectoral fins
Research has shown that sharks avoid going through any 

space slimmer than the width of their pectoral fins, so next, Dr 

O’Connell experimented with a series of poles set close together. 

He attached magnets to one set of poles, left the other set free of 

magnets, and created a control area free of either poles, or poles 

with magnets. The sharks tended to avoid both the area with 

poles and with magnetised poles roughly the same amount of 

the time, always opting to go through the control area instead. 

Sharksafe Barrier technology
On a trip to South Africa, Dr O’Connell met 

conservationist Mike Rutzen, as well as Dr Conrad 

Matthee and Dr Sara Andreotti from Stellenbosch University. Rutzen had noticed that great 

whites seem to avoid entering thick kelp forests whenever possible. He had begun envisioning 

the development of fake kelp to serve as a non-lethal alternative to shark nets and drumlines. 

The realisation of the benefit that Craig’s magnets would give to the artificial kelp barrier was the 

catalyst for the current Sharksafe Barrier technology.

PREVIOUS WORKPREVIOUS RESEARCH

Magnetic fields
In 2011, marine biologist Craig O’Connell was underway 

with his PhD at the University of Massachusetts 

Darmouth, investigating whether sharks were repelled by the 

presence of strong magnets. He reasoned that they would be, 

based on the presence of a sixth sense found in both sharks and 

rays, known as the Ampullae of Lorenzini.
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GENETIC RESEARCH
DNA SAMPLING PROGRAM

Constant sampling

Analysed locally

DNA research combined with photo identification

If successful, the results of this combined approach 

will reveal whether the sharks in South Africa form one 

isolated genetic pool or if they are linked with other 

populations overseas.

ANDREOTTI’S PHD

Dorsal Fin Photo Identification
Photos not taken straight on are inaccurate.

 Water droplets can obscure the true pattern of the fin.

 Reflections of sunlight can also mask distinctive physical features.

DNA Testing
Previously, sampling was sporadic and results were  
analysed overseas.

HELP SAVE OUR 
SHARKS
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~273 MILLION SHARKS ARE KILLED EVERY YEAR*

*Causes of shark deaths include shark nets and drumlines, food depletion from overfishing, bycatch, finning and poaching.


