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Background 

While public ideas about sharks have been strongly influenced by media hype and nature horror 

shows, shark science has been influenced by fisheries and the effort to develop ‘shark attack’ 

repellents (Castro 2016). Historically, researchers have studied sharks through dissection or 

tagging, which distances them from the animal, so that they do not see its behaviour. Researchers 

have been further misled by the prevailing idea that evolution produced a hierarchical or 

pyramidal structure of life forms, with humans on the top, making the elasmobranchs, that 

separated from our phylogenetic line 440,000,000 years ago (Andreev et al. 2020), among the 

lowest and very coldest of animals. Most people still think of sharks as having a binary mind that 

tells them only whether or not to bite. 

 

In 2003, less than twenty years ago, Professor Arthur A. Myrberg was invited to speak on shark 

cognition at a conference on animal cognition at the Max Plank Institute in Germany, organized by 

Hans Fricke and Wolfgang Wickler. So he wrote to all the researchers studying elasmobranch 

behaviour around the world, to ask them if they had seen any evidence of cognition—fifteen 

scientists in all. However, not one had seen anything that could “even be speculated to be 

indicative of cognition” in sharks. So he presented some early observations of his own and included 
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some from an ongoing field study of a community of blacktip sharks (Porcher 2005, 2021). Three 

days of talks and discussions resulted in agreement among those present that cognition in animals 

can be openly discussed, and that term and its processes need not be treated as a non-scientific 

entity any longer.  

 

One of his graduate students, Professor A. Peter Klimley, since described a complex social 

organization in schools of scalloped hammerhead sharks and communication among the members 

of the schools (Klimley 1985). He also described the sophisticated capture of seals and sea lions, 

through desanguination (Klimley et al. 1996a), by white sharks and intraspecific competition for 

prey involving splashing of water at each other with their tails (Klimley et al. 1996b). He has also 

shown that pairs of sharks hunted together over a period of three years (Klimley and Anderson, 

1996). These tantalizing studies suggested too, that sharks may be using cognition.  

 

With the increased interest in cognition in other life forms in recent years, there has also been 

interest in elasmobranchs (Schluessel 2015). Guttridge et al. (2009) reviewed learning found in a 

variety of contexts in former published papers. Since then, sharks have been found to use cognitive 

maps (Guttridge et al. 2011; Papastamatiou et al. 2011; Mourier & Planes 2012), recognize 

conspecifics as individuals (Myrberg & Gruber 1974, Jacoby et al. 2014) and learn from each other 

(social learning) [Guttridge et al. 2013]. Sting rays (Potamotrygon castexi) were found to be able to 

learn to use water as a tool to extract food (Kuba et al. 2010). Sharks can distinguish between visual 

objects and electrical fields, can categorize objects, can perceive illusory contours and bilateral 

symmetry, and can learn to solve a variety of other cognitive tasks (Fuss et al. 2014; Schluessel 

2015). 

 

We define cognition as the following, based upon Shettleworth (2010). “Cognition refers to the 

mechanisms by which animals acquire, process, store, and act on information from the 

environment. These include perception, learning, memory, and decision making. The study of 

comparative cognition is therefore concerned with how animals process information, starting with 

how information is acquired by the senses.” To understand cognition, one must study an animal 

both in its wild environment and in the laboratory, where behaviour can be controlled. 

 

Another concern for sharks is that the growth of the market for shark fin soup, a fashionable, high-

end Chinese dish, has resulted in intensive shark fishing across all oceans, but most of the 

slaughter is neither recorded nor managed (Clarke et al. 2006a, b; Dulvy et al. 2008; Worm et al. 

2013; Dulvy et al. 2014; Fields et al. 2017). With their low productivity, sharks have poor capacity to 

withstand fishing mortality (Myers & Worm 2003) so their numbers are plummeting. In a rigorous 

global study in 2014, Dulvy et al. found one quarter of shark and ray species to be threatened with 

extinction as a result of overfishing in what could be called “a chronic accumulation of global 

marine extinction risk.” In 2019 the UN Biodiversity Council (IPBES) warned that more than one 

third of all known shark and ray species are facing the risk of extinction within the next few 

decades and explicitly named industrial fishing as the main reason for the loss of marine 

biodiversity. The latest report (Pacoureau et al. 2021) found that more than three quarters of 

oceanic sharks are now threatened with extinction. 

 



At the same time as the rise of the shark fin trade, some 90% of teleost fish stocks have become 

over-exploited (World Bank 2017), making sharks the most lucrative target. Consequently, fisheries 

that have not previously hunted them are now doing so (Clarke et al. 2007; Hareide et al. 2007; 

Dulvy et al. 2008; da Silva et al. 2021, Rosello et al. 2021). Pelagic sharks have been hardest hit 

(Dulvy et al. 2008; Oliver et al. 2015, Pacoureau et al. 2021) and they provide most of the fins on the 

market (Clarke et al. 2006; Fields et al. 2017), but all accessible sharks, in a wide variety of 

ecosystems, are targeted.  Yet, the continuing negative image of sharks and rays has raised a barrier 

to their conservation. 
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