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The Bright Octopus
Animals, humans and intelligence 
By Philip Armstrong
On the radio a while ago I heard about a bright octopus. After stranding in a rock pool, he was taken to Tynemouth Aquarium, where he's become famous for his intelligence. Matt Owen (from the aquarium) describes Einstein (the octopus) as very inquisitive and ingenious: he grabs things from Owen's hands, unscrews the lids of jars, and energetically chases around the football they've put in the tank to entertain him.

Einstein's story was one of those quirky snippets that often run after the main news: like the one about the hen escaping across a motorway, the sheep evading shearers, or the two pigs on the run from the slaughterhouse. These tales help us disassociate from more “serious” news, by appealing to our affection for animals. 

However, by showing these animals as exceptional — as unusually intelligent —such stories avoid asking but what about the others? Thinking about all the animals in farms and fishing nets would be too difficult: our society relies on the assumption that sheep, cows, chickens, fish and molluscs are just too dumb to suffer much when they are caught, confined, forcibly impregnated, separated from their young, handled roughly or slaughtered. 

But what is intelligence? Experts give different answers. Some use “discrimination tests” to measure animals' capacities for figuring out puzzles — which, by the way, have shown the New Zealand kea to be among the smartest of birds. Other experts believe intelligence means “self-awareness”, so they test whether animals faced with a mirror recognise themselves, or mistake their reflection for another animal. Our nearest genetic relative, the chimpanzee, passes this test well, while other species — even ones thought very clever — fail it: elephants walk right through the mirrors. Of course this might just mean elephants don't care about their looks, while chimps share with humans a gene for self-absorption.

Probably the form of intelligence most fascinating to scientists is language use. Again, the great apes are the stars here. Koko the gorilla, and chimpanzees Washoe, Nim Chimpsky and Kanzi could all use sign language in ways that showed they understood the signs. Parrots, too, have shown they can do more than just mimic the sounds of words. If Irene Pepperberg asks Alex the African grey parrot the difference between two yellow pencils, he answers, “None”. But if she asks, “How many?”, he replies, “Two”. When he wants attention, he squawks, “Come here”. And during a radio show, when Pepperberg tried to get him to respond, Alex decided he'd had enough. “No,” he said firmly, and walked away from the microphone. 

Maybe Alex has the right idea. What's the point of such tests on trained, captive animals? Surely observations of animals in their natural environments would mean more? Animals in nature show all sorts of intelligence once thought unique to humans. For example, tool use: primates use sticks to dig, rocks as hammers, leaves as sponges or umbrellas and water to wash food. The Galapagos woodpecker finch uses cactus spines to prise grubs out of branches. Beavers, termites and wasps all construct complex structures. So does the male bowerbird, who conducts his mating display in a theatre built of grass, with a stage in front and an arch behind. He decorates it with flowers, berries, bits of broken glass, paper or plastic, all of a single colour (often blue). 

Animals also naturally show another form of intelligence typical of humans: deceit. Baboons sometimes give false danger calls to distract their family group while they grab all the food. Some birds pretend to have broken wings, to lure predators away from their nestlings. Clearly, humans are not the world's only tool-users, architects, problem-solvers, artists — or cheats.

Yet these examples still miss the point, by concentrating on the kinds of intelligence valued by humans — or those of us from western cultures at least. That's because science assumes the truest forms of intelligence are those it prefers, which involve inventing ways of manipulating nature. Nobel Prize-winning novelist J.M. Coetzee makes this point by describing an experiment conducted by psychologist Wolfgang Köhler. To study the mental capacity of apes, Köhler puts Sultan the chimpanzee into a cage without food. He hangs a bunch of bananas from the ceiling but supplies three wooden boxes. Sultan has to figure out how to stack the boxes and climb up to reach the fruit. Next Köhler makes the crates heavy by filling them with stones. Sultan has to empty them before stacking. Then the bananas are put outside the cage, and Sultan has to use a stick to drag them closer.

“At every turn,” Coetzee writes, “Sultan is driven to think the less interesting thought”. Locked in isolation, deprived of regular meals, and shown food he cannot reach, Sultan is not supposed to think, “Why is he starving me?”. Instead he is “relentlessly propelled toward lower, practical, instrumental reason: (How does one use this to get that?)”. In himself, Sultan is not interested in the banana problem. "Only the experimenter's single-minded regimentation forces him to concentrate on it. The question that truly occupies him, as it occupies the rat and the cat and every other animal trapped in the hell of the laboratory or the zoo, is: Where is home, and how do I get there?” The story vividly shows the limitations of the methods we use to judge the mental abilities of animals. 
Yet innumerable kinds of intelligence are apparent all around us. When autumn comes, birds fly thousands of kilometres to warmer climates, and return the following spring to the spot they started from, showing a directional genius beyond human perception. Similarly, in the course of their 80-year lives, lobsters — if they're not caught for restaurant fishtanks — assemble in huge lines to migrate across the ocean floor. Science attributes these achievements to “instinct”, but the more examples we consider, the more that sounds like a category made up to contain all the types of mental ability we can't understand, because animals are not just born smart: they learn new things too. In Patagonia, orcas have taught each other to jump onto the beach to grab fur seals: they don't do this anywhere else, because the coastlines aren't the right shape. 

Animals also communicate in ways incomprehensible to us. Elephants contact each other at distances of 20 kilometres using “infrasounds” that humans can't hear. Bees perform a “waggle dance” to tell the rest of the hive the whereabouts of a field of clover. Moths produce pheromones conveying information to other moths three kilometres away. And many species, from huge humpback whales to the tiniest birds, communicate in song. New Zealand bellbirds share song structures with others in the same region, but differ from those elsewhere. The birds “counter-sing” — taking turns to listen and reply — conveying information that we can only guess might relate to territory and pair bonding (the same things humans sing about). The quacking of ducks might sound funny to us, but duck mothers begin “talking” to their young while they are still in the egg, establishing a bond the ducklings relate to as soon as they hatch. 

Finally, what about Einstein the bright octopus? Most people working with octopuses admit they're smart. Matt Owen claims that, like primates, they recognise themselves in a mirror. They can also change colour, not just for camouflage, but also to communicate their state of mind. And Eugene Linden writes that three-fifths of an octopus' neurons are outside its brain, principally in its arms. Each arm has about 200 suckers; every sucker 10,000 neurons: “It's as though each arm has a separate brain”. These colourful molluscs demonstrate that animals can be smart through their whole bodies, not just in their heads. So maybe we should rethink what we mean by intelligence — as well as what we do to animals. (We might, for instance, stop dissecting them to count their neurons …)

But perhaps the narrower definition of intelligence suits us too well. Realising animals can think in so many remarkable ways might make things too difficult. How could humans endorse the current treatment of animals in laboratories, factory farms and industrial fishing, if we accepted that they're not the dumb beasts we've taken them for?
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