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σχολὴ μὲν δή, ὡς ἔοικε: καὶ ἅμα μοι δοκοῦσιν ὡς ἐν
τῷ πνίγει ὑπὲρ κεφαλῆς ἡμῶν οἱ τέττιγες ᾁδοντες καὶ

We have plenty of time, apparently; and besides, the
locusts seem to be looking down upon us as they sing
and talk with each other in the heat.

Plato, Phaedrus, 258e, from Plato in
Twelve Volumes, Vol. 9, 1925

Enough about Human Rights! 
What about Whale Rights? 
What about Snail Rights? 
What about Seal Rights? 
What about Eel Rights? 

What about Coon Rights? 
What about Loon Rights? 
What about Wolf Rights? 
What about, what about, 

What about, what about Bug Rights? 
What about Slug Rights? 
What about Bass Rights? 
What about Ass Rights? 

What about Worm Rights? 
What about Germ Rights? 

What about Plant Rights? – Moondog
‘Enough about Human Rights’,
from the album H’art Songs by

Moondog, 1978
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Introduction
More than Human

The late summer sun lingers on the mountainsides and the still waters of the
lake. The air is warm, the sky a deep, almighty blue. Cicadas hum in the
thick undergrowth, and goat bells chime somewhere in the distance. A
small fire has been lit among the reeds, and tins of beer have been cracked
open. Someone produces a clarinet and, wandering among the trees that
crowd the water’s edge, begins to play. It’s a scene of timeless tranquillity,
yet it is here that one of the greatest conflicts of our age is being played out
– between human agency and the intelligence of machines, and between the
illusion of human superiority and the survival of the planet.

I am in Epirus, the north-west corner of Greece, hard up against the
Pindus mountains and the border with Albania: a region famous for its
beauty and its resilience. Here, in the winter of 1940, an outnumbered, ill-
equipped, but determined Greek force, fighting in the harshest of
conditions, held and pushed back an invading Italian army. The 28th of
October, the day on which Greece’s wartime premier Ioannis Metaxas
refused Mussolini’s ultimatum to surrender, is today remembered and
celebrated as Oxi Day – in Greek, Οχι, the day of the No.

Epirus is a stunning landscape of rugged mountains and deep gorges,
studded with stone villages and monasteries, and inhabited, along with its
people, by bears, wolves, foxes, jackals, golden eagles, and some of the
oldest trees and forests in Europe. The Aoös River sweeps down from the
Pindus into the Vikos National Park, and the Ionian Sea glitters along its
rocky coastline. It is something of a paradise; one of the most beautiful,
unspoiled lands I have ever seen, but today it is under threat once more.

I am a writer and artist, and for many years I’ve explored the relationship
between technology and everyday life: how the things we make – and
particularly complex things like computers – affect society, politics and,



increasingly, the environment. I’ve also lived in Greece for the last few
years and I’ve come to Epirus to visit some friends: a group of native
Epirots and transplants from Athens – shepherds, poets, bakers and
hoteliers. All are activists in the fight to save Epirus from a new and terrible
danger, one which threatens to shatter and poison the very ground we walk
upon. Their campaign stickers, found on village noticeboards, road signs
and laptop cases, feature a single one-word slogan: Οχι. No.

Walking the woods surrounding the lake, I stumble across thin wooden
stakes pushed into the ground and strips of plastic tape tied to branches and
saplings. The stakes are tagged with thick, wet marker pen: a series of
letters and numbers which mean nothing to me. I follow the path of the
stakes as they march in ragged lines through the woods. Breaking through
the undergrowth onto a recently scraped dirt road, I see that they extend
across a meadow and into deeper woods beyond. They branch off too: more
plastic tape, tied onto trees and boughs, mark right angles in what I will
come to understand is a vast grid or lattice imposed on the landscape from
above. Over the next few days I follow these lines across fields and
vineyards, through gardens and villages, marked by more streamers
attached to fences and barbed wire, to gates and road signs. They stretch for
hundreds, perhaps thousands, of kilometres, like a system of coordinates
imposed by a remote, alien intelligence.

There are occasional signs of activity associated with the grid: a new
road, bulldozed through the fields; heaps of spoil; tyre marks; deep holes
surrounded by debris. The locals tell me about unmarked vans, helicopters
and work crews in hi-vis jackets who appear and disappear, their comings
and goings accompanied by loud explosions which rattle windows and
shake the birds from the trees. On Facebook, my friends share shaky
camera-phone footage they have captured of detonations throwing soil
hundreds of feet into the air, accompanied by the sirens and whistles of
mining crews.

These markings are what I have come to Epirus to see, but their meaning
is to be found in scattered internet posts, news stories and company
accounts. Smashed through the forest, gouged into the soil, exploded in the
grey light of dawn, these marks, I will discover, are the tooth- and claw-
marks of Artificial Intelligence, at the exact point where it meets the earth.



Since 2012 successive Greek governments have pursued a policy of fossil
fuel development, designating Epirus and the Ionian Sea as areas for
exploration and selling off exploitation rights to international oil and gas
companies. For cash-strapped Greece, reeling from years of economic crisis
and externally imposed austerity, the potential revenues outweigh the threat
to both the local environment and the global climate. Discussion of the deal,
let alone criticism, has been muted. In Epirus, public access to government
contracts is restricted, environmental assessments go unpublished, and
exploration teams move about the countryside in unmarked white vans,
vanishing at the sight of activists and inquisitive journalists.

The presence of oil in Greece has been documented since ancient times.
Around 400 BC, the historian Herodotus described natural oil seeps on the
island of Zakynthos, places where thick black ooze welled to the surface
from deep underground. The inhabitants used it to caulk their ships and
light their lamps. Today, a couple of small rigs extract this oil off the Ionian
coast, and tension simmers with Turkey over similar sites in the Aegean and
eastern Mediterranean. Until recently, Epirus has remained remote from
these concerns, but the possibility of riches beneath its rugged terrain has
long been suspected.

I’d read that oil seeps were to be found in Epirus, but my only references
were grainy photos in online presentations by oil prospectors and
academics.1  Once I found myself in Epirus, the name of one village kept
cropping up: Dragopsa, a few miles west of the regional capital Ioannina
and close to the lake in the woods. Asking around, someone suggested I talk
to Leonidas, an anti-oil activist whose family had lived there for
generations.

One still, sultry afternoon Leonidas drove me to Dragopsa, stopping
every now and again to post his Οχι stickers where they might catch the
eye. In the valley below the village, we left the car and walked through
meadows and orchards to a river. The clear, pure waters of Epirus are the
source of some 70 per cent of Greece’s drinking water; large bottling plants
cluster at the foot of the mountains. Yet as we pick our way around a bend
in the river, I caught the unmistakeable smell of petroleum. The
overpowering odour was strongest at the base of a steep cliff, where tree
roots and loose, dark clods of soil were exposed by the river’s flow. This
was the site where, in the 1920s, villagers discovered oil welling up from
the ground of its own accord, as it did on Zakynthos. Leonidas tells me that
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he too has found seeps in recent years: patches of black, sticky fuel, far
from the nearest road, rising among the reeds and grasses. You don’t need
artificial intelligence to find oil in Epirus; but you need AI to exploit it.

The successful bidder for the Epirus exploration contract was one of the
world’s largest energy corporations, Repsol.2  From its foundation in 1927
as Spain’s national oil company, Repsol has expanded across the globe,
discovering hundreds of new fields in the last decade; it has also pioneered
the use of new technologies for oil discovery and exploitation. In 2014,
Repsol and IBM Watson – the division of the US tech giant responsible for
artificial intelligence – announced that they were collaborating ‘to leverage
cognitive technologies that will help transform the oil and gas industry’.
These technologies included ‘prototype cognitive applications specifically
designed to augment Repsol’s strategic decision making in the optimization
of oil reservoir production and in the acquisition of new oil fields’.3

Acquisition and optimization are the two central endeavours of the fossil
fuel industry: where to drill into the earth, and how to get the most out of it.
The oil is running out and the economics of extraction are changing: as the
largest and most accessible reserves are pumped out, the financial value of
what remains increases, even in the face of obvious and catastrophic
environmental consequences. Previously untapped reserves, ignored
because they were too difficult to evaluate or exploit, are now in the sights
of the oil giants once again. As Repsol itself points out in its publicity
material, ‘Accessing new reserves is an increasingly difficult task. The
subsoil is a great unknown. Drilling and making large financial investments
are risky, difficult decisions.’ As a result, the most sophisticated
computational processes must be brought to bear on the situation. Smart
decisions require smart tools: ‘To minimize error and make the correct
decisions at Repsol, we have decided to let technology help us to make
those decisions.’4

Those decisions include extracting every last drop of oil from under the
earth, with full awareness of the irreparable damage that will do to the
planet, ourselves and our societies, and everything and everyone we share
the planet with. It is that technology which has marked out the grid of
stakes, plastic strips and boreholes which march across Epirus and across
Greece, rendering the environment into a virtual checkerboard for
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exploitation. This is what happens – now – when artificial intelligence is
applied to the earth itself.

Repsol and IBM are not the only ones using artificial intelligence to
hasten the degradation and exhaustion of the planet. Repsol also has an
ongoing relationship with Google, which has put its advanced machine-
learning algorithms to work across the company’s global network of oil
refineries, helping to boost their efficiency and output.5  At Google’s Cloud
Next conference in 2018, a host of oil companies presented the ways in
which they were using machine-learning to optimize their businesses.
(Following a Greenpeace report on Silicon Valley and the oil industry in
2020, Google promised to stop making ‘custom AI/ML algorithms to
facilitate upstream extraction in the oil and gas industry’, although this will
have no effect on the industry’s extensive use of Google’s infrastructure and
expertise.6 ) The following year, Microsoft hosted the inaugural Oil and
Gas Leadership Summit in Houston, Texas, and has long-standing
partnerships with ExxonMobil, Chevron, Shell, BP and other energy firms,
which include cloud storage and a growing portfolio of artificial
intelligence tools.7  Even Amazon – which controls almost half of
commercial cloud infrastructure – is getting into the game, with one
salesperson writing, in the aftermath of Google’s announcement, ‘If you’re
an O&G [Oil & Gas] company looking for a strategic digital transformation
partner, we would recommend choosing a partner who actually uses your
products and can help you transform for the future.’8

What future is being imagined here? And what intelligence is at work? If
and when Repsol’s intelligent algorithms reach the oil lying beneath the
mountains and forests of Epirus, the result will be the inevitable destruction
of environmental treasures: the felling of trees, the killing of wildlife, the
fouling of the air and the poisoning of waters. This future is one in which
every last drop of oil is pumped out of the earth and burned for profit. It is a
future in which carbon dioxide and other greenhouse gases continue to rise,
fuelling global heating, catalysing sea-level rises and extreme weather
events, and smothering life across the planet. A future which is, in short, no
future at all. What form of intelligence seeks not merely to support but to
escalate and optimize such madness? What sort of intelligence actively
participates in the drilling, draining and despoliation of the few remaining
wildernesses on earth, in the name of an idea of progress we already know
to be doomed? This is not an intelligence I recognize.
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I don’t know how much of the legwork, the digging and the design of the
Epirus exploration we can attribute to old-fashioned human analysis and
how much to AI. Repsol, despite my asking, won’t tell me. But that’s not
really the point. What matters here, to me, is that the most advanced
technologies, processes and businesses on the planet – artificial intelligence
and machine-learning platforms built by IBM, Google, Microsoft, Amazon
and others – are brought to bear on fossil fuel extraction, production and
distribution: the number one driver of climate change, of CO2 and
greenhouse gas emissions, and of global extinction.

Something seems to be deeply amiss in what we imagine our tools are for.
This thought has crept up on me in recent years as I’ve watched as new
technologies – particularly the most novel and ‘intelligent’ ones – are used
to undermine and usurp human joy, security and even life itself. I’m not the
only one to think this. The ways in which the development of these
supposedly intelligent tools might harm, efface and ultimately supplant us
has become the subject of a wide field of study, involving computer
scientists, programmers and technology firms, as well as theorists and
philosophers of machine intelligence itself.

One of most dramatic of these possible futures is described in something
called the paperclip hypothesis. It goes like this. Imagine a piece of
intelligent software – an AI – designed to optimize the manufacture of
paperclips, an apparently simple and harmless business goal. The software
might begin with a single factory: automating the production line,
negotiating better deals with suppliers, securing more outlets for its wares.
As it reaches the limits of a single establishment, it might purchase other
firms, or its suppliers, adding mining companies and refineries to its
portfolio, to provide its raw materials on better terms. By intervening in the
financial system – already fully automated and ripe for algorithmic
exploration – it could leverage and even control the price and value of
materials, moving markets in its favour and generating computationally
fiendish futures contracts that make its position unassailable. Trade
agreements and legal codes make it independent of any one country and
unaccountable to any court. Paperclip manufacturing flourishes. But
without the proper constraints – which, due to the complexity of the world
the AI operates in, would far exceed in complication the most intractable
legal contract or philosophical treatise – there is little to stop it going much



further. Having secured control of legal and financial systems, and suborned
national governance and lethal force to its will, all Earth’s resources are fair
game for the AI in pursuit of more efficient paperclip manufacture:
mountain ranges are levelled, cities razed, and eventually all human and
animal life is fed into giant machines and rendered into its component
minerals. Giant paperclip rocket ships eventually leave the ravaged Earth to
source energy directly from the Sun and begin the exploitation of the outer
planets.9

It’s a terrifying and seemingly ridiculous chain of events – but only
ridiculous in so far as an advanced Artificial Intelligence has no need for
paperclips. Driven by the logic of contemporary capitalism and the energy
requirements of computation itself, the deepest need of an AI in the present
era is the fuel for its own expansion. What it needs is oil, and it increasingly
knows where to find it.

The wooden stakes that march for miles across the landscape of Epirus,
the holes being drilled, the explosions that shake the ground: these are alien
probes, the operations of an artificial intelligence optimized to extract the
resources required to maintain our current rate of growth, at whatever cost
necessary.

Some of the strongest warnings about AI have in fact come from its greatest
proponents: the billionaires of Silicon Valley who have most bullishly
pushed a narrative of technological determinism. Technological
determinism is the line of thinking which decrees that technological
progress is unstoppable. Given that the rise of AI is as inevitable as that of
computers, the internet, and the digitization of society as a whole, we
should strap ourselves in and get with the programme. Yet Elon Musk,
creator of PayPal and owner of Tesla and SpaceX, believes that AI is the
‘biggest existential threat’ to humanity.10  Bill Gates, the founder of
Microsoft – whose Azure AI platform keeps Shell’s oil platforms humming
– has said he doesn’t understand why people are not more concerned about
its development.11  Even Shane Legg, co-founder of the Google-owned AI
company DeepMind – best known for beating the best human players at the
game of Go – has gone on the record to state that ‘I think human extinction
will probably occur, and technology will likely play a part in this.’ He
wasn’t talking about oil: he was talking about AI.12
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These fears aren’t so surprising. After all, the captains of digital industry,
the beneficiaries of the vast wealth that technology generates, have the most
to lose in being replaced by super-intelligent AI. Perhaps they fear artificial
intelligence because it threatens to do to them what they have been doing to
the rest of us for some time.

In the last few years, I have given talks at conferences and spoken on
panels about the social impacts of new technology, and as a result I am
sometimes asked when ‘real’ AI will arrive – meaning the era of super-
intelligent machines, capable of transcending human abilities and
superseding us. When this happens, I often answer: it’s already here. It’s
corporations. This usually gets an uncertain half-laugh, so I explain further.
We tend to imagine AI as embodied in something like a robot, or a
computer, but it can really be instantiated as anything. Imagine a system
with clearly defined goals, sensors and effectors for reading and interacting
with the world, the ability to recognize pleasure and pain as attractors and
things to avoid, the resources to carry out its will, and the legal and social
standing to see that its needs are catered for, even respected. That’s a
description of an AI – it’s also a description of a modern corporation. For
this ‘corporate AI’, pleasure is growth and profitability, and pain is lawsuits
and drops in shareholder value. Corporate speech is protected, corporate
personhood recognized, and corporate desires are given freedom,
legitimacy and sometimes violent force by international trade laws, state
regulation – or lack thereof – and the norms and expectations of capitalist
society. Corporations mostly use humans as their sensors and effectors; they
also employ logistics and communications networks, arbitrage labour and
financial markets, and recalculate the value of locations, rewards and
incentives based on shifting input and context. Crucially, they lack empathy,
or loyalty, and they are hard – although not impossible – to kill.

The science fiction writer Charles Stross likens our age of corporate
control to the aftermath of an alien invasion. ‘Corporations do not share our
priorities. They are hive organisms constructed out of teeming workers who
join or leave the collective: those who participate within it subordinate their
goals to that of the collective, which pursues the three corporate objectives
of growth, profitability, and pain avoidance,’ Stross writes. ‘We are now
living in a global state that has been structured for the benefit of non-human
entities with non-human goals.’13
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Put like that, it’s not hard to see why the masters of today’s largest
corporations fear their own obsolescence at the hands of artificial
intelligence. No longer at the top of the pile, they would be as vulnerable as
the rest of us to all-powerful entities which do not share their interests, and
which would at best cast them aside, and at worst physically rearrange them
into a more useful consistency.

What I understand from this gloomy appraisal is that our conception of
artificial intelligence – and thus, being modelled on ourselves, of
intelligence in general – is fundamentally flawed and limited. It reveals that
when we talk about AI, we’re mostly talking about this kind of corporate
intelligence, and ignoring all the other kinds of things that AI – that any
kind of intelligence – could be.

That’s what happens, it would seem, when the development of AI is led
primarily by venture-funded technology companies. The definition of
intelligence which is framed, endorsed and ultimately constructed in
machines is a profit-seeking, extractive one. This framing is then repeated
in our books and films, in the news media and the public imagination – in
science fiction tales of robot overlords and all-powerful, irresistible
algorithms – until it comes to dominate our thinking and understanding. We
seem incapable of imagining intelligence any other way – meaning we are
doomed not only to live with this imagining, but to replicate and embody it,
to the detriment of ourselves and the planet. We become more like the
machines we envisage, in ways which, in the present, have profoundly
negative effects on our relationships with one another and with the wider
world.

One way to change the nature of these relationships, then, is to change
the way we think about intelligence: what it is, how it acts on the world, and
who possesses it. Beyond the narrow framing put forward by both
technology companies and the doctrine of human uniqueness (the idea that,
among all beings, human intelligence is singular and pre-eminent) exists a
whole realm of other ways of thinking and doing intelligence. It is the task
of this book to do some of that reimagining: to look beyond the horizon of
our own selves and our own creations to glimpse another kind, or many
different kinds, of intelligence, which have been here, right in front of us,
the whole time – and in many cases have preceded us. In doing so, we
might change the way we think about the world, and thus chart a path



towards a future which is less extractive, destructive and unequal, and more
just, kind and regenerative.

On this journey, we will not be alone. In the last few decades, a very
different imagining of intelligence has been underway. Emerging, on the
one hand, from the biological and behavioural sciences, and on the other
from the growing appreciation and integration of indigenous and non-
Western systems of knowledge, this new way of understanding intelligence
runs counter to narratives of single-mindedness and avarice. And much
more significantly, for our story, it challenges the idea that intelligence is
something uniquely or even especially ‘human’ at all.

Until very recently, humankind was understood to be the sole possessor
of intelligence. It was the quality that made us unique among life forms –
indeed, the most useful definition of intelligence might have been ‘what
humans do’. This is no longer the case. Thanks to decades of work, careful
science, much thinking and the occasional but essential cooperation of non-
human colleagues and partners, we are just starting to open the door to an
understanding of an entirely different form of intelligence; indeed, of many
different intelligences.

From bonobos shaping complex tools, jackdaws training us to forage for
them, bees debating the direction of their swarms, or trees that talk to and
nourish one another – or something far greater and more ineffable than
these mere parlour tricks – the non-human world seems suddenly alive with
intelligence and agency. It’s a trick of the light of course: these other minds
have always been here, all around us, but Western science and popular
imagination, after centuries of inattention and denial, are only just starting
to take them seriously. And taking them seriously requires us to re-evaluate
not only our idea of intelligence, but our idea of the entire world. What
would it mean to build artificial intelligences and other machines that were
more like octopuses, more like fungi, or more like forests? What would it
mean – to us and for us – to live among them? And how would doing so
bring us closer to the natural world, to the earth which our technology has
sundered, and sundered us from?

This idea of forming new relationships with non-human intelligences is
the central theme of this book. It emanates from a wider and deeper
dawning: the increasingly evident and pressing reality of our utter
entanglement with the more-than-human world. It is the full meaning of
that phrase, and its repercussions for ourselves, our technologies and our



relationships with everything and everyone with whom we share the planet,
which I will explore in what follows. Such an undertaking is both urgent
and fascinating. If we are to address the wholesale despoliation of the
planet, and our growing helplessness in the face of vast computational
power, then we must find ways to reconcile our technological prowess and
sense of human uniqueness with an earthy sensibility and an attentiveness
to the interconnectedness of all things. We must learn to live with the world,
rather than seek to dominate it. In short, we must discover an ecology of
technology.

The term ‘ecology’ was coined in the mid nineteenth century by the
German naturalist Ernst Haeckel in his book Generelle Morphologie der
Organismen (‘General Morphology of Organisms’). ‘By ecology,’ wrote
Haeckel, ‘we mean the whole science of the relations of the organism to the
environment including, in the broad sense, all the conditions of
existence.’14  The term derives from the Greek οἶκος (ekos), meaning house
or environment; in a footnote Haeckel also referenced the Greek χωρα
(hora), meaning ‘dwelling place’. Ecology is not merely the study of where
we find ourselves, but of everything which surrounds us and allows us to
live.

Haeckel was an early proponent of the work of Charles Darwin. In
particular, he supported Darwin’s belief that the full import of his theories
was to be found not in the way in which individual species developed, but
in the relationships between species. In the famous final paragraph of On
the Origin of Species, Darwin provided a proto-description of ecology,
describing an ‘entangled bank’, wherein plants of many kinds, birds, insects
and other ‘elaborately constructed forms, so different from one another’
were produced by the complex forces of evolution, yet depended utterly on
one another.15

Perhaps the briefest but most resonant description of ecological thought
is that given in 1911 by John Muir, the Scottish-American naturalist,
outdoorsman and father of the US National Park system. Reflecting on the
abundance of complex life he encountered while writing his book My First
Summer in the Sierra, he wrote simply: ‘When we try to pick out anything
by itself, we find it hitched to everything else in the Universe.’16

Ecology is the study of these interrelationships: those unbreakable cords
which tie everything to everything else. Crucially, those relationships
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extend to things as well as beings: ecology is just as interested in how the
availability of nesting materials affects bird populations, or how urban
planning shapes the spread of diseases, as it is in how honeybees pollinate
marigolds and cleaner wrasses delouse surgeonfish. And that’s just
biological ecology. Ecology is fundamentally different to the other sciences
in that it describes a scope and an attitude of study, rather than a field. There
is an ecology – and ecologists – of mathematics, behaviour, economics,
physics, history, art, linguistics, psychology, warfare, and almost any other
discipline that you can think of.

There is also ecological politics, which has the potential not merely to
describe worlds, but to change them. It was as an ecologist that the marine
biologist Rachel Carson approached the environment, culminating in her
immensely influential Silent Spring of 1962, her ecological understanding
enabling her to link pesticides in the rivers and oceans to devastating effects
on animal and human health. Her work led directly to bans on toxins such
as DDT, and the birth of the global environmental movement. Since then,
ecological thought has hitched itself to politics and law, in order to shift
public awareness and social practice towards less damaging forms of
relationships with the natural world.

Ecological thought, once unleashed, permeates everything. It is as much
movement as science, with all the motive, restless energy that word
connotes. Every discipline discovers its own ecology in time, as it shifts
inexorably from the walled gardens of specialized research towards a
greater engagement with the wider world. As we expand our field of view,
we come to realize that everything impacts everything else – and we find
meaning in these interrelationships. Much of this book will be concerned
with this particular ecological thought: that what matters resides in
relationships rather than things – between us, rather than within us.

Technology is the last field of study to discover its ecology. Ecology is
the study of the place we find ourselves in, and the relationships between its
inhabitants, while technology is the study of what we do there: τέχνη
(techne), or craft. Putting it that way makes them sound like natural
bedfellows, but the history of technology is largely one of wilful blindness
to the context and consequences of its enactment. What counts as
technology is also much debated. I like the definition given by the science
fiction writer Ursula Le Guin, in a rebuff to critics who accused her of not
including enough of it in her work. ‘Technology’, she wrote, ‘is the active



human interface with the material world.’ Its definition, for Le Guin, wasn’t
limited to ‘high’ technology, like computers and jet bombers; rather, it
referred to anything that was produced by human ingenuity. That included
fire, clothing, wheels, knives, clocks, combine harvesters – and paperclips.

To those who consider technology, whether high or low, to be too
complex, too specialized or too abstruse to think fully and clearly about, Le
Guin had some words of encouragement: ‘I don’t know how to build and
power a refrigerator, or program a computer, but I don’t know how to make
a fishhook or a pair of shoes, either. I could learn. We all can learn. That’s
the neat thing about technologies. They’re what we can learn to do.’17  That
is worth keeping in mind as we proceed, because we will be encountering
plenty of examples of ‘high’ technology that might seem daunting at the
outset – but every one of them has been thought, learned and done by
someone who sleeps at night and shits in the morning. We can learn to do
them too.

For most of this book, we will be concentrating on high technology,
particularly that variant of it developed in the decades since the Second
World War: information technology, or the science and practice of
computers, digital communication and computation. But, because we are
interested in ecological relationships, we will also touch on the centuries of
industrial technology which preceded it: the science of steam engines,
cotton mills, jet turbines, pneumatic clocks and telegraph wires. We will
even encounter Neolithic flutes, clockwork automata, water organs, and the
‘new media’ of Ancient Greece.

In this endeavour, I am not concerned with the overt technologies of
environmental ecology – with solar panels, wind turbines, carbon capture
and geoengineering – as necessary and fascinating as these tools may be.
Rather, I am concerned at a deeper level with how we think with, through
and about all our technologies: how we consider their role and their impact,
their meaning and metaphor, their dialogue and relationships with the
surrounding world. To the ecological thinker, all technologies are
ecological.

Moreover, I will seek to trouble the distinctions between these types and
levels of technology, and between technology, human craft and the rest of
the universe. Because it is a deep and abiding paradox that it should have
taken so long for technology to encounter and acknowledge ecology, or
rather to discover it within itself. Technology, understood as our interface
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with the material world, is that human practice which most closely ties us to
our context and our environment. It exemplifies and performs the most
central characteristics of ecology: complexity, interrelatedness,
interdependence, distribution of control and agency, even a closeness to the
earth and the sky; on, under and out of which we fashion our tools.

An ecology of technology, then, is concerned with the interrelationships
between technology and the world, its meaning and materiality, its impact
and uses, beyond the everyday, deterministic fact of its own existence. We
will start to construct such an ecology by examining many of the
assumptions and biases that are built into our ways of thinking, and which
are subsequently embedded in the tools we use every day so deeply that we
rarely think to question them. The most powerful of these is the idea that
human intelligence is unique, and uniquely significant, in the world. Yet, as
we shall see, there are in fact many ways of doing intelligence, because
intelligence is an active process, not just a mental capacity. By rethinking
intelligence, and the forms in which it appears in other beings, we will
begin to break down some of the barriers and false hierarchies that separate
us from other species and the world. In doing so, we will be in a position to
forge new relationships based on mutual recognition and respect.

Later, I will explore the ways in which language, that most evocative of
human faculties, emerged from our direct experience of the world. As we
heard and saw and felt the world – the babbling of the brook, the flight of
the bird, the rumbling of the storm – we shaped language to reflect these
experiences, in order to better reflect it to itself, and thus to embody and
come into communion with it. In the millennia since we first spoke to and
of the world we have lost much of this sense of connection to it:
technological progress is all too often accompanied by spiritual attenuation.
But I will argue that our contemporary, networked, computational
technologies might yet be our fullest attempt since the development of
language to draw ourselves closer to nature, however carelessly and
unconsciously.

Changing our relationship with the world requires us to acknowledge
this, and to undertake the task more carefully and consciously. This task is
paramount if we are to reconcile the vast scope, god-like power and
material demands of our technology with our present situation. We are
poisoning the soil and air, warming the atmosphere, acidifying the oceans,
burning the forests, and murdering with unthinkable efficiency the



numberless beings who share our planet, not to mention generations of
humans alive and yet to come. The devastation we are visiting upon the
earth has every likelihood of forcing our species back into the caves – as
does an unthinking critique of technological progress. If we do not wish to
go there, and do not wish to render ourselves alone and abject on the face of
the earth, we must rethink every aspect of our technological society and the
ideas it is founded on, and we must do it fast.

This remains entirely within our capabilities. ‘The history of life on earth
has been a history of interaction between living things and their
surroundings,’ wrote Rachel Carson, in Silent Spring. ‘To a large extent, the
physical form and the habits of the earth’s vegetation and its animal life
have been molded by the environment. Considering the whole span of
earthly time, the opposite effect, in which life actually modifies its
surroundings, has been relatively slight. Only within the moment of time
represented by the present century has one species – man – acquired
significant power to alter the nature of his world.’18  Today, we call this
moment the Anthropocene, and its naming should cause us to take our
power seriously, while also recognizing that it is temporal, and like all
temporal things it is subject to change. A world in which the environment
itself was dominant, an ecological world, is of much longer duration and,
despite the thoughtless exercise of our power, has never gone away. Indeed,
the tumult in which we find ourselves today might be considered its violent
reassertion. The task that lies ahead of us involves less a novel change in
ourselves than a recognition – in the sense of a re-cognition, a realization
and a rethinking – of our place in the world.

I will also make the case in this book for the agency and personhood of
technology itself, or perhaps of technology yet to come: the moment, much
prophesied, when our machines become self-sufficient, self-aware, perhaps
self-governing. Such a moment does not strip us humans of the
responsibility or agency to effect change in our own attitudes and
behaviours. On the contrary, thinking about the agency of technology is an
opportunity to think seriously and concretely about how we might ensure
greater justice and equality for all of the planet’s inhabitants: human, non-
human and machine. Technology, for now, remains mostly in our hands,
and it remains within our capability to repair, restore and regenerate its
entanglement with and effects upon the world.
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It was not technology which cast us out of Eden, or sent us fleeing from
Babel. It was not technology which designated non-human life as brutish or
mechanical, fit only for the slaughterhouse and the vivisection table. That
was greed and hubris, Aristotle and Descartes, the edifice of human
exceptionalism and Western, European philosophy. Technology embodies
the ideas and metaphors of its time, but such tools are turnable to other
ends, and so are we. As the poet and visionary William Blake wrote: ‘The
tree which moves some to tears of joy is in the eyes of others only a green
thing that stands in the way. Some see nature all ridicule and deformity …
and some scarce see nature at all. But to the eyes of the man of imagination,
nature is imagination itself.’19

More than ever, it is time for re-imaginings. Yet this act of imagination
cannot be ours alone. To think against human exceptionalism requires us to
think outside and beyond it, and to recognize in Blake’s vision the deep
truth of his words: nature is imagination itself. In this truth is encapsulated
the philosophy behind the phrase I used earlier: the more-than-human
world.

Coined by the American ecologist and philosopher David Abram, the
‘more-than-human world’ refers to a way of thinking which seeks to
override our human tendency to separate ourselves from the natural world.
This tendency is so pronounced it is rife even within environmentalism, the
movement which seeks to bring us closer to nature and thereby to preserve
it. For in so framing our intentions, we have already set up an implicit
separation between ourselves and nature, as if we were two separate
entities, unbound by inseparable ties of place and origin. Conventional
terms such as ‘the environment’, and even ‘nature’ itself (particularly when
opposed to ‘culture’), compound the erroneous idea that there is a neat
divide in the world between us and them, between humans and non-
humans, between our lives and the teeming, multitudinous living and being
of the planet.

In contrast, the ‘more-than-human world’ acknowledges that the very
real human world – the realm of our senses, breath, voice, cognition and
culture – is but one facet of something vastly greater. All human life and
being is inextricably entangled with and suffused by everything else. This
broad commonwealth includes every inhabitant of the biosphere: the
animals, plants, fungi, bacteria and viruses. It includes the rivers, seas,
winds, stones and clouds that support, shake and shadow us. These animate
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forces, these companions on the great adventure of time and becoming,
have much to teach us and have already taught us a great deal. We are who
we are because of them, and we cannot live without them.

The more-than-human world is not mere fancy, or philosophical
wordplay: it is the instantiation in our awareness and attitudes of hard-won
scientific truths, albeit ones whose full implications have yet to permeate
society. Lynn Margulis, the most significant evolutionary biologist of the
twentieth century, had this to say about our entanglement with non-human
life: ‘No matter how much our own species preoccupies us, life is a far
wider system. Life is an incredibly complex interdependence of matter and
energy among millions of species beyond (and within) our own skin. These
Earth aliens are our relatives, our ancestors, and part of us. They cycle our
matter and bring us water and food. Without “the other” we do not
survive.’20

The notion of a more-than-human world further intimates that these
things are beings: not passive props in the drama of our own
preoccupations, but active participants in our collective becoming. And
because that becoming, that potential flourishing, is collective, it demands
that we recognize the beingness, the personhood of others. The world is
made up of subjects, not objects. Everything is really everyone, and all
those beings have their own agency, points of view and forms of life. The
more-than-human world demands our recognition, for without it we are
nothing. ‘Life and Reality’, wrote the Buddhist philosopher Alan Watts,
‘are not things you can have for yourself unless you accord them to all
others. They do not belong to particular persons any more than the sun,
moon and stars.’21

Everything? Really? Yes. As we shall see, the subjecthood of which we
speak springs up all around us when we consider how we relate to
everything else. Being itself is relational: a matter of interrelationships. All
that is required for sticks and stones to leap into life, wrote the Brazilian
anthropologist Eduardo Viveiros de Castro, is our own presence.22  Our
human agency and intentionality transforms the objects of culture into
subjects, through the meaning we give to them and the uses we put them to.

While the machines we are constructing today might one day take on
their own, undeniable form of life, more akin to the life we recognize in
ourselves, to wait for them to do so is to miss out on the full implications of
more-than-human personhood. They are already alive, already their own
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subjects, in ways that matter profoundly to us and to the planet. In the
words often attributed to Marshall McLuhan (but more properly ascribed to
Winston Churchill): ‘we shape our tools, and thereafter our tools shape
us.’23  We are the technology of our tools: they shape and form us. Our
tools have agency, and thus a claim upon the more-than-human world as
well. This realization allows us to begin the core task of a technological
ecology: the reintegration of advanced human craft with the nature it sprung
from.

Finally, this book has one further aim. Given that we humans and the
things we make are inextricably entangled with the more-than-human
world, and given that rethinking our relationship with that world demands
that we acknowledge its existence and agency, we must think a little about
the form that relationship might take. Part of that relationship is simply
care: a constant attentiveness to the meaning and affect of our
entanglement. The rest, unfortunately, is politics: the hard, meaty detail of
debate, decision-making, power relationships and status. This is where, I
believe, the computational world has something crucial to contribute to our
more-than-human community, something which might in time justify its
inclusion in that commonwealth, should justification be needed. The infinite
complexity of computation, which we have divined or dreamed up from the
material world, and instantiated in the form of machines, has much to teach
us about how we might relate to one another. This is the subject of the final
part of the book: machines which, along with honeybees, sacred rivers,
incarcerated elephants and roulette wheels, might lead us towards a more
just and equitable, a more-than-human, politics.

We have come, as the shock of more-than-human consciousness testifies,
to think of ‘nature’ as something separate from ourselves. When we speak
of the fantastical futures envisioned by high technology, we speak of a
‘new’ or ‘next’ nature, some utopia of computation which further alienates
and supplants the actual ground we came from and still stand upon. It is
time to put aside such adolescent solipsism – both for the sake of ourselves
and of the more-than-human world. There is only nature, in all its eternal
flowering, creating microprocessors and datacentres and satellites just as it
produced oceans, trees, magpies, oil and us. Nature is imagination itself.
Let us not re-imagine it, then, but begin to imagine anew, with nature as our
co-conspirator: our partner, our comrade and our guide.
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1

Thinking Otherwise

Somewhere on the higher slopes of Mount Parnassus a small, dark grey car
makes its way along a roughly tarmacked track. The road is fringed with
snow; far below, the Gulf of Corinth glitters in the sun. The car moves
slowly, almost carefully: it is watching the road. It has eyes – several of
them – which track the edges of the embankments, identify the white
markings at the junctions, note and transcribe where stops are made and
turnings taken. It has other senses too: it can tell how fast it is travelling,
where it is on the map, what angle the steering wheel is set to. And it has a
kind of mind. Not a very sophisticated one, but with a clear focus and a
capacity to learn from its surroundings, integrate its findings, and
extrapolate and make predictions about the world around it. That mind was
perched precariously on the passenger seat; I sat at the wheel, still in
control, for now.

All this took place a few years ago, in the winter of 2017, when I decided
to try and build myself a self-driving car. And although it never – quite –
drove itself, it did take me to some pretty interesting places.

The idea of a self-driving car is fascinating to me. Not really for its
capabilities, but for its place in our imagination. The self-driving car is one
of those technologies which in the space of just a few years has gone from
space-age, ‘Life in the Twenty-First Century’ fantasy to humdrum reality,
without ever passing through a period of critical reflection or assimilation.
In moments like this, reality is rewritten. The same will almost certainly be
true of more advanced forms of AI. They will appear, suddenly, in our
midst – the long slog of research and development, invisible to most,
forgotten in the fact of their reality. Questions about who gets to do that
rewriting of reality, which decisions are made along the way, and who gains
from it, are all too often missed and forgotten in the excitement. That is why



I believe that it’s crucially important for as many of us as possible to be
engaged in thinking through the implications of new technologies; and that
this process has to include learning about and tinkering with the things
ourselves.

My attempt at building an autonomous vehicle consisted of a rented
SEAT hatchback, a few cheap webcams, a smartphone taped to the steering
wheel, and some software copied and pasted from the internet.1  This
wasn’t a case of programming a dumb machine with everything it needed to
know in advance, however. Like the commercial systems developed by
Google, Tesla and others, my car would learn to drive by watching me
drive: by comparing the view from the cameras with my speed,
acceleration, steering wheel position and so forth, the system matched my
behaviour with the road shape and condition, and after a couple of weeks it
had learned how to keep a vehicle on the road – in a simulator at least. I’m
not the world’s best driver, and I wouldn’t trust anyone’s life to this thing,
but the experience of writing code and going out on the road gave me a
better understanding of how certain kinds of AI operate, and what it feels
like to work alongside a learning system.

I wondered too what it would mean to do this kind of work far from the
highways of California, where Silicon Valley trains its self-driving cars, or
the test-tracks of Bavaria, where the giants of the automotive industry
evolve new models, and instead on the roads of Greece, where I had
recently found myself living. This was a place with a very different material
and mythological past and present. It turned out to go beautifully.

Leaving Athens and heading north with no particular destination in mind,
other than to give my AI co-pilot a taste of many different kinds of terrain, I
soon found myself passing the ancient sites of Thebes and Marathon, and
climbing towards the dark bulk of Mount Parnassus. In Greek mythology,
Parnassus was sacred to the cult of the god Dionysus, whose ecstatic
mysteries were revealed by consuming copious amounts of wine and
dancing wildly; participants in such rites liberated the beast within to
become one with nature. Parnassus was also the home of the Muses, the
goddesses who inspired literature, science and the arts. To attain the summit
of Parnassus is thus to be elevated to the peak of knowledge, craft and skill.

Chance and geography conspired to frame a fascinating question. What
would it mean, mythologically speaking, to be driven up Parnassus by an
AI? On the one hand, it might be read as a kind of submission to the
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machine: an admission that the human race has run its course, and that it is
time to pass the mantle of exploration and discovery to our robot overlords.
On the other hand, to attempt the journey in the spirit of mutual
understanding rather than conquest might just be how we write a new
narrative onto Parnassus – one in which human and machine intelligences
amplify, rather than try to outdo, one another.

I started this project because I wanted to understand AI better, and in
particular because I wanted to have the experience of collaborating with an
intelligent machine, rather than trying to determine its output. In fact, the
whole effort was predicated on a kind of anti-determinacy: I wanted to plan
as little as possible about the whole journey. So one thing I did, when
training the car, was to drive completely at random, taking almost every
side road and turning I came across, wandering and wondering, and getting
totally, happily lost. In turn, by watching me, the car learned to get lost too.

This was a deliberate rejection of the kind of driving most of us do today:
plugging a destination into a GPS system and following its directions
without question or input. This loss of agency and control is mirrored in
society at large. Confronted by ever more complex and opaque
technologies, we capitulate to their commands, and a combination of fear
and boredom is the frequent result. Instead of surrendering to a set of
processes I didn’t understand, only to arrive at a pre-selected location, I
wanted to go on an adventure with the technology, to collaborate with it in
the production of new and unforeseen outcomes.

In this, my approach owed more to the flâneur than the engineer. The
flâneur or flâneuse of nineteenth-century Paris was a person who walked
the streets without a care in the world, an urban explorer on whom the
impressions of the city would play and play out. In the twentieth century,
the figure of the flâneur was picked up by proponents of the dérive, or drift:
a way of combating the malaise and boredom of modern life through
unplanned walks, attentiveness to one’s surroundings and encounters with
unexpected events. The twentieth-century philosopher Guy Debord, the
primary theorist of the dérive, always insisted that such walks were best
undertaken in company, so that people’s differing impressions of the group
could resonate with and amplify one another. In the twenty-first century,
could my autonomous companion perform the same role?2

As well as getting lost, I was trying to think of ways to illustrate what I
was coming to think of as the umwelt of my self-driving car. Coined by the
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early twentieth-century German biologist Jakob von Uexküll, umwelt
literally translates as ‘environment’ or ‘surroundings’ – but, being German,
it means a lot more than that. The umwelt connotes the particular
perspective of a particular organism: its internal model of the world,
composed of its knowledge and perceptions. The umwelt of the tick
parasite, for example, consists of just three incredibly specialized facts or
factors: the odour of butyric acid, which indicates the presence of an animal
to feed upon; the temperature of 37 degrees Celsius, which indicates the
presence of warm blood; and the hairiness of mammals, which it navigates
to find its sustenance. From these three qualities, the tick’s whole universe
blooms.3

Crucially, an organism creates its own umwelt, but also continually
reshapes it in its encounter with the world. In this way, the concept of
umwelt asserts both the individuality of every organism and the
inseparability of its mind from the world. Everything is unique and
entangled. Of course, in a more-than-human world, it’s not only organisms
which have an umwelt – everything does.

The umwelt has long been a useful concept in robotics as well as biology.
It’s easy to see how the example of the tick’s simple rules could be adapted
to provide the basic framework for a simple, autonomous robot: ‘move
towards this light; stop at that sound; react to this input.’ What then is the
umwelt of the self-driving car?

The simple intelligence at the heart of my car is called a neural network,
one of the most common forms of learning machine in use today. It is a
programme designed to simulate a series of artificial ‘neurons’, or smaller
processing units, arranged in layers like an extremely simplified brain.
Input signals – the speed of the car, the position of the steering wheel, the
view from the cameras – are fed into these neurons, sliced into component
parts, compared, contrasted, analysed and associated. As this data flows
through the layers of neurons, this analysis becomes ever more detailed and
ever more abstract – and therefore harder for an outsider to understand. But
we can visualize aspects of this data. In particular, once the car has been
trained a little, we can see what the network thinks is important about what
it sees.4
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Visualizations of a neural network’s way of seeing.

The images above illustrate a little of that. The first is the view directly
from the car’s main camera: a road in Parnassus, disappearing into the mist.
The second is how that image looks when it has passed through two layers
of the network; the third is the fourth layer. Of course, these are
visualizations for human eyes: the machine ‘sees’ only a representation in
data. But these images are data too: the details which remain in the image
are the details which the machine thinks are important about the image. In
this case, the important details are the lines along the side of the road. The
machine has decided from its observations that these lines are of some
importance; as indeed they are, if the machine is to stay on the road. Like
the tick’s sensitivity to the temperature of mammalian blood, the lines on
the road form an important part of the car’s umwelt.

And in this observation, we find the point where my umwelt is entangled
with that of the car. I see the lines too. We share at least one aspect of our
models of the world – and from this, too, whole universes might bloom.

To dramatize this revelation of a shared model – and therefore a shared
world – I did something which felt a little mean. As much as I’d grown into
our collaboration, and fond of my automated companion, I decided to test it.
And so, using several kilo bags of salt, I poured out onto the ground a solid
circle a few metres in diameter, and then around it I drew a dashed circle.
Together, these circles formed a closed space in which the (European) road
marking for ‘No Entry’ is projected inwards. As a result, any well-trained,
law-abiding autonomous vehicle, on entering the circle, would find itself
unable to leave it. I called it the Autonomous Trap.



Autonomous Trap 001, Mount Parnassus, 2017.

This crude attack on the machine’s sense of the world was intended to
make a few points. The first is political: by working with these
technologies, we can learn something of their world, and this knowledge
can be used to turn them to more interesting and equitable ends – or to stop
them in their tracks. Faced with the kind of corporate intelligences we
encountered in the Introduction, this is useful knowledge.

Secondly, it asserts that the tools of the imagination and aesthetic
representation are as important in an age of machines as they ever were. Art
has a role to play here, and we can intervene in the development and
application of technology as effectively from this position as from that of an
engineer or programmer. This is useful knowledge too.

Mostly, though, I wanted to emphasize the aspects of the world which the
AI and ourselves perceive in common: our shared umwelt. My video of the
Autonomous Trap subsequently went viral, and I have the feeling that
people appreciated the chutzpah and the whiff of black magic more than the



collaboration: in an age of Uber, air pollution, mass automation and
corporate AI, there’s something pleasing about stopping the robot in its
tracks. Nevertheless, the fact remains: we share a world with our creations.

If seeing the relationships between humans and artificial intelligences as
creative collaborations rather than open competitions produces such
interesting results, what else might be possible? What other intelligences
share worlds, and what is to be found in their encounters and imbrications?
If contemporary ideas about artificial intelligence seem to be leading us
down a darkly corporate, extractive and damaging path, what alternatives
exist?

The current, dominant form of artificial intelligence, the kind you hear
everyone talking about, is not creative or collaborative or imaginative. It is
either totally subservient – frankly, stupid – or it is oppositional, aggressive
and dangerous (and possibly still stupid). It is pattern analysis, image
description, facial recognition and traffic management; it is oil prospecting,
financial arbitrage, autonomous weapons systems, and chess programmes
that utterly destroy human opposition. Corporate tasks, corporate profits,
corporate intelligence.

In this, corporate AI does have one commonality with the natural world –
or rather, with our false, historical conception of it. It imagines an
environment red in tooth and claw, in which naked and frail humanity must
battle with devastating forces and subdue them, bending them to his will
(and it is usually his) in the form of agriculture, architecture, animal
husbandry and domestication. This way of seeing the world has produced a
three-tiered classification system for the kinds of animals we encounter:
pets, livestock and wild beasts, each with their own attributes and attitudes.
In transferring this analogy to the world of AI, it seems evident that thus far
we have mostly created domesticated machines of the first kind, we have
begun to corral a feedlot of the second, and we live in fear of unleashing the
third.

Where does my self-driving car sit in this taxonomy? It’s mostly ‘pet’ – a
domesticated machine under my control – but it’s also productive, in
harness, a working animal; and, because of my insistence that it goes where
it pleases, it’s a little wild, a little unpredictable. With careless handling, the
self-driving car might be considered among the most damaging applications
of AI. Not only does it contribute directly to the destruction of the planet
through material extraction and carbon emissions – at least, until we get



fully solar, sustainable versions – but it also steals from us the very real, if
guilty, pleasure of driving.

Only those who have already lost most of their joy could consider this an
improvement on the current situation. But considered differently,
autonomous transport could replace the kinds of selfish, individual
transportation we rely upon at present, and reinvigorate public transport,
shared ownership and environmentally appropriate usage. It might also
return us to the world, by making us more aware of our surroundings and
our fellow travellers. In this way it could liberate us from the mundanity of
everyday life, and introduce us to a host of chattering new companions,
starting with itself. That it is capable of such different outcomes, depending
on how we approach it, tells us that those historical categories of animal
and machine – of master, servant, slave and resource – are not to be trusted.
Indeed, we should scrap them altogether: for the machines, and for
everyone else.

It seems to me significant that just as we start to question the real meaning
of ‘artificial’ intelligence, science is starting to explore what it means to call
something or someone intelligent across the board. Our myths and fables
have always held a place for the liveliness of non-human beings – and non-
Western cultures, with deeper knowledge and longer memories, have
always insisted on their agency – but for Western science, they have always
been tricky territory. On the one hand, we’ve always known animals were
smart, in the most stunning diversity of ways, but official discourse has
always held off from ascribing them intelligence.

It’s at this point that we have to ask, well, what do we mean by
intelligence? This is not only the most crucial question we could ask, but
also the most diverting, and ultimately the most shattering and generative –
because, honestly, nobody really knows.

There are many different qualities which we categorize as intelligent.
They include, but are far from limited to, the capacity for logic,
comprehension, self-awareness, learning, emotional understanding,
creativity, reasoning, problem-solving and planning. There are many
reductive versions of this list: attempts to show how one capacity is really
the product of another, or accounts which claim that one is more important
than the others. But, historically, the most significant definition of
intelligence is what humans do. No other definition, however elegantly



phrased or extensively researched, has a chance of standing up to this one.
When we speak about advanced artificial intelligence, or ‘general’ artificial
intelligence, this is what we mean. An intelligence which operates at the
same level, and in much the same manner, as human intelligence.

This error infects all our reckonings with artificial intelligence. For
example, despite never being used by serious AI researchers, the Turing
Test remains the most widely understood way of thinking about the
capabilities of AI in the public consciousness. It was proposed by Alan
Turing in a 1950 paper, ‘Computing Machinery and Intelligence’. Turing
thought that instead of questioning whether computers were truly
intelligent, we could at least establish that they appeared intelligent. Turing
called his method for doing this ‘the imitation game’: he imagined a set-up
in which an interviewer interrogated two hidden interlocutors – one human,
one machine – and tried to tell which was which. A machine was
intelligent, according to this test, if it could successfully pass itself off as
human in conversation. It is testament to our solipsistic way of thinking that
this is still what we consider to be a benchmark for general artificial
intelligence today.5

In fairness to Turing, his idea was a bit more complicated than that. He
was less concerned with whether a machine could be intelligent than with
whether we could imagine an intelligent machine – a crucial difference, and
one which was of more use to his own thinking about how computers might
develop. In his 1950 paper, he considered nine objections to the idea of
general machine intelligence, all of which are still current today. These
included the religious objection (machines have no soul, so cannot think);
mathematical objections (per Gödel’s incompleteness theorems, no logical
system can answer all possible questions); and physiological objections (the
brain is not digital, but continuous, and true intelligence must share this
quality).

Turing provided counter-arguments to each of these objections, many of
which have also proved prescient. One of the most famous objections was
posited by the very first computer programmer, Ada Lovelace, when she
was working on Charles Babbage’s early computer design, the Analytical
Engine, in the middle of the nineteenth century. Lovelace wrote that the
Engine ‘has no pretensions to originate anything. It can do whatever we
know how to order it to perform.’ Computers only do what you tell them to
do, thus they can never be described as intelligent.
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But Turing disagreed with Lovelace. He believed that, as technology
progressed, it would be possible to design circuitry which could adapt itself
to new inputs and thus new behaviours – a kind of ‘conditioned reflex’,
similar to that of animals, leading to ‘learning’. He understood why
Babbage and Lovelace hadn’t thought this likely, but by the middle of
twentieth century it seemed quite possible: today, Turing’s prediction has
indeed been realized. The machine-learning algorithms at work in
everything from my self-driving car to chess machines, YouTube
recommendations and online fraud protection, are examples of exactly the
kind of machines that Lovelace said could not exist. (The argument
concerning the immortal soul, on the other hand, is somewhat harder to
adjudicate.)

Turing also profoundly disagreed with Lovelace’s view that ‘a machine
can never take us by surprise’. On the contrary, Turing wrote, ‘Machines
take me by surprise with great frequency’, usually because he had
misunderstood their function, or calculated something wrongly. In such
cases, he wondered, was the surprise ‘due to some creative mental act on
my part’ – or did it ‘reflect credit on the machine’? Turing felt that this
objection was a dead end as it led back to the question of consciousness –
but he felt moved to emphasize that ‘the appreciation of something as
surprising requires as much of a “creative mental act” whether the
surprising event originates from a man, a book, a machine or anything else.’

In Turing’s argument, I hear more than a mere acknowledgement of the
possibility of machine intelligence. First, his appreciation of it is also a
recognition that human intelligence is not all that great. Turing describes his
own thinking as ‘hurried, slipshod fashion, taking risks’, and it is this self-
awareness that makes the machine’s behaviour so surprising. Here we find
an intimation, at the very founding of the discipline of artificial intelligence,
that machine intelligence is somehow different from human intelligence.
Secondly, in placing his emphasis on the ‘creative mental act’ of
interpreting the machine’s response, Turing touches upon something very
interesting: the idea that perhaps intelligence doesn’t reside wholly inside
the head or the machine, but somewhere in between – in the relationship
between them.

We have always tended to think of intelligence as being ‘what humans
do’ and also ‘what happens inside our head’. But in this early sketch of
intelligent machines, Turing suggests something else: that intelligence



might be multiple and relational: that it might take many different forms,
and that it might exist between, rather than within, beings of all and diverse
kinds.

The ongoing popularity of the Turing Test for artificial intelligence, a
process which is deeply human-centric and individualized, shows that these
kind of nuanced ideas about intelligence did not gain much traction.
Instead, we continue to judge AI and other beings by our own standards.
This wilful blindness is now being dramatized in our confusion regarding
the role and possibilities for artificial intelligence, but it might also allow us
to see more clearly how our thinking about other beings has been clouded.
In rethinking ‘artificial’ intelligence, we might begin to rethink intelligence
across the board.

The same arguments that Turing rejected still hamper our ability to
recognize all kinds of non-human intelligence, even when it’s staring us
right in the face. Or, as we shall see, staring itself in the face. Or hitting us
with a stick. Or singing, or dancing, or making art, or making plans, or
making culture. No, we say, time and time again. Not like that. Like this.
The lengths we go to in our attempts to prove or disprove to ourselves that
other beings are worthy of being called intelligent might be absurd if they
weren’t so tragic. The experimental record provides a shining and faultless
account, not of the lack or otherwise of intelligence in others, but of a lack
of awareness on our own part.

One of the ways we like to evaluate the intelligence of other animals is
by getting them to solve puzzles and, in more ‘advanced’ animals, to test
their ability to use tools to do so. A classic test of this kind is to place some
tempting food just out of reach and give an animal a tool for obtaining it,
like a stick or a piece of string. If they manage it, they’ve demonstrated the
ability to recognize a problem, think it through, make plans and carry them
out, and manipulate tools – all classic signs of intelligence. We’ve been
playing this game for years with apes and monkeys, and most of them are
pretty good at it: chimpanzees, gorillas, humans, orang-utans, and all kinds
of smaller monkeys will quickly make use of any implements they’re
provided with to snare the treat.

But another primate, the gibbon, refused point blank to play along. For
years, gibbons presented a conundrum, because despite belonging to the
same class of large-brained apes as chimpanzees and humans, they would



ignore the stick and fail to obtain the food; thus rendering them, according
to scientific categorization, less intelligent. What was more, gibbons
showed the same attitude in many kinds of tests: they refused to pick up
cups as part of a response test, and disdained to investigate upturned
containers in search of treats.

One researcher, writing in 1932 about a white-handed gibbon named
Charlotte, did concede that ‘conceivably these errors may have been caused
by lack of interest and motivation rather than by any intellectual deficiency,
as our animal, although perfectly tame and tractable, evinced frequently a
total indifference to the entire experimental situation.’ Given the tasks
required and the conditions under which most experimental animals were
kept – and many still are – this seems, frankly, fair enough. The same
researchers recorded their surprise that baboons, despite being ‘primitive’
and ‘dog-like’, did far better at the tests they were set. The researchers
concluded, against all of their instincts and their understanding of evolution,
that baboons were superior in intelligence to gibbons. But they were
ultimately proved wrong. The fault lay not with the gibbon, but with us.6

In 1967, four gibbons – their names unknown – took part in an
experiment at the Chicago Zoo and showed us what we’d been missing. In
previous tests, food had been attached to strings lying on the ground.
Tugging on the strings would have brought the food into the animals’
enclosure, but the gibbons had ignored them. In the 1967 experiment, the
researchers hung the strings from the roof of the enclosure: immediately the
gibbons grasped them, tugged, and got their snacks. In one swift motion,
the gibbons suddenly became ‘intelligent’ – according, that is, to the narrow
definition of the scientific method.7
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Illustration from Benjamin B. Beck, ‘A Study of Problem Solving by Gibbons’,
1967.

The 1967 experiment was designed to account for the fact that gibbons
are brachiators. In their natural forest habitat, they spend almost all their
time in the trees, and move around by swinging from branch to branch. This
results in physiological – as well as, it seems, cognitive – differences to
other apes (including us). To make climbing and swinging easier, gibbons
have elongated fingers. While an excellent adaptation for an arboreal
lifestyle, this makes it harder for them to pick up objects lying on flat
surfaces. It also, some researchers believe, makes them less likely to notice
such things: their attention and interest, and therefore their problem-solving
and planning, points upwards. They notice and make use of tools when
they’re where (and what) they expect tools to be. Put another way, the
gibbon’s umwelt is arboreal – and if we don’t account for that in our own
models, we’re likely to miss out on what makes them smart.

Embodied as we are, with a different body pattern and pattern of
awareness to the gibbon, we expect the solutions to problems to match our
own patterns. This can make it hard to see how animals, embodied
differently, might address the same tasks in different ways. For example, we
tend to see the elephant’s trunk as a kind of fifth limb, because it appears
dextrous like our own. But elephants don’t use their trunks in the same way
we use our hands. They are quite capable of picking up sticks with their



trunks, but if you give an elephant a stick and some fruit just out of reach,
they will ignore the stick and keep reaching for the fruit. Give them a sturdy
box, however, and they will kick that box into place beneath the fruit so that
it can reach it. Elephants’ trunks are trunk-y, and they don’t think or use
them in the ways we might expect from the experience of our own bodies.
But elephants are quite capable of tool use and problem solving, when
given the kind of tools they can put to use (and which, given the freedom,
they would fashion themselves). Different tools for different bodies, and
different minds acting in concert with those bodies. There are multiple types
of intelligence, and it isn’t just about what’s going on between the ears.8

Tool use and problem solving are ways of evaluating intelligence which
are quite easy to see in action, if your experimental colleagues choose to
enact them, which is why these kinds of tests are popular among
experimenters. But recreating in the lab the kinds of tools and puzzles that
animals might encounter in the wild is not so easy, and are unlikely to
represent the full spectrum of an animal’s abilities.

What about other traits of intelligence (as we understand it) which are a
little more metaphysical? No amount of experimental design is going to tell
us whether gibbons, gnus, gnats or guppies have an immortal soul. But what
about self-awareness, a trait that lies somewhere between outward action
and inward contemplation? If a mind can recognize its own subjecthood, as
distinct from that of other subjects, does this mean that it has a self? This
question has puzzled scientists for as long as they have encountered
apparently intelligent animals.

On 28 March 1838, Charles Darwin visited London Zoo to see an orang-
utan named Jenny.9  Jenny was one of the first such apes that people in
Britain had seen, and her exhibition attracted huge crowds. (Queen Victoria
visited in 1842 and met Jenny’s successor – another orang-utan, also named
Jenny. She described this Jenny’s appearance as ‘frightful and painfully and
disagreeably human’, which I imagine is what she thought about a lot of
actual people.)
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Portrait of Jenny, the first orang-utan at London
Zoo.

Darwin was allowed to enter Jenny’s enclosure in the Giraffe House,
which had additional heating installed for her comfort. He later wrote to his
sister about his impressions:

The keeper showed her an apple, but would not give it her,
whereupon she threw herself on her back, kicked & cried, precisely
like a naughty child. She then looked very sulky & after two or three
fits of pashion [sic], the keeper said, ‘Jenny if you will stop bawling
& be a good girl, I will give you the apple.’ She certainly
understood every word of his, &, though like a child, she had great
work to stop whining, she at last succeeded, & then got the apple,
with which she jumped into an armchair & began eating it, with the
most contented countenance imaginable.



Darwin had only recently returned from his voyage aboard HMS Beagle.
It was another twenty years before he would publish On the Origin of
Species, and another ten before he would explicitly include humans in his
theory of evolution, in The Descent of Man, in 1871. However he was
already thinking, and writing in secret, about the similarities between men
and apes. He returned twice to the zoo in subsequent months, bringing
Jenny small gifts each time – a mouth organ, some peppermint, a sprig of
verbena – and each time he was astonished at her responses. ‘Let man visit
Ouranoutang in domestication … see its intelligence … and then let him
boast of his proud preeminence,’ he wrote in his notebook. ‘Man in his
arrogance thinks himself a great work, worthy the interposition of a deity.
More humble and I believe true to consider him created from animals.’
With these words, Darwin seems to acknowledge that his own recognition
of non-human intelligence was foundational to his development of
evolutionary theory: a startling conclusion, given the many subsequent
ways his theory has been misused to justify human superiority.

In particular, Darwin’s attention had been drawn to how Jenny looked at
herself in the mirror. Did she recognize herself, and if so, what would such
recognition signify? More than a century later, Gordon G. Gallup, Jr, a
psychologist at Tulane University, wondered the same thing. Unlike
Darwin’s, Gallup’s musings weren’t sparked by an encounter with an
animal, but rather with himself in the mirror while shaving. ‘It just occurred
to me,’ he recalled later, ‘wouldn’t it be interesting to see if other creatures
could recognize themselves in mirrors?’10

Working at Tulane, Gallup had access to a number of chimpanzees that
had been born free in Africa and shipped to the US for biomedical research.
Being captured, rather than born in captivity, they were considered to be
less exposed to human behaviour and customs (although, as we’ll see later,
this is assuming a lot about what constitutes human behaviour).

Gallup isolated four young chimps in cages, and placed a mirror in each
cage for eight hours at a time over ten days. Watching through a hole in the
wall, he saw their reactions to the mirror begin to change. At first, they
reacted as if there was another chimp present, making social, sexual and
aggressive gestures towards the glass. But slowly they began to explore
their own bodies: ‘They’d use the mirror to look at the inside of their
mouths, to make faces at the mirror, to inspect their genitals, to remove
mucous from the corner of their eyes,’ he recalled.
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In order to record this change in behaviour scientifically, Gallup devised
an experiment. After a week of exposure to the mirror, the chimps were
anaesthetized and a smooth, odourless dot of dye was applied to the top of
one eyebrow, and to the opposite ear. When they awoke, they were again
shown the mirror, and their responses closely observed.

The results were obvious: immediately upon seeing themselves reflected,
the chimps started touching and poking the marked areas, and sniffing and
tasting their fingers. ‘Insofar as self-recognition of one’s mirror image
implies a concept of self,’ wrote Gallup in the subsequent paper, ‘these data
would seem to qualify as the first experimental demonstration of a self-
concept in a subhuman form.’11  The term ‘subhuman’ should give us pause
to consider the presumptions of the writer, although its use was not unusual
for the time. Gallup did not record the names of the chimpanzee
participants, if they had been given any. Nevertheless, ‘It was just clear as
day,’ he later recalled. ‘It didn’t require any statistics. There it was. Bingo.’

The mirror test soon became the standard test for self-awareness, and
over the years many different species have been subjected to it. Humans
generally pass the mirror test at around eighteen months – with some
important exceptions we’ll get to shortly – and this evidence of self-
awareness is regarded as a key milestone in childhood development. But
like many such cognitive tests, its main effect is to reinforce the sense of a
dividing line between ‘higher’ and other animals, rather than to suggest any
sense of shared kinship: we decide who ‘passes’ the test, and can thus claim
the elevated state of subjecthood, and who does not. As within human
society, we’d rather extend the in-group sharply and grudgingly than
acknowledge that there are multiple ways of behaving and being intelligent,
many of which trouble our existing methods of classification.

The mirror test is an excellent example of this. Among apes, only
chimpanzees, bonobos and orang-utans reliably pass the test, but other
creatures have done so under certain conditions. Some of these are more
surprising than others. Dolphins and orcas seem like good candidates, and
indeed they exhibit clear responses to mirrors: blowing bubbles and
inspecting their bodies carefully, as well as responding to marks. But
magpies have been shown to exhibit reflective behaviour, as have ants:
these behaviours might have as much to do with social relations, or
different senses, as they do with vision.12
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The responses of these animals differ from those of apes in other ways
too. Psychologists Diana Reiss and Lori Marino – former students of Gallup
– started exposing dolphins to mirrors at Marine World in California in the
1990s. The dolphins responded immediately: by having sex with each other
in front of the mirrors. The researchers referred to these recordings
privately as ‘dolphin porno tapes’ and in the literature as ‘suggestive’ of
self-awareness. It was another decade before they figured out how to mark
dolphins in such a way that they could better categorize their responses. As
soon as they did this, dolphin self-awareness was immediately clear: the
dolphins pirouetted and flipped upside down to view markings on their
heads and backs which would otherwise be invisible to them.13

Effective as it may seem, there are some issues with the mirror test. The
first obvious problem, as with the gibbon’s arboreal umwelt, is that bodies
matter to minds. The way we perceive and act in the world is shaped by the
limbs, senses and contexts we possess and inhabit. My favourite example of
this is, again, elephants. We think elephants should pass the test, because
they seem so smart in many other ways, but for years they failed to respond
in any discernible way to the presence of marks on their faces. A much-
cited 1989 study of Shanthi and Ambika, two elephants at the National
Zoological Park in Washington DC, is entitled ‘Failure to Find Self-
Recognition in Asian Elephants (Elephas maximus) in Contrast to Their
Use of Mirror Cues to Discover Hidden Food’.14  It highlights the fact that
while the pair were able to use mirrors to solve puzzles (because they
reliably reached for treats visible only in the mirror – a separate and
complex motor task which many apes fail), they ignored marks placed on
their bodies, and thereby failed to demonstrate self-awareness in the
scientists’ definition of the term.

Others saw a problem with the study. In the original experiment, the
mirror was placed on the ground, outside the elephants’ enclosure, meaning
that what the elephant saw was mostly legs and bars – hardly ideal
conditions for self-recognition. Working with three Asian elephants at the
Bronx Zoo named Patty, Maxine and Happy, researchers Joshua Plotnik and
Diana Reiss (the same Diana Reiss from the dolphin study) found that at
least one of the pachyderms was quite capable of self-recognition –
provided the mirror was big enough and close enough. They installed an
eight-foot mirror inside the elephants’ enclosure and found it immediately
attracted attention, with the elephants rubbing themselves against it,
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swinging their trunks over the wall, and attempting to get behind it –
possibly to see where the other elephant was. But after a little while, like
the chimps before them, they became accustomed to it, and when Happy
was marked with a large white cross above her right eye, she immediately
started touching it repeatedly. In this way, the Asian elephant joined the
self-recognition club – as with the gibbons, a case, it seems, of humans
finally being smart enough to figure out where they were being dumb
before.15

That’s the position of the renowned animal behaviourist Frans de Waal,
who cites the case of Happy in his book Are We Smart Enough To Know
How Animals Are? (Plotnik was one of his students, and de Waal is a co-
author on the paper.) De Waal notes that some other Asian elephants in
Thailand have passed the test too – but many have also ‘failed’ it. (For the
record, the originator of the test, Gordon Gallup, disputed the results for
elephants and dolphins (and presumably magpies, ants and other critters)
because he believed self-awareness is unique to ‘higher’ primates.)
Meanwhile, one of de Waal’s star students, Daniel Povinelli, author of the
first elephant paper, argues that the mirror test tells us nothing at all about
inner states, only about the ability to match movements to an image. The
mirror test, across all species, remains deeply contested today.

The best example, for me, of animal physiognomy causing issues with
the mirror test also involves elephants. Patty, Maxine, Happy and the Thai
elephants are all Asian elephants, and the experiments suggest they possess
mirror test self-awareness. Their larger and more rambunctious African
cousins have yet to do so, but this doesn’t of course mean they don’t
possess it. Rather, no researcher has yet built a mirror big and strong
enough to withstand the trunk, tusks and natural inquisitiveness of these
10,000-pound pachyderms. In every such test so far, the elephants have
ended up destroying the mirrors.

One perspective not included in these discussions is any real recognition
of the elephants as individuals. Digging into the history of such
experiments, we find that the story of Happy is not a happy one. She was
captured in the wild in 1971, together with six other young elephants, and
brought to the US from Thailand. The calves were sold for $800 each to a
safari park in California, where they were named after the seven dwarves
from Snow White. For more than forty years, Happy lived at the Bronx Zoo,
which in 2014 was ranked the fifth worst zoo for elephants in the US by the
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international animal protection organization In Defense of Animals.16  Until
2002, she shared an enclosure with Grumpy, another of the Thai captives,
but when the pair were introduced to Patty and Maxine, Maxine attacked
Grumpy, who died shortly afterwards from his injuries. The effect of these
events on the elephants’ differing responses to the mirror test is not
recorded – nor is it routinely a part of such studies. Individual animals are
taken as synecdoches for the whole species, and while it takes many such
studies to draw firm conclusions, an individual’s personal history (the
kernel of selfhood, the umwelt, remember, is the creation of the individual)
is not taken into account.

We can, however, see how the countenance and behaviour of these
animals differed. Videos accompanying the study are available on the
website of the Proceedings of the National Academy of Sciences. They
show a bare, concrete, dirt-floored enclosure; they also show clear contrasts
in the elephants’ behaviours. Patty and Maxine violently attack the mirror
when it’s first installed; Happy keeps her distance. Patty and Maxine are
tested together, but Happy appears by herself. Since the death of Grumpy’s
replacement, Sammie, in 2006, Happy has lived alone.

‘Happy spends most of her time indoors in a large holding facility lined
with elephant cages, which are about twice the length of the animals’
bodies,’ reported the New York Post in 2012. ‘The public never sees this.’
The mirror test depends on differentiating the self from another individual;
how much different must it feel to an elephant accustomed to solitude, who
has suffered trauma and loss inflicted by other elephants? Whatever the
innate intelligence of a species, we must surely acknowledge that the
quality of it, and the capacity for its demonstration, is unique to every
individual.17
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Happy in her enclosure at the Bronx Zoo, 2012.

Unlike comparative cognition studies, the law treats subjects as
individuals – at least when applied to humans. But Happy is also the subject
of a ground-breaking legal case brought by the Nonhuman Rights Project,
an animal advocacy organization based in Florida. Since 2018, the NhRP
has been seeking Happy’s release to a dedicated animal sanctuary under a
writ of habeas corpus, the medieval legal doctrine which protects against
unlawful detention or imprisonment. Historically, habeas corpus has only
applied to humans, but the NhRP is seeking to change this: they have also
filed writs on behalf of a number of gorillas and chimpanzees. None have
so far been successful, and Happy’s case is still in progress. We’ll explore
the deeper implications of this approach in a later chapter, but it seems
significant that the NhRP’s case treats Happy as an individual, with a
unique history, needs and set of experiences, all of which are ignored in
most scientific research into the intelligence, being and personhood of
animals.18

Here’s another potential problem with the mirror test: maybe the kind of
self-scrutiny which humans are accustomed to performing just isn’t that
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important to other animals? In the original dolphin study, one hypothesis
suggested that dolphins wouldn’t pass the mirror test because dolphins
don’t groom themselves. Indeed, sex rather than self-care seemed to be their
priority. But it also seems as if many animals that ‘fail’ the mirror test
nonetheless exhibit plenty of interest in their own reflection – more than
enough to make it clear they know it’s ‘them’ in the mirror. For many of
these animals, it seems that the act of touching a mark on the face has more
to do with social cues than cognitive ones.

To illustrate this possibility, let’s return to our old friend the gibbon, who,
when presented with a mirror, will ignore any such marks, instead
continuing to treat their own reflection as if it were another gibbon: making
social gestures, and trying to reach around the mirror to touch the perceived
‘other’. In one comprehensive Australian test, a total of seventeen gibbons
were tested. (The cohort was actually twenty, but ‘three could not be tested
as they refused to approach the experimenter’ – and fair enough.) Their
names were Philip, Kayak, Arjuna, Jury, Jars, Ulysses, Mang, Suli, Irian,
Jaya, Ronnie, Bradley, May, Siam, Sydney, Milton and Milo. They were
given treats of icing cream to spur their interest, but they steadfastly ignored
icing-like dots painted on their eyebrows.19  This ‘evidence of absence’ was
presumed by the scientists to support a phylogenetic account of self-
recognition – that is, the idea that this ability emerged at a particular point
in the evolution of apes, some time between 18 and 14 million years ago,
after gibbons split from the line that led to modern humans (and before the
split that led to orang-utans). Of course, this doesn’t account for the
possibility of convergent evolution – the emergence of a similar trait along
different evolutionary lines – which might account for the ability in
elephants, magpies, orcas and dolphins – but more on that later. Let’s stick
to apes for now.

Perhaps the answer, as I suggested, is that faces just aren’t that important
to some species, or are bound up with other cues that are less significant to
humans and other higher apes. Rhesus macaques are small, lively monkeys:
well known in many cities across Asia for their tendency to live closely
among humans. I remember watching them steal food from market stalls in
India – and being terrified as they chased visitors out of temple grounds,
where large sticks were provided to defend against them. Less fortunately
for the macaques, the similarity of their immune system, as well as certain
neurological structures, to that of humans makes them popular subjects for
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medical experiments. It was in the context of such an experiment that the
rhesus’s ability to self-recognize became evident.

At the University of Wisconsin-Madison, two macaques were prepared
for a neurological experiment. The experiment required screwing an inch-
square block of blue acrylic to the top of their skulls, with attachments for
electrodes and restraints. (This study, unlike many of those cited above, did
not name the macaque participants – and in images and video
accompanying the paper ‘the view of the head implant has been blocked for
discretion’.)20  The researchers quickly noticed that the macaques behaved
in a markedly different way to any others in the literature. While macaques
typically investigate and display in front of the mirrors, they nonetheless
steadfastly avoid eye contact with their reflections, or treat them as they
would rivals. The implanted macaques, in contrast, spent considerable time
examining the tops of their heads – as I’m sure any of us would if someone
bolted a block of blue plastic onto it. And once they’d started doing that in
the mirror, they started looking at and grooming other parts of themselves,
mostly their genitals.

So, does this make macaques self-aware after all? Eye contact is bound
up with hierarchy, dominance and aggression in ways that make staring at a
stranger highly uncomfortable. One explanation for the macaques’
behaviour is that because they are so socially aware, they really don’t like
looking at each other. This would explain their continued – but intermittent
– social behaviour in front of the mirror, which is never concentrated
enough for them to pass through this stage and realize they’re looking at
themselves – as happened in time with the chimps and other higher apes. In
the case of the implanted macaques, it took a powerful counter-stimulus –
having a block of plastic screwed to their heads – to make it to the next
level.

Faces might just not be that important at all in the thinking of other
species, or at least have very different significance, and so approaches like
the mirror test, which reproduce humans’ own obsession with faces
reflected in the mirror, are simply inappropriate. Macaque monkeys, who
demonstrate smartness in so many ways, might just not think that being
face-to-face matters. On the other hand, they do masturbate a lot and look at
each others’ butts. Most scientific reports still conclude that macaques lack
self-awareness, but I don’t buy it. Of course these animals are self-aware:
it’s just that if you tend to communicate by showing your butt to someone
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rather than your face, that’s what you’re going to check out in the mirror.
Macaque Instagram would contain a lot of butt selfies.

As with Happy the elephant, there are many species in which only one
individual has passed the mirror test, or in which the circumstances for
passing the test vary widely. Species and individual differences matter, and
attending to those differences allows us to see how our own perspectives
cloud our judgement, and impair our ability to recognize the abilities of
others.

Despite all the theory about higher and lower apes, most gorillas
(considered ‘higher’ apes) fail the mirror test. Like macaques, gorillas have
a strong aversion to eye contact, considering it a threat, so they don’t like
looking at faces in the mirror. While there’s plenty of evidence – such as
grooming and exploring hidden areas of their bodies in mirrors – that they
‘see’ themselves, ever more ingenious tests, such as angling mirrors and
hiding food, have found no widespread, scientific evidence for self-
recognition (that is, touching facial marks).21  This might seem like a
species-specific problem. In fact, it’s more of an individual one. To
understand the significance of this, let’s look at the story of Koko.
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Koko the gorilla learning sign language with trainer Penny
Patterson, 3 March 1978.

Koko was a female gorilla who lived for forty-six years in captivity –
forty-five of which were under the care of animal psychologist Francine
Patterson at the Gorilla Foundation in Woodside, California. Patterson
taught Koko more than a thousand words of ‘Gorilla Sign Language’, and
spoke to her in English from a young age. Koko’s abilities remain disputed,
but according to those who spent time with her, Koko used language the
same way people do – and exhibited plenty of other ‘human’ qualities too.
For example, Koko was adept at lying: she would often blame others for
thefts or breakages, choosing those who were present at the time, or whom
she disliked. She was also highly self-conscious. She loved to play with
dolls, and often signed to them, but would immediately stop if she thought
she was being observed.

Koko passed the mirror test with ease.22  Indeed, her widespread fame
during her lifetime originated in a National Geographic cover which
depicted her taking her own photo in the mirror. Another gorilla who passed
the test was Otto, a forty-five-year-old male who since the age of two had
lived in an ‘enriched’ environment at the Suncoast Primate Sanctuary in
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Florida, where he was provided with activities such as foraging, watching
television, painting and regular contact with human trainers.23  It seems that
supposedly innate characteristics – or at least their presentation – can
actually be developed in time, providing the environment and the body
pattern to support them exist.

The question of self-awareness gets even more complex in the case of
Michael, an eighteen-year-old gorilla who lived with Koko at the Gorilla
Foundation. He had a vocabulary of over 600 signs, many of them taught to
him by Koko. Famously, he was believed to have described his mother’s
death at the hands of poachers in Cameroon in a sequence of signs: ‘Squash
meat gorilla. Mouth tooth. Cry sharp-noise loud. Bad think-trouble look-
face. Cut/neck lip girl hole.’

Like Koko, Michael could be self-conscious. He could also be quite
destructive, with a history of breaking equipment, so when he was tested for
self-recognition with the mirror test, the mirror and the experimenters
stayed outside the room, peering in. Although he’d previously shown plenty
of self-interest in mirrors, when he was marked with a large dot of dye on
his nose, he started behaving oddly. On approaching the mirror, he froze
and leaned forward, carefully inspecting himself. He turned his head from
side to side, looking at his face from different angles. And then he asked for
the lights to be turned off. The experimenters refused, but Michael kept
asking for the lights to be turned off, and the drapes to be closed.
Eventually, he retreated to the back of the room, turned his back on the
watchers, and wiped his nose on the wall until the mark was gone.24

Michael’s reaction suggests not only self-recognition but another significant
and much-contested quality of complex cognition: theory of mind.

Theory of mind goes beyond simple recognition of the self distinct from
other individuals: it implies the ability to think about the inner lives of
others, to imagine their mental states, and to act accordingly. Beyond the
simple interaction of the mirror test, we glimpse a much broader and more
complex intelligence at work.

What are we to make of all these radically different abilities and
outcomes? As we’ve seen, different species pass the test in different ways:
some display strong relationships to the mirror, but refuse the mark test,
others develop the ability in radically different ways, or confound our
expectations based on their species’ known tendencies. The mirror test is of
course only one kind of test, for one very specific component of what we
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think of as intelligence – but its lessons should be applied to every single
claim we make about the supposed intelligence or otherwise of all beings,
including humans. Even when the results are not merely the effects of our
own biases and limitations, they only really tell us how much we don’t
know.

It turns out that mirror self-awareness isn’t even that well distributed across
human individuals and cultures. Adults with schizophrenia often fail to
recognize themselves in mirrors, and struggle with theory of mind as well.
The oft-cited ‘fact’ that human children pass the mirror test – and thus
develop self-recognition – at around eighteen months old turns out to be
itself biased and only partly true. Those tests are based on Western children,
primarily in the US and Canada, and don’t hold up in tests performed in
Africa, South America and the Pacific islands.25  That doesn’t mean that
non-Western kids aren’t self-aware. It means that our testing processes and
analyses are culturally biased in ways we don’t recognize even when we do
them on other humans, let alone on other species.

It’s striking that the gorillas in particular had to have much of their
gorilla-ness taken away from them to make these human-like behaviours
legible to us. Koko and Michael were removed from their natural habitats
and lived in specialized enclosures with extended contact with humans for
most if not all of their lives. The qualities that make them seem intelligent
to us were contingent on them being trained into human-like patterns of
behaviour and sociality. Yet other forms of interaction, which we’ll come to
shortly, don’t make this demand, and in these interactions we see other –
but no less clear – signs of intelligence manifesting. Nevertheless, they
depend on humans being able to read non-human signs – they depend on an
overlap in the umwelt. That this is unlikely to ever extend to, say, ants,
means that we will never be able to make the same scientific determination
about such creatures. But that certainly doesn’t mean they’re not intelligent,
as our unpicking of the various experiments we’ve tried thus far should
intimate. Rather, if we are truly to appreciate what non-human intelligence
might consist of – and thus transform our understanding of our own abilities
and those of others – we need to stop thinking about intelligence as
something defined by human experience. Instead, we must from the outset
think about intelligence as something more-than-human.
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It turns out there are many ways of ‘doing’ intelligence, and this is evident
even in the apes and monkeys who perch close to us on the evolutionary
tree. This awareness takes on a whole new character when we think about
those non-human intelligences which are very different to us. Because there
are other highly evolved, intelligent and boisterous creatures on this planet
that are so distant and so different from us that researchers consider them to
be the closest things to aliens we have ever encountered: cephalopods.

Cephalopods – the family of creatures which contains octopuses, squids
and cuttlefish – are one of nature’s most intriguing creations. They are all
soft-bodied, containing no skeleton, only a hardened beak. They are
aquatic, although they can survive for some time in the air; some are even
capable of short flight, propelled by the same jets of water that move them
through the ocean. They do strange things with their limbs. And they are
highly intelligent, easily the most intelligent of the invertebrates, by any
measure.

Octopuses in particular seem to enjoy demonstrating their intelligence
when we try to capture, detain or study them. In zoos and aquariums they
are notorious for their indefatigable and often successful attempts at escape.
A New Zealand octopus named Inky made headlines around the world
when he escaped from the National Aquarium in Napier by climbing
through his tank’s overflow valve, scampering eight feet across the floor,
and sliding down a narrow, 106-foot drainpipe into the ocean. At another
aquarium near Dunedin, an octopus called Sid made so many escape
attempts, including hiding in buckets, opening doors and climbing stairs,
that he was eventually released into the ocean. They’ve also been accused
of flooding aquariums and stealing fish from other tanks: such tales go back
to some of the first octopuses kept in captivity in Britain in the nineteenth
century, and are still being repeated today.

Otto, an octopus living in the Sea-Star Aquarium in Coburg, Germany,
first attracted media attention when he was caught juggling hermit crabs.
Another time he smashed rocks against the side of his tank, and from time
to time would completely rearrange the contents of his tank ‘to make it suit
his own taste better’, according the aquarium’s director. One time, the
electricity in the aquarium kept shorting out, which threatened the lives of
other animals as filtration pumps ground to a halt. On the third night of the
blackouts, the staff started taking night shifts sleeping on the floor to
discover the source of the trouble – and found that Otto was swinging



himself to the top of his tank, and squirting water at a low-hanging bulb that
seemed to be annoying him. He’d figured out how to turn the lights off.26

Octopuses are no less difficult in the lab. They don’t seem to like being
experimented on, and try to make things as difficult as possible for
researchers. At a lab at the University of Otago in New Zealand, one
octopus discovered the same trick as Otto: it would squirt water at light
bulbs to turn them off. Eventually it became so frustrating to have to
continually replace the bulbs that the culprit was released back into the
wild. Another octopus at the same lab took a personal dislike to one of the
researchers, who would receive half a gallon of water down the back of the
neck whenever they came near its tank. At Dalhousie University in Canada,
a cuttlefish took the same attitude to all new visitors to the lab, but left the
regular researchers alone. In 2010, two biologists at the Seattle Aquarium
dressed in the same clothes and played good cop/bad cop with the
octopuses: one fed them every day, while the other poked them with a
bristly stick. After two weeks, the octopuses responded differently to each,
advancing and retreating, and flashing different colours. Cephalopods can
recognize human faces.27

All these behaviours – as well as many more observed in the wild –
suggest that octopuses learn, remember, know, think, consider and act based
on their intelligence. This changes everything we think we know about
‘higher order’ animals, because cephalopods, unlike apes, are very, very
different to us. That should be evident just from the extraordinary way their
bodies are constituted – but the difference extends to their minds as well.

Octopus brains are not situated, like ours, in their heads; rather, they are
decentralized, with brains that extend throughout their bodies and into their
limbs. Each of their arms contains bundles of neurons that act as
independent minds, allowing them to move about and react of their own
accord, unfettered by central control. Octopuses are a confederation of
intelligent parts, which means their awareness, as well as their thinking,
occurs in ways which are radically different to our own.

Perhaps one of the fullest expressions of this difference is to be found,
not in the work of scientists, but in a novel. In his book Children of Time,
science fiction writer Adrien Tchaikovsky conceptualizes octopus
intelligence as a kind of multi-threaded processing system. For the space-
faring octopuses in Children of Time, their awareness – their consciousness
– is tripartite. Their higher functions, which Tchaikovsky calls the ‘crown’,
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are embedded in their head-brain, but their ‘reach’, the ‘arm-driven
undermind’, is capable of solving problems independently – sourcing food,
opening locks, fighting or fleeing from danger. Meanwhile, a third mode of
thinking and communicating, the ‘guise’, controls the strobing and spotting
of the octopuses’ skin, ‘the chalkboard of the brain’, where it doodles its
thoughts from moment to moment. In this way, the octopuses freewheel
through space, constructing ships, habitats and whole societies which owe
as much to bursts of emotion, flights of fancy, acts of curiosity and
boredom, as they do to conscious intent. Tchaikovsky’s octopuses are lively,
frantic, bored, creative, distracted and poetic – all at the same time: a
product of the constant dialogue and conflict within their own nervous
systems. As Tchaikovsky tells it, octopuses are multiple intelligences in
singular bodies.28

Tchaikovsky based his research on visits to the Natural History Museum
in London, conversations with scientists and his own background as a
zoologist. But what are we to make of such creatures – such intelligences –
that require the tools of science fiction to make them intelligible to us? How
can they appear so extraordinarily other, yet exist on the same planet, part
of the same evolutionary process, as us?

The kind of self-awareness which we can observe with the mirror test –
the kind that is most like our own – seems to have appeared in apes
somewhere between the bonobo and the orang-utan, or between 18 and 14
million years ago. That’s when one of the qualities which make up our kind
of intelligence seems to have evolved. Humans parted ways with
chimpanzees only about six million years ago, so it’s understandable that
our intelligence might be similar to theirs. But primates split from other
mammals around 85 million years ago, while mammals themselves
appeared distinct from other animals over 300 million years ago. To find a
common ancestor with cephalopods, we need to go back twice that far, to
600 million years ago.

In his book Other Minds, the philosopher Peter Godfrey-Smith imagines
who this common ancestor might have been. Although we cannot know for
sure, it was most likely some kind of small, flat worm, just millimetres
long, swimming through the deep, or crawling on the ocean floor. It was
probably blind, or light-sensitive in some very basic way. Its nervous
system would have been rudimentary: a network of nerves, perhaps
clustered into a simple brain. ‘What these animals ate, how they lived and
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reproduced,’ he writes, ‘all are unknown.’ It’s hard to imagine something
less like us, yet alive, than tiny near-blind worms wriggling on the ocean
floor. But we come from them, and so does the octopus.

Six hundred million years down the evolutionary tree – and 600 million
up the other side too. While that distance makes all the obvious differences
between us and the octopus understandable, it makes the similarities even
more startling.

One of the most remarkable features of octopuses is their eyes, which are
remarkably like our own. Like ours, their eyes consist of an iris, a circular
lens, vitreous fluid, pigments and photoreceptors. In fact, the octopus eye is
superior to ours in one notable way: because of the way they develop, the
fibres of the optic nerves grow behind the retina rather than through it,
meaning they lack the central blind spot common to all vertebrates. And
this difference exists because the octopus eye evolved entirely separately
from our own, starting from that blind flatworm 600 million years ago,
along an entirely different branch of the evolutionary tree.

This is an example of convergent evolution. The octopuses’ eye evolved
to do much the same thing as our eye, entirely separately but only slightly
differently. Two incredibly complex, but startlingly similar structures
appeared in the world, by different routes, in different contexts. And if
something as complex and adaptive as the eye can evolve more than once,
then why can’t intelligence do the same?

In Chapter 4, we’ll explore further how this idea of branching and
splitting of the evolutionary tree is overly simplistic, if not entirely false.
For now, let’s simply imagine it this way: the tree of evolution bears many
fruits and many flowers, and intelligence, rather than being found only in
the highest branches, has in fact flowered everywhere.

The intelligence of the octopus is one such flower. As Godfrey-Smith
puts it, ‘Cephalopods are an island of mental complexity in the sea of
invertebrate animals. Because our most recent common ancestor was so
simple and lies so far back, cephalopods are an independent experiment in
the evolution of large brains and complex behaviour. If we can make
contact with cephalopods as sentient beings, it is not because of a shared
history, not because of kinship, but because evolution built minds twice
over.’ If twice, then likely many more.

From the octopus, then, we learn several important things. First, that
there are many ways of ‘doing’ intelligence: behaviourally, neurologically,
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physiologically and socially. This bears repeating: intelligence is not
something which exists, but something one does; it is active, interpersonal
and generative, and it manifests when we think and act. We have already
learned – from the gibbons, gorillas and macaques – that intelligence is
relational: it matters how and where you do it, what form your body gives
it, and with whom it connects. Intelligence is not something which exists
just in the head – literally, in the case of the octopus, who does intelligence
with its whole body. Intelligence is one among many ways of being in the
world: it is an interface to it; it makes the world manifest.

Intelligence, then, is not something to be tested, but something to be
recognized, in all the multiple forms that it takes. The task is to figure out
how to become aware of it, to associate with it, to make it manifest. This
process is itself one of entanglement, of opening ourselves to forms of
communication and interaction with the totality of the more-than-human
world, much deeper and more extensive than those which can be performed
in the artificial constraints of the laboratory. It involves changing ourselves,
and our own attitudes and behaviours, rather than altering the conditions of
our non-human communicants.

Rigorous scientific studies can only tell us so much about the actual
realities of non-human lives; mostly, they just tell us about our own models.
They also tell us about the structure of science itself: a human-centric way
of knowing about a human-centric world. But just because this approach is
limited, it does not follow that such realities are inaccessible to us, wholly
or partially, by other means – and even to scientists.

Beginning in the 1970s, and for a period of more than twenty-five years,
the primatologist Barbara Smuts explored the behaviour of baboons living
free across Kenya and Tanzania. The baboons she came to know best she
called the Eburru Cliffs troop, named after a rocky outcrop in the Great Rift
Valley near Lake Naivasha. At one point, she spent every day for almost
two years with the troop, joining them as they arose at dawn, and travelling
with them until they found a resting spot at nightfall. As a result, she gained
unique insights into baboon behaviour, as well as an appreciation for, and
sympathy with, many aspects of their lives and minds which are not readily
classifiable.

At the time, Smuts’s approach was unusual: often, when studying their
subjects, scientists would ignore them or move away from them if
approached. But, Smuts argued, in precluding meaningful interaction, this



approach prevented scientists from seeing the behaviour they’re trying to
study.

Smuts stressed that this familiarity with non-human animals, although
initiated as a research scientist, was made possible by something much
older, an inheritance from our ancestors. ‘Until recent times,’ she wrote, ‘all
humans possessed profound familiarity with other creatures. Palaeolithic
hunters learned about the giant bear the same way the bear learned about
them: through the intense concentration and fully aroused senses of a wild
animal whose life hangs in the balance. Our ancestors’ survival depended
on exquisite sensitivity to the subtle movements and nuanced
communication of predators, prey, competitors, and all the animals whose
keener senses of vision, smell, or hearing enhanced human apprehension of
the world.’29  For Smuts, this sensitivity could be recovered – and was, for
her, by her own interactions with the baboons.

In order to accommodate the baboons to her presence, Smuts would
approach the troop on open ground, slowly moving towards them and
stopping any time they seemed alarmed and moved away. As she became
attuned to their behaviour, she started to pick up on more subtle signals –
mothers, for example, would call their infants closer before a general alarm
was sounded – which allowed her to draw closer still. Eventually, she was
able to move among them freely.

This ability to move freely among another species, Smuts emphasizes,
had less to do with the baboons becoming habituated to her presence, than
with her adjusting her behaviour to suit them. She learned to move a little,
and think a lot, like a baboon, picking up on their behaviour not merely as a
scientist, but as a guest. In return, the baboons started to treat her as a
subject of communication rather than an object of fear – that is, they
realized that a dirty look rather than a general alarm would suffice to make
her move away, and over time a greater range of gestures and signals arose
between them. Research scientists, Smuts complained, are often told that
they should ignore or move away from the subjects of their study if they
come too close or try to interact with them. Such behaviour precludes
meaningful interaction, as it would in any social group, so prevents most
researchers even seeing the behaviour they’re trying to study.

Smuts soon discovered she could get a lot closer to the baboons if she did
not merely react to their sounds and gestures, but returned them. Baboons
have a highly developed sense of personal space: they might ignore the
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proximity of close family members, while taking flight at a glance from a
higher-ranking or aggressive member of the troop. When meeting one
another, a grunt or a facial expression conveys an expectation of a
relationship – so when Smuts returned the grunts and gestures of her
companions, they accepted her more. To ignore a baboon – or any other
social animal – is not a neutral act. We might say that the same is true of our
relationship to the world itself.

As a result of her willingness to engage with the baboons, Smuts began
to learn more than she expected from them. Over time, her awareness of the
world around the troop began to change too. Her attitude to the weather, for
example, began to shift. In the initial months of her study, she’d find herself
looking for shelter the moment rain clouds appeared on the horizon, but
over time she became baboon-like in her attitude. The baboons didn’t like
getting wet any more than she did, but they stayed in the open far longer,
making the most of feeding time before, at the very last moment, dashing
for the protection of rocks and trees. After a while, Smuts found herself
doing likewise: ‘I could not attribute this awareness to anything I saw, or
heard or smelled; I just knew. Surely it was the same for the baboons. To
me, this was a small but significant triumph. I had gone from thinking about
the world analytically to experiencing the world directly and intuitively. It
was then that something long slumbering awoke inside me, a yearning to be
in the world as my ancestors had done, as all creatures were designed to do
by aeons of evolution. Lucky me. I was surrounded by experts who could
show the way.’

The appreciation of outer behaviours tends inevitably towards a
sensitivity to inner lives – and, in time, Smuts felt a change in her own
sense of identity. ‘The shift I experienced is well described by millennia of
mystics but rarely acknowledged by scientists. Increasingly, my subjective
consciousness seemed to merge with the group-mind of the baboons.
Although “I” was still present, much of my experience overlapped with this
larger feeling entity. Increasingly, the troop felt like “us” rather than
“them”. The baboons’ satisfactions became my satisfactions, their
frustrations my frustrations.’ She describes sharing the hunger of the troop,
her elation when they killed, and her mouth watering at the sight of fresh
meat – despite being a vegetarian. ‘I had never before felt a part of
something larger, which is not surprising, since I had never so intensely
coordinated my activities with others. With great satisfaction, I relinquished



my separate self and slid into the ancient experience of belonging to a
mobile community of fellow primates.’

One incident which she shared with a different troop of baboons in
Tanzania’s Gombe Stream National Park seemed to capture a kind of
experience and sensibility which is not only impossible to classify
scientifically in animals, but which mirrors the unclassifiable experiences of
humans ourselves. We call it spirituality. Late one evening the baboons
were making their way to a sleeping place, down a small stream they often
travelled along, which was interspersed with many small pools. Without
any obvious signal, each of the baboons sat down on a smooth stone
surrounding one of the pools, and for half an hour (by human reckoning)
they sat alone or in small clusters, completely quiet, staring at the waters.
Even the normally boisterous juveniles slipped into quiet contemplation.
Then, again at no perceptible sign, they stood up and resumed their journey
in quiet procession.

Smuts witnessed this behaviour just twice; what’s more, she is the only
researcher ever to do so. Whether it is particular to the group, or a
manifestation of something broader, we don’t know, but for Smuts the
episode appeared more than anything like a religious experience – she uses
the Buddhist term sangha, meaning a community of devotees engaged in
meditation and spiritual practice. ‘I sometimes wonder if, on those two
occasions, I was granted a glimpse of a dimension of baboon life they do
not normally expose to people. These moments reminded me how little we
really know about the “more-than-human world”.’

Gombe, where Smuts sat with the meditating baboons, is the location of
Jane Goodall’s decades-long research with chimpanzees – the longest
uninterrupted study of any animals, anywhere. Goodall, too, has written of
her glimpses into the inner lives of the animals she studied and lived
alongside: states of mind which seemed deeply significant yet were
ultimately untestable and fundamentally inaccessible.30

Deep in the forest around Gombe are spectacular waterfalls, which for
the chimpanzees seemed to hold a deep fascination: ‘Sometimes as a
chimpanzee – most often an adult male – approaches one of these falls his
hair bristles slightly, a sign of heightened arousal,’ Goodall recounts. ‘As he
gets closer, and the roar of falling water gets louder, his pace quickens, his
hair becomes fully erect, and upon reaching the stream he may perform a
magnificent display close to the foot of the falls. Standing upright, he sways
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rhythmically from foot to foot, stamping in the shallow, rushing water,
picking up and hurling great rocks. Sometimes he climbs up the slender
vines that hang down from the trees high above and swings out into the
spray of the falling water.’ What Goodall calls the ‘waterfall dances’ may
last for ten or fifteen minutes. She considers them to be ‘precursors of
religious ritual’.

Goodall also writes about the chimpanzee’s rain dances, performed at the
onset of heavy downpours. During these displays, the chimpanzees will
grasp saplings and low branches and sway them rhythmically back and
forth, then move forward slowly while loudly slapping the ground with
their hands, stamping their feet and hurling rocks. While loath to draw firm
conclusions from such displays, Goodall associates them with ‘feelings akin
to wonder and awe’ and notes that afterwards the performer will sit quietly
for some time watching the water, much like Smuts’s baboons around the
pools.

Goodall attributes her own open-mindedness to matters of science and
religion to starting out in the field without any specialized scientific
training. She was originally hired by the anthropologist Louis Leakey to
study the primates at Gombe because he wanted researchers ‘unbiased by
the reductionist thinking of most ethnologists’. The result of her fifty-five
years of close association with both chimpanzees and scientific thinking has
not been a narrowing of her perspective. Rather, ‘the more science has
discovered about the mysteries of life on Earth, the more in awe I have felt
at the wonder of creation, and the more I have come to believe in the
existence of God.’

For Smuts and Goodall, intelligence – whatever it is – manifests in this
kind of awareness and belief, this kind of wonder and awe. It is here that
our thinking on intelligence breaches the mind completely, and becomes
part of larger questions about culture and consciousness, about being and
living in a more-than-human world.

This, then, is how we might become aware of real intelligence: that is,
the kind that exists everywhere and between everything. It is made evident
not by delineating and defining, not by splitting, reducing, isolating and
negating, but by building, observing, relating and feeling. Intelligence,
when we perceive it at play in the world, is not a collection of abstract
modes: a concatenation of self-awareness, theory of mind, emotional
understanding, creativity, reasoning, problem-solving and planning that we



can separate and test for under laboratory conditions. These are simply
reductive and all-too-human interpretations of a more boundless
phenomenon. Rather, intelligence is a stream, even an excess, of all these
qualities, more and less, manifesting as something greater, something only
recognizable to us at certain times, but immanent in every movement, every
gesture, every interaction of the more-than-human world.

To think of intelligence in this way is not to reduce its definition, but to
enlarge it. Anthropocentric science has argued for centuries that redefining
intelligence in this way is to make it meaningless, but this is not the case.
To define intelligence simply as what humans do is the narrowest way we
could possibly think about it – and it is ultimately to narrow ourselves, and
lessen its possible meaning. Rather, by expanding our definition of
intelligence, and the chorus of minds which manifest it, we might allow our
own intelligence to flower into new forms and new emergent ways of being
and relating. The admittance of general, universal, active intelligence is a
necessary part of our vital re-entanglement with the more-than-human
world.

In this thought, I believe, resides the real promise of ‘artificial’
intelligence. That is to say, if intelligence, rather than being an innate,
restrictive set of behaviours, is in fact something which arises from
interrelationships, from thinking and working together, there need be
nothing artificial about it all. If all intelligence is ecological – that is,
entangled, relational, and of the world – then artificial intelligence provides
a very real way for us to come to terms with all the other intelligences
which populate and manifest through the planet.

What if, instead of being the thing that separates us from the world and
ultimately supplants us, artificial intelligence is another flowering, wholly
its own invention, but one which, shepherded by us, leads us to a greater
accommodation with the world? Rather than being a tool to further exploit
the planet and one another, artificial intelligence is an opening to other
minds, a chance to fully recognize a truth that has been hidden from us for
so long. Everything is intelligent, and therefore – along with many other
reasons – is worthy of our care and conscious attention.

In this chapter, we’ve explored only a tiny fragment of the vast literature of
intelligence. To do justice to such a range of thinking – both our own and
that of other beings – would require numerous books, many already in



existence and many yet to be written. What I have sought to do is to
illustrate the complexity of such thinking, the deep uncertainty of the
subject and, quite frankly, the colossal failure of many of our current ways
of thinking about it, both popular and scientific.

On the one hand, these are the hallmarks of good scientific practice:
frequent failure, openness to debate and willingness, even a desire, to be
proved wrong and learn from the experience. On the other hand, it suggests
that there are all kinds of gaps, misunderstandings and outright fallacies in
our thinking about intelligence in general, which we all too often ignore or
gloss over to the detriment of our own thinking. Under such circumstances,
it should be no surprise that the kinds of ‘intelligence’ we are creating in
our machines are so baffling, frightening and misdirected. We are only
beginning to learn the true meaning of the word, even as we put it to work.
If I have done one thing here, I hope it has been to destroy the idea that
there is only one way of being and doing which deserves the name
‘intelligence’ – and even, perhaps, that intelligence itself is part of a greater
wholeness of living and being which deserves our wider attention.

This claim underlies a larger one. Both scientific and popular thought
tend towards the conclusion that there are ultimately single answers to
single questions. What is intelligence? Who possesses it? Where do they fit
into our rigid structures and hierarchies of thought and dominion? Perhaps –
whisper it – this just isn’t how the world works. The closer we examine and
the more forcefully we interrogate and attempt to classify the world, the
more complex and unclassifiable it becomes. Taxonomy after taxonomy
breaks down and falls apart. In part this is a result of our own innate
limitations, the possibly insuperable problem of our own umwelt and human
ways-of-being. But it is also a problem of entanglement: the fact that in the
more-than-human world, everything is hitched to everything else, and there
are no hierarchies: no ‘higher’ or ‘lower’; none more, or less, evolved.
Everything is intelligent. Now what?
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