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Foreword

Who is Gaia? What is she? The What is the thin spherical shell of land and water between the incandescent interior of the Earth and the upper atmosphere surrounding it. The Who is the interacting tissue of living organisms which over four billion years has come to inhabit it. The combination of the What and the Who, and the way in which each continuously affects the other, has been well named ‘Gaia’. It is, as James Lovelock says, a metaphor for the living Earth. The Greek goddess from whom the term is derived should be proud of the use to which her name has been put.

The notion that the Earth is in this metaphorical sense alive has a long history. Gods and goddesses were seen to embody specific elements, ranging from the sky to the most local spring, and the notion that the Earth itself was alive came up regularly in Greek philosophy. Leonardo da Vinci saw the human body as the microcosm of the Earth, and the Earth as the macrocosm of the human body. He did not know as well as we now do that the human body is a macrocosm of the tiny elements of life – bacteria, parasites, viruses – often at war with each other, and together constituting more than our body cells. Giordano Bruno was burnt at the stake just over 400 years ago for maintaining that the Earth was alive, and that other planets could be so too. The geologist James Hutton saw the Earth as a self-regulating system in 1785, and T. H. Huxley saw it likewise in 1877. For his part, Vladimir Ivanovich Vernadsky saw the functioning of the biosphere as a geological force which creates a dynamic disequilibrium which in turn promotes the diversity of life.

But it was James Lovelock who brought this together into the Gaia Hypothesis in 1972. In this book he refines and enlarges upon it in new and practical ways. Looking back it is strange how uncongenial the idea was to the practitioners of the conventional wisdom when it was put forward in its present form over a quarter of a century ago. Unfamiliar ways of looking at the familiar tend to arouse emotional opposition far beyond rational argument: thus the opposition to the ideas of evolution by natural selection in the nineteenth century, of tectonic-plate movement in the twentieth century, and more recently of Gaia. At the beginning some New Age travellers jumped aboard, and some otherwise sensible scientists jumped off. They are now jumping on again. The change was well summed up in a declaration published after a meeting of scientists from the four great international global research programmes in 2001 which said


The Earth system behaves as a single, self-regulating system, comprised of physical, chemical, biological and human components. The interactions and feedbacks between the component parts are complex and exhibit multi-scale temporal and spatial variability.



This indeed is Gaia.

The prime message from this book is less that Gaia herself is under threat (‘a tough bitch’, as Lynn Margulis has called her), but rather that humans have been doing her present configuration increasingly serious damage. Gaia is anyway changing, and may be less robust than in the past. The sun’s heat on the Earth is steadily increasing, and eventually the self-regulation on which all life depends will be put at risk. Looking at the global ecosystem as a whole, human population increase, degradation of land, depletion of resources, accumulation of wastes, pollution of all kinds, climate change, abuses of technology, and destruction to biodiversity in all its forms together constitute a unique threat to human welfare unknown to previous generations. As Lovelock has written elsewhere,


We have grown in number to the point where our presence is perceptibly disabling the planet like a disease. As in human diseases there are four possible outcomes: destruction of the invading disease organisms; chronic infection; destruction of the host; or symbiosis – a lasting relationship of mutual benefit to the host and the invader.



The question is how to achieve that symbiosis. We are far from it today. Lovelock eloquently examines each of the main issues, most arising from the effects of the industrial revolution, in particular use of fossil fuels, chemicals, agriculture and living space. He then goes on to suggest how we might – at long last – begin to cope. As has been well said, the first requirement is to recognize that the problems exist. The second is to understand and draw the right conclusions. The third is to do something about them. Today we are somewhere between stages one and two.

When applied to the problems of present society, the concept of Gaia can be extended to current thinking about values: the way we look at and judge the world around us, and above all how we behave. This has particular application in the field of economics, where fashionable delusions about the supremacy of market forces are so deeply entrenched, and the responsibility of government to protect the public interest is so often ignored. Rarely do we measure costs correctly: thus the mess of current energy and transport policy, and the failure to assess the likely impacts of climate change.

The main difference between the past and today is that our problems are truly global. As Lovelock points out, we are currently trapped in a vicious circle of positive feedback. What happens in one place very soon affects what happens in others. We are dangerously ignorant of our own ignorance, and rarely try to see things as a whole. If we are eventually to achieve a human society in harmony with nature, we must be guided by more respect for it. No wonder that some have wanted to make a religion of Gaia, or of life as such. This book is a marvellous introduction to the science of how our species should make its peace with the rest of the world in which we live.

CRISPIN TICKELL



NOTE

The symbol † indicates that further definition is given in the glossary.
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1

The State of the Earth


Ye blind guides, which strain at a gnat, and swallow a camel.

King James Bible, Matthew 23:24



As always, bad events usurp the news agenda, and as I write in the comfort of my Devon home, the New Orleans catastrophe fills the television screens and front pages. Horrific though it was, it distracts us from the more extensive suffering caused by the tsunami in December 2004 that disastrously splashed across the bowl of the Indian Ocean. That awful event starkly revealed the power of the Earth to kill. The planet we live on has merely to shrug to take some fraction of a million people to their death. But this is nothing compared with what may soon happen; we are now so abusing the Earth that it may rise and move back to the hot state it was in fifty-five million years ago, and if it does most of us, and our descendants, will die. It is as if we were committed to live through the mythical tale of Wagner’s Der Ring des Nibelungen and see our Valhalla melt in torrid heat.

But I hear you say, ‘What? Another book on global warming; isn’t what was once a scare now becoming overkill?’ If this book were no more than a reiteration of the arguments and counterarguments you would be right, and it would be one book too many. What makes it different is that I speak as a planetary physician whose patient, the living Earth, complains of fever; I see the Earth’s declining health as our most important concern, our very lives depending upon a healthy Earth. Our concern for it must come first, because the welfare of the burgeoning masses of humanity demands a healthy planet.

At this point my friends and colleagues will wince and wish that I would give up talking of our planet as a form of life.† I understand their concern but I am unrepentant; had I not first thought of the Earth this way we might all have remained ‘scientifically correct’ but lacked enlightenment about its true nature. Thanks to the concept of Gaia we now see that our planet is entirely different from its dead siblings Mars and Venus. Like one of us, it controls its temperature and composition so as always to be comfortable, and it has done this ever since life began over three billion years ago. To put it bluntly, dead planets are like stone statues, which if put in an oven and heated to 80°C remain unchanged. I would die and so would you if heated that hot, and so would the Earth.

Only when we think of our planetary home as if it were alive can we see, perhaps for the first time, why farming abrades the living tissue of its skin and why pollution is poisonous to it as well as to us. Increasing levels of carbon dioxide and methane gas in the atmosphere have consequences quite different from those that would occur on a dead planet like Mars. The living Earth’s response to what we do will depend not merely on the extent of our land use and pollutions but also on its current state of health. When the Earth was young and strong, it resisted adverse change and the failure of its own temperature regulation; now it may be elderly and less resilient.

Sustainable development, supported by the use of renewable energy,† is the fashionable approach to living with the Earth, and it is the platform of green-thinking politicians. Opposing this view, particularly in the United States, are the many who still regard global warming as a fiction and favour business as usual. Their thinking is well expressed in the recent novel by Michael Crichton, State of Fear, and by that saintly woman, Mother Theresa, who in 1988 said, ‘Why should we care about the Earth when our duty is to the poor and the sick among us. God will take care of the Earth.’ In truth, neither faith in God nor trust in business as usual, nor even commitment to sustainable development, acknowledges our true dependence; if we fail to take care of the Earth, it surely will take care of itself by making us no longer welcome. Those with faith should look again at our Earthly home and see it as a holy place, part of God’s creation, but something that we have desecrated. Anne Primavesi’s book Gaia’s Gift shows the way to consilience† between faith and Gaia.

When I hear the phrase ‘sustainable development’ I recall the definition given by Gisbert Glaser, the senior adviser to the International Council for Science, who said in a guest editorial of the International Geosphere Biosphere Program (IGBP) newsletter, ‘Sustainable development is a moving target. It represents the continuous effort to balance and integrate the three pillars of social well-being, economic prosperity and environmental protection for the benefit of present and future generations.’ Many consider this noble policy morally superior to the laissez faire of business as usual. Unfortunately for us, these wholly different approaches, one the expression of international decency, the other of unfeeling market forces, have the same outcome: the probability of disastrous global change. The error they share is the belief that further development is possible and that the Earth will continue, more or less as now, for at least the first half of this century. Two hundred years ago, when change was slow or non-existent, we might have had time to establish sustainable development, or even have continued for a while with business as usual, but now is much too late; the damage has already been done. To expect sustainable development or a trust in business as usual to be viable policies is like expecting a lung-cancer victim to be cured by stopping smoking; both measures deny the existence of the Earth’s disease, the fever brought on by a plague of people. Despite their difference, they come from religious and humanist beliefs which regard the Earth as there to be exploited for the good of humankind. When there were only one billion of us in 1800, these ignorant policies were acceptable because they caused little harm. Now, they travel two different roads that will soon merge into a rocky path to a Stone Age existence on an ailing planet, one where few of us survive among the wreckage of our once biodiverse Earth.

Why are we so slow, especially in the United States, to see the great peril that faces us and civilization? What stops us from realizing that the fever of global heating is real and deadly and might already have moved outside our and the Earth’s control? I think that we reject the evidence that our world is changing because we are still, as that wonderfully wise biologist E. O. Wilson reminded us, tribal carnivores. We are programmed by our inheritance to see other living things as mainly something to eat, and we care more about our national tribe than anything else. We will even give our lives for it and are quite ready to kill other humans in the cruellest of ways for the good of our tribe. We still find alien the concept that we and the rest of life, from bacteria to whales, are parts of the much larger and diverse entity, the living Earth.

Science is supposed to be objective, so why has it failed to warn us sooner of these dangers? Global heating was lightly discussed by several authors in the mid twentieth century, but even that great climatologist Hubert Lamb, in his 1972 book Climate: Present, Past and Future, had only one page on the greenhouse effect† in a work covering 600 pages. The subject did not go public until about 1988; before that, most atmospheric scientists were so absorbed by the intriguing science of stratospheric ozone depletion that they had little time for other environmental problems. Among the brave pioneers of the larger issues of global change were the American scientists Stephen Schneider and Jim Hansen. I first met Schneider in the late 1970s during a visit to the National Center for Atmospheric Research, an entrancing place of science perched on a mountainside at Boulder in Colorado, and our paths through science have been interlaced ever since. In his book with Randi Londer, The Coevolution of Climate and Life, published in 1984, he warns of the probable consequences of continuing to burn fossil fuels and recommends the need for a strategic control of emissions, not the business as usual of market forces. Jim Hansen of the NASA Goddard Institute of Space Studies was equally strong in his warnings, and on 23 June 1988 he told the United States Senate that the Earth was now warmer than at any time in the history of instrumental measurements. The best and most complete histories of this period are in John Gribbin’s book Hothouse Earth, published in 1990, Schneider’s 1989 book, Global Warming, and Fred Pearce’s Turning up the Heat, also published in 1989.

Schneider’s and Hansen’s words were amplified by politicians as far apart as Al Gore and Margaret Thatcher, and I suspect that credit for their transformation into practical action should go to the diplomat climatologist Sir Crispin Tickell. These considerable efforts led to the formation in 1989, by the World Meteorological Organisation (WMO) and the United Nations Environment Programme (UNEP) under the chairmanship of Professor Bert Bolin, of the Intergovernmental Panel on Climate Change (IPCC). It soon started the long process of data gathering and model building that was the basis for forecasts of future climates. But somehow the sense of urgency about global heating faded in the 1990s, and the pioneering bravery of the whistle blowers received little support from the lumpen middle management of science. They were not wholly to blame, for science itself was handicapped in the last two centuries by its division into many different disciplines, each limited to seeing only a tiny facet of the planet, and there was no coherent vision of the Earth. Scientists did not acknowledge the Earth as a self-regulating entity until the Amsterdam Declaration in 2001, and many of them still act as if our planet were a large public property that we own and share. They cling to their nineteenth- and twentieth-century view of the Earth that was taught at school and university, of a planet made of dead inert rock with abundant life aboard, passengers on its journey through space and time.

Science is a cosy, friendly club of specialists who follow their numerous different stars; it is proud and wonderfully productive but never certain and always hampered by the persistence of incomplete world views. We are fortunate in Britain to have had our science led by those towering figures Lord May and Sir David King, both of whom have tirelessly used their strength to warn us and the government of the huge dangers that loom ahead. The notion of Gaia, with its implication of the Earth as an evolving system that was in some ways alive, did not appear until about 1970. Like all new theories it took decades before it was even partially accepted, because it had to wait for evidence to confirm or deny it. We know now that the Earth really does regulate itself, but because of the time it took to gather the evidence we discovered too late that the regulation was failing and the Earth system was fast approaching the critical state that puts all life on it in danger.

Science tries to be global and more than a loose collection of separated disciplines, but even those who take a systems-science approach would be the first to admit that our understanding of the Earth system is not much better than a nineteenth-century physician’s understanding of a patient. But we are sufficiently aware of the physiology of the Earth to realize the severity of its illness. We suspect the existence of a threshold, set by the temperature or the level of carbon dioxide in the air; once this is passed nothing the nations of the world do will alter the outcome and the Earth will move irreversibly to a new hot state. We are now approaching one of these tipping points, and our future is like that of the passengers on a small pleasure boat sailing quietly above the Niagara Falls, not knowing that the engines are about to fail.

The few things we do know about the response of the Earth to our presence are deeply disturbing. Even if we stopped immediately all further seizing of Gaia’s land and water for food and fuel production and stopped poisoning the air, it would take the Earth more than a thousand years to recover from the damage we have already done, and it may be too late even for this drastic step to save us. To recover, even to lessen the consequences of our past errors, will take an extraordinary degree of international effort and a carefully planned sequence for replacing fossil carbon with safer energy sources. We as a civilization are all too much like someone addicted to a drug that will kill if continued and kill if suddenly withdrawn. We are in our present mess through our intelligence and inventiveness. It could have started as long as 100,000 years ago, when we first set fire to forests as a lazy way of hunting. We had ceased to be just another animal and begun the demolition of the Earth. We are the species equivalent of that schizoid pair, Mr Hyde and Dr Jekyll; we have the capacity for disastrous destruction but also the potential to found a magnificent civilization. Hyde led us to use technology badly; we misused energy and overpopulated the Earth, but we will not sustain civilization by abandoning technology. We have instead to use it wisely, as Dr Jekyll would do, with the health of the Earth, not the health of people, in mind. This is why it is much too late for sustainable development; what we need is a sustainable retreat.

We are so obsessed with the idea of progress and with the betterment of humanity that we regard retreat as a dirty word, something to be ashamed of. The philosopher and historian of ideas John Gray observed in his book Straw Dogs that only rarely do we see beyond the needs of humanity, and he linked this blindness to our Christian and humanist infrastructure. It arose 2,000 years ago and was then benign, and we were no significant threat to Gaia. Now that we are over six billion hungry and greedy individuals, all aspiring to a first-world lifestyle, our urban way of life encroaches upon the domain of the living Earth. We are taking so much that it is no longer able to sustain the familiar and comfortable world we have taken for granted. Now it is changing, according to its own internal rules, to a state where we are no longer welcome.

Humanity, wholly unprepared by its humanist traditions, faces its greatest trial. The acceleration of the climate change now under way will sweep away the comfortable environment to which we are adapted. Change is a normal part of geological history; the most recent was the Earth’s move from the long period of glaciation to the present warmish interglacial. What is unusual about the coming crisis is that we are the cause of it, and nothing so severe has happened since the long hot period at the start of the Eocene, fifty-five million years ago, when the change was larger than that between the ice age and the nineteenth century and lasted for 200,000 years.

The great Earth system, Gaia, when in an interglacial period as it is now, is trapped in a vicious cycle of positive feedback,† and this is what makes global heating so serious and so urgent. Extra heat from any source, whether from greenhouse gases, from the disappearance of Arctic ice and the changing structure of the ocean, or from the destruction of tropical forests, is amplified and the effects are more than additive. It is almost as if we had lit a fire to keep warm and failed to notice, as we piled on fuel, that the fire was out of control and the furniture had ignited. When that happens there is little time left to put out the fire before it consumes the house itself. Global heating, like a fire, is accelerating and there is almost no time left to act.

The philosopher Mary Midgley, in her splendid books Science and Poetry and The Essential Mary Midgley, has warned that the dominance of atomistic and reductionist thinking in science during the past two centuries has led to a narrow parochial view of the Earth. We often say in science that eminence is measured by the length of time progress is held up by a scientist’s ideas. It took nearly 200 years for Newton’s view of the Universe to give way to Einstein’s more complete vision. By this measure of eminence, Descartes was a truly great thinker. His separation of mind from body, necessary at the time, and the relegation of all things living to mechanistic interpretation encouraged reductionist thinking. Reduction is the analytical dissection of a thing into its ultimate component parts, followed by regeneration through the reassembly of the parts; it certainly led to great triumphs in physics and biology during the past two centuries, but it is only now falling into its proper place as a part and not the whole of science. At last, but maybe too late, we begin to see that the top–down holistic view, which views a thing from outside and asks it questions while it works, is just as important as taking the thing to pieces and reconstituting it from the bottom up. This is especially true of living things, large systems and computers.

We need most of all to renew that love and empathy for nature that we lost when we began our love affair with city life. Socrates was probably not the first to say that nothing interesting happens outside the city walls, but he would have been familiar with the natural world outside. Even in Shakespeare’s time cities were small enough for him to walk to ‘a bank whereon the wild thyme blows, where oxlips and the nodding violet grows’. The early environmentalists who knew and truly appreciated nature – Wordsworth, Ruskin, Rousseau, Humboldt, Thoreau and so many others – lived for much of their lives in small compact cities. Now, the city is so huge that few ever experience the countryside, it is so distant. I wonder how many of you know what an oxlip looks like or have seen one.

Blake saw the menace of dark satanic mills, but I doubt if even his worst nightmare vision would have encompassed today’s reality, the wholesale industrialization of the countryside he knew. Blake was a Londoner, but from his London, a perfect countryside was no more than a walk away. They no longer make hay in England’s green and pleasant land, they farm by mechanized agribusiness; and if we allow it, the remaining countryside will become an industrial site filled with massive wind turbines in a vain attempt to supply the energy demands of urban life. Reform is all too often organized vandalism in the name of ideology. This marred Cromwell’s government, and is now the dark side of European green politics.

Of course there are sceptics, and among them are the
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