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			We are now faced with the fact, my friends, that tomorrow is today. We are confronted with the fierce urgency of now. In this unfolding conundrum of life and history there is such a thing as being too late. Procrastination is still the thief of time …We may cry out desperately for time to pause in her passage, but time is adamant to every plea and rushes on. Over the bleached bones and jumbled residue of numerous civilizations are written the pathetic words: ‘Too late’.

			Martin Luther King Jr 
Beyond Vietnam: A Time to Break Silence, 1967

			Never doubt that a small group of thoughtful, committed citizens can change the world. Indeed, it is the only thing that ever has.

			Margaret Mead

		

		
		

		
		

	


	
		
			For Ella and Liam, with hope that you may dwell in an 
enlightened future, on a friendly earth.

For Greg, with gratitude for the gifts of faith and love.
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			Prologue

			In every grain of sand there is a story of the earth.

			Rachel Carson, writer and biologist

			The whole of science, and one is tempted to think the whole of the life of any thinking man, is trying to come to terms with the relationship between yourself and the natural world. Why are you here, and how do you fit in, and what’s it all about?

			David Attenborough, BBC naturalist

			Deep in picket-fence suburbia on a cool summer’s evening, the gathering warms up nicely courtesy of circulating canapés and Christmas drinks. 

			The chatter swings easily between friends and strangers gathered in the backyard, propelled by the breezier preoccupations of the middle aged and middle class, all people lucky enough to inhabit a peaceful nation and a functioning economy. There’s the kids (their study scores/sporting achievements/outrageous phone bills); banter about who did what for their fiftieth birthday (I resolve, words ringing with the hollow smugness of the forty-something, to get younger mates); cholesterol levels and personal trainers; anecdotes from the last vacation or plans for the next; how the cricket is shaping up, who’s off to the tennis, the devotions of football faithful already enraptured by the prospect of next season. Politics are out of bounds. We’re all keeping it nice.

			Of course there are deeper undercurrents. Murky fears for fragile teenagers and frail parents. Marriages drifting the course—stagnant, turbulent, tranquil, flowing. The eddies of diminishing expectation. Financial anxieties and health scares. Me, I’m fretting about drought and sea levels, monsoons, methane and the mysterious mechanics of the deep ocean.

			I’m a seasoned worrier, but not usually a catastrophist. Indeed I classify myself as an optimistic worrier—invest a little anxiety, a little attention, and surely it will all turn out for the good. I’ve fretted about the looming spectre of climate change on and off for years but was always reassured by the modicum of comfort that it was something gradual, even stoppable, and Smart People would fix it before things got really diabolical. Now the wind has changed. ‘We are on the precipice of climate system tipping points beyond which there is no redemption’, James Hansen, director of the NASA Goddard Institute of Space Studies and the grandfather of modern climate science, warned back in 2005. Today the most sober and serious of scientists seem increasingly preoccupied with these ‘tipping points’—sinister, swift, unpredictable and inescapable, plunging the planet into something unrecognisable. So many graphs, all tracking emphatically in the wrong direction. So little being done to haul them back. I look around the party and waver between reassurance and despair that no-one else seems to hear the rumble, louder and louder. But this is not the time or place to speak of such things. ‘’Tis the season.’

			I’m as content as anyone, just for a little while this night, to wallow in the shallows. It’s been an intense, dislocating few months, travelling as a reporter into the periphery of a war in Afghanistan and deep into the impoverished social quagmire that is Papua New Guinea. Worry about the future seems an indulgence when bleak images of the here and now are so raw. Such expeditions shatter illusions that there is justice or order in the human realm. Ghosts shadow me home; it’s impossible to reconcile these realities and yet they are diabolically entwined. The discomforted, cowardly first-world conscience craves solace and finds it in what is not here—ragged children, wretched wives, angry wounds; guns and grief, bunkers and barbed wire, sirens and stench.

			And so I’m holding tight to good fortune and random blessings—safety, plenty, my bloke and the glass of wine my host is eagerly refilling. We’re in the embrace of a grand old gum tree, dizzyingly tall, its broad limbs spanning the paling boundaries, stretching from the eaves clear over the spa to the barbecue. Remnant nature, it inspires contemplation—of its beauty and its endurance.

			How has it thrived and survived as the landscape around it was tamed, titled, fenced and occupied? Surely the creatures which once visited it have fled encroaching suburbia, vanished and been replaced by waves of new populations, just like the human generations it has shaded? Its roots have evaded easements and foundations, plumbing and extensions, the ever-expanding infrastructure of modern, urban life. They’ve found nourishment despite the diversion of the natural water flow and a marathon of parched summers. The tree has held tight to the essentials, adapted, survived. Just to look at it is to feel better—reassured by nature’s resilience, a bit healed.

			But did it manage to survive in spite of all human efforts, I wonder, or because of them? Is this a small victory of nature alone, or has someone maybe cared for this tree, safeguarded its needs, afforded it due respect? Loved it a little, and found their suburban soul nurtured in return?

			‘So you’re off to Antarctica—again?’ I’m returned to my body. The trip is remarkable as the most elusive of destinations; cash can’t buy a tourist ticket to the remote ice stations where I’m going for the next few weeks. They are open only to a tight coterie of scientists, specialist trades and my category—writers and journalists—a lucky few ushered in to broadcast words and images of the last, vast wilderness to the populated world. A mere 5000 people occupy the continent through the long, three-month day of the peak summer science season. I have the curious attention of the circle. ‘What will you be doing there?’

			It’s a big question. I try, given the occasion, for a short answer. It’s part of a pilgrimage, I explain, traversing the frontiers of the climate story. To the hot and the cold, the wet and the dry, from the barren desert of the ice to the lush tropics, to the rainforests and the frenzied, riotous life of the coral reefs. These environments are undergoing change—some seismic, some subtle, frequently confounding, all deeply worrying—according to the observations of the scientists who know them intimately.

			My plan is to explore these latitudes of extremity and the communities which exist there. To live among people who are, in the words of American writer Barry Lopez, taking the measure of the planet. Those venturing deeply, uncomfortably into the field to try to decipher climates past and fathom our future from the raw materials of the elements—oxygen, hydrogen, carbon—and their expressions in air, ice and water. Those who follow the evolving narrative of the living world through creatures as tiny as a single cell or as big as a whale. They are the great explorers of our era, detectives in the defining mystery of our age. I want to tell their stories, to see what they see.

			I could go on. And on. About the thrill of being right there when a scientific team captures the prize—the morsel of data necessary to build and strengthen the graphs explaining what is changing in our world. As they study, scrutinise, argue and question. As they count whales from aircraft sweeping low over the fractured, icy ocean; or scramble on their hands and knees in bitter, blizzard winds to bore holes deep into the ice, searching for the buried treasure of climate history. As they float in warm waters over sunken gardens of fading coral or push their way through grasping tropical jungle walls. As they trawl for vials of water, teeming with invisible life, from the deepest reaches of the ocean; and launch balloons to catch the breath of the planet high above the South Pole. 

			Since I was a little girl I have craved to be where the action is, to know, to see for myself. Journalism—the practice of witness—provides my excuse. It allows an ordinary person access to extraordinary places and people. Now it takes me to the front line of the climate story. Thousands of scientists, the learned academies of every advanced nation, are telling us loudly and unequivocally that the world is warming and changing and that the waste emissions of modern civilisation are to blame. What they can’t tell us yet is how: how quickly the swings will come, and how the consequences might cascade through the symbiotic systems of the planet. 

			Previous exploration of the wilds in the footsteps of field scientists has allowed tantalising glimpses of the human dramas playing out in the quest for climate truths. But these stories are often lost, the bizarre realities of the work carefully pruned from the lean, precise papers expeditioners eventually submit to journals for scrutiny and publication. In those reports, hypotheses, method and conclusion are dispassionately itemised according to rigid scientific convention, the data scrupulously cleansed of human contaminants. 

			No blood, no sweat, no tears—though increasingly, in the conclusions of the blandest scientific papers, there can be found plaintive and emotional appeals for action to pull back levels of greenhouse gases. Nonetheless there will be no reference to the vagaries of deep field research—things like frostbite, frustration and engine failure. There will be no whiff of pee buckets left too long in the sun, no clash of unwashed personalities working in adversity and proximity, no bogged vehicles, no bites or stings, no recriminations over forgotten or failed bits of vital kit. There will be no tales of dancing in thick socks at the higher latitudes or of communion with the fishes in the lower ones. No anguish or soul-searching as professional inquiry nurtures grim visions of the future and fractures that most cherished of human possessions, hope.

			They are intriguing people, those who choose to venture far from home comforts, family and friends to live with strangers amid the wildscapes. They have determinedly fought their way from civilisation back to environments so hostile to human occupation, back to conditions our ancestors toiled to escape. Artificially sustained by their layers of clothing and cocoon habitats in Antarctica, or by their wetsuits and scuba tanks in the waters of the Great Barrier Reef, these are people who leave behind the cushy life-support systems of the modern realm as surely as if they had ventured to another planet. I envy them for the direction and satisfaction their work, their mission, brings them, and for the places it takes them. 

			‘What are their dreams?’ film maker Werner Herzog wanted to know when he flew with some scientists to the South Pole a few years ago, tracking them as they floated through the luminous cathedrals under the ice, and climbed up through thin air to peer into bubbling plumes of hot lava spewing up into the frozen world.1 My questions are a little less nebulous. Why do they seek, and what do they find, personally and professionally? How do they sleep nights, given what they say they see? What do they tell their children?

			And there is another story, tracking a more intimate conversation—a dialogue with the planet, a contemplation of how immersion in wilderness transforms body and soul. An exploration of what we lose when we distance ourselves from nature. Private and professional journeys have stirred a need to get dirty someplace wild, and in so doing—to borrow the words of another American, naturalist John Muir—wash my spirit clean.

			My journalistic mission is to explore and explain the dynamics of the forces at work in a changing world. My personal one is to find the benediction of raw nature, to feel those moments of connection with place which reverberate powerfully through mind and heart. ‘At some time in our lives—for the naturalist always—we long for the gate to the paradisiacal world’, says Pulitzer Prize–winning biologist Edward O Wilson of this yearning. ‘It is the instinctive after-image that comes to us in daydreams, and a wellspring of hope. Its mysteries if ignited in our minds and solved, grant more control over existence. If ignored, they leave an emotional void.’2

			‘So this is all about climate change?’ comes the question, reverie interrupted by polite, brittle tone, the merest odour of suspicion. ‘You believe in that, do you?’ ‘What side are you on?’ People drift away, as if I let slip a fart or a faux pas. Maybe I’ve been raving.

			Throughout the evening, and in the weeks and months beyond, the same question is encountered again and again. Two years earlier, on the eve of my first trip to Antarctica, I was at much the same party, in much the same company, and such questions were not asked. ‘How bad is it?’ captures the gist of the public debate at that time. In the heartland of public opinion, as in the scientific community, there was an acceptance that a storm front was approaching, and concern swung on how big, how bad, and what might be done to either slow it down or live with the consequences.

			Public polling will later explicitly track the fracturing of faith in climate science around this time. But in this garden, on this night, it is already plain the ground has shifted. People have glimpsed the looming horror and taken refuge behind fragile parapets materialising in the media and the blogosphere, sparing them the view. The most powerful of these, at this moment, is ‘Climategate’—a sublimely timed, ultimately hollow attack on the integrity of science on the eve of the critical Copenhagen climate talks.

			Hackers have stolen and published online hundreds of emails and documents from an influential British climate-research unit. In time they will be found to contain nothing that undermines the science of warming. Nonetheless conspiracy theorists and denialists are cherry- picking through the emails, their contortions producing ‘proof’ that climate science is a fraud. A triumphant moment for the machinery of manufactured doubt.

			The facts of the emails barely mattered. Within a year, three separate official inquiries had exonerated the scientists of conspiracy or misconduct, though concerns about process and openness were upheld, and chastened scientific discourse will be the better for it. Meanwhile perception of the integrity of warming science is gravely, unfairly damaged, and the cycle of distracted ‘churnalism’—so useful to doers of deeds which don’t bear much scrutiny—moves on. The peer-reviewed and published efforts of thousands of reputable researchers, argued over decades in careful, cautious terms, are peddled as articles of faith, even heresy, rather than science.

			The start of my journey, I will later realise, coincides with the raucous, jubilant rise of climate ‘denialism’, or ‘contrarianism’, a doctrine which casts climate-change belief—‘alarmism’, ‘warmism’—as a foe akin to communism. Indeed there are echoes of McCarthyist fervour in the vicious, frequently hollow attacks on the character and motives of respected scientists. In the uncertain economic climate of the post–Global Financial Crisis world, flourishing populist ideology invokes doubt to deny the bad news of warming. The political passions, the hysterical tenor of all those ‘isms’ inflamed by the discussion of climate data are baffling until it all starts to make sense.

			Powerful interests and carbon-fuelled markets are disinclined to give up their profits from mining and fossil fuels. They dig in to resist the transitions urged by economists such as Lord Nicholas Stern, who argue that the benefits of strong action—the earlier the better—far outweigh the costs.

			They fight hard: oil, gas and coal industries have spent over US$2 billion lobbying the US Congress in the past decade, effectively stymieing any useful international response.3 Big Coal has big clout politically and financially, and this is reflected in the rise of scepticism within the US Congress. In the lead-up to the Copenhagen summit, an international team of investigative journalists uncovers mining and fossil-fuel interests attempting to influence the negotiations on a global climate treaty.4 Later an investigation by Greenpeace exposes some of the tentacles in a report on one US oil conglomerate, Koch Industries, a little-known ‘kingpin of climate science denial’, which between 2005 and 2008 pumped more than giant ExxonMobil—$24.9 million—into a labyrinth of organisations fighting climate-change legislation, conservative think-tanks and foundations, and political front groups.5 An analysis of declared campaign finance by European climate activists finds BP and some of Europe’s other top industrial emitters of CO2 are supporting the campaigns of some of the loudest opponents of climate action in the US Senate.6

			They fight dirty: the tactics are hewn to a tried and true template, as science historians Naomi Oreskes and Erik M Conway will painstakingly document in their vivisection of the disinformation campaign, Merchants of Doubt: How a Handful of Scientists Obscured the Truth on Issues from Tobacco Smoke to Global Warming.7 Individual scientists are targeted for attack, and the broader science community is subjected to an ‘aggressive campaign by the global warming denial machine to bully and intimidate’, in the words of the man who blew the whistle on White House watering down of the climate message in the era of George W Bush.8 The journal Nature will be moved, by late 2010, to warn that the anti-science mantra has grown so potent, so damaging, that it could have ‘tangible societal and political impacts’ at a time when civilisation needs all the scientific and technological know-how it can muster.9

			The notion of human-induced warming is painted as a vast scientific conspiracy, a contrived political and philosophical threat to prosperity and freedom and life as we know it. The fringe pushes to inhabit the middle. 

			The purpose of this book, of the journey that underpins it, is to tell the authentic, raw story of science at the real-world climate frontiers—how it is done, who does it, why they do it, the constraints of what it can tell us, the rules of evidence, the process of hypothesis, investigation, challenge, correction. It is written from the perspective of a non-scientist and a journalist, a questioning, conservative observer—conservative in the sense that I confess that I believe in the overall integrity of the scientific apparatus, and trust that where it fails, it has the mechanism and rigour to correct itself. 

			The scientists you will meet on these pages are highly qualified, highly regarded, with reputations resting on the body of work they have submitted to their peers for review and which has been found worthy of publication in recognised journals. They are individuals, they are not slaves to consensus, but there is a consistency in their findings which demands our attention.

			To listen to and heed what the scientists have to say is a deeply confronting exercise. Our lifestyles, if measured in terms of consumerism, may contract. Our jobs, or our industry, may become precarious in a changing world. We must evaluate ourselves and our impact on the planet in the rawest of terms.

			To believe that the planet is warming is to fortify ourselves to endure almost daily doses of dispiriting reports—and anyone in the news business knows how delicate the public appetite is in regard to such stories. Such phenomena as famine fatigue and war weariness are familiar expressions of the psyche’s evolved tricks of self-protection. These days the deceit is so much easier, courtesy of the explosion of infotainment, news ‘lite’. 

			The most complex and confronting story in human history breaks at the same moment as traditional media fracture, and the void is filled by online diversions indulging baser instincts, idle curiosities, and the beguiling reassurance of news tailored precisely to our liking. Serious newspapers are gutted and investment in stories we don’t want to hear withers. Newsrooms begin to look like a landscape in drought—corrals emptying as the old-timers are loaded up for the knackery. It requires time, patience and sometimes the cynical cunning of advanced years to unravel complexity, and the new machinery of media has little inclination to invest in any of it. In this arid landscape, the weed of disinformation thrives.

			~

			I’m a creature of my era—born in the sixties, raised in the seventies, graduating in the eighties, a generation deep in the thrall of material expectation. Loath to reprogram, I wrestle with a green-conscience rendering of the prayer of St Augustine: ‘Lord, give me (carbon) chastity and continence—but not yet’. I’ve a flight to catch.

			Here is where the privilege of journalistic witness exacts its heavy toll. You cannot pretend not to see, or put your hands over your ears. You find authority and expertise, you question, you confront, you challenge, you rage, you read, you check and recheck, and then you write it all down, as truly as you can. Scepticism is imperative. Balance is critical. But you know too that 50 per cent truth and 50 per cent bullshit does not constitute balance. Such lazy enunciations of fair play merely distort and amplify the bullshit. The reality is that national academies of science and scientific societies the world over stand solidly together in endorsing the theory that human actions are dangerously warming the planet, overwhelming in their consensus of direction if not detail. Outliers, innovators and dissenters deserve accurate recognition in proportion with their authority and weight. But they insist on an equal voice, not a fair one.

			The failure of media to recognise what’s in play makes you wonder whether journalism, within the constraints of modern platforms and practice, has the capacity to tell this complex story. ‘Today, all but a tiny handful of climate scientists are convinced that Earth’s climate is heating up, and that human activities are the dominant cause’, observe science historians Oreskes and Conway in their analysis of how the climate story has unfolded and run off-track. ‘The divergence between the state of the science and how it was presented in the major media helped make it easy for our government to do nothing about global warming.’9

			The imperfect science of journalistic judgement—of sifting out puppets and puppeteers, evaluating the merit of disparate voices within a vibrant marketplace of ideas, recognising the nuance—is a trust bequeathed to serious media. Its failure in relation to unpacking the complexities of climate science was one of the issues raged against by the late Stephen Schneider, leading climatologist and veteran scientific street-fighter, who fought to the end against the limitations of what he labelled ‘mediarology’. Scientists, he explained, are not like opponents in a court room or a parliament—they don’t assemble to vigorously fight two polar-opposite ends. When questioned, they will more likely seek to canvass ‘a spectrum of potential outcomes, which are often accompanied by a history of scientific assessment of the relative credibility of each possibility’.10 Try selling that to an editor, in 450 words or less. 

			Given the weight and thrust of what is unequivocal in the science as my journey begins, I find myself—under the canopy of the tree, back at the Christmas party, quizzed by revellers on my evaluation of the story so far—carolling a line from media oligarch Ted Turner: ‘this global warming is scaring the living daylights out of me’. As a consequence I soon acquire the odour of a sandal-wearing evangelist spoiling Christmas with Christianity. People go to top up their drinks and never come back. 

			I have seen enough of the ways of the world lately to be unconvinced of the capacity of human systems to care for the citizens of today, let alone those of tomorrow, or for the plants or animals or fish or circadian rhythms required to sustain them. I have seen enough to be without hope, and yet I know it endures in the most devastated realities.

			Ed Wilson—biologist, believer, thinker and lover of ants—mused that ‘a civilization able to envision God and to embark on the colonization of space will surely find the way to save the integrity of this planet and the magnificent life it harbors’. He was worried about biodiversity. Right now, I’m more selfishly concerned about humanity. As I shelter under the tree I have to say, Ed, I am not so sure, but I hope you are right. And there’s that word again.

			I begin the journey excited at the privilege of the adventure, and persuaded I have an understanding of the truth of what is at stake. But I will come to realise that my grasp of the reality of the forces at work on the planet is akin to that of a twenty-something who pays lip-service to the inevitability of sickness and death. The jilted teenage lover who thinks they understand heartbreak. I have no idea.

			By the end I will be shaken, humbled, and frightened to my core. My grasp of hope will be precarious and desperate. I will cling to it as the tsunami of comprehension rises up and bears down.

		

	


	
		
			
1 
Storm Front

			To a patient scientist, the unfolding greenhouse mystery is far more exciting than the plot of the best mystery novel … Impatience increases when one realizes that it is not the fate of some fictional character, but of our planet and species, which hangs in the balance as the great carbon mystery unfolds at a seemingly glacial pace.

			Professor David W Schindler, Nature, 1999

			The flight’s delayed—not long, just enough time to sit, breathe. Time to recover from the frenzy required to get this far. To remember what has inevitably been forgotten. Let it go. Time to survey fellow travellers, divine the fragments of their stories—that impolite, hard-wired journalistic intrusion. Time to enjoy a little of the magic which always occupies this moment. 

			Routines are distorted and duties discarded. Nothing left to do but anticipate the adventure. This is the point of transition between realities, stepping out of the ordinary and into possibility. The departure gate is the wormhole. It’s why I love airports. They will be a hard habit to break.

			Today I begin a journey south, deep south, abandoning family to share a pure, white Christmas with a group of strangers at the end of the earth. A place with no economy, no shopping crowds, no shortage of parking, no avenues of glass-encased, climate-controlled malls. A place where the natural breath and pulse of the planet can still be felt. First a plane to Hobart, then another to Antarctica, climbing down into the high latitudes until the lines of longitude converge and we fall off the map defining the habitable world.

			But for now, we wait at the gate. Fellow travellers are transfixed by wide screens suspended overhead, loudly spruiking last-minute gift ideas. The strident sales pitch is interrupted momentarily by breaking news. ‘Wild storms lash America.’ The United States is brought to its knees by furious nature. The White House is barely discernible, obscured by pale clouds of swirling blizzard. The weather gods are making mischief. Or indulging in a little eloquent smite? Our aircraft, we are crisply informed, is now ready for boarding.

			 ‘COPENHAGEN COP-OUT’ cries the front page of the Sunday broadsheet I shake out as I settle in my seat.1 ‘The Copenhagen climate change conference last night appeared to have ended in chaos’, the report opens. ‘A handful of developing nations rejected a last-minute accord stitched up in a backroom between the world’s biggest emitters and announced unilaterally by US President Barack Obama.’ Years of negotiations on a new international climate treaty have vanished, poetically, in so much hot air, and the future is adrift.

			I fold up the paper and shut my eyes as the engines scream, the cue to silently offer up—to whatever deity might be on my wavelength—the ritual take-off prayer. It rings through my interior world even more hollowly than usual, but I can’t not do it—years of indoctrination have compelled a reflex attachment to Catholic insurance. This time, though, it’s about more than getting the plane down in one piece.

			Later I will read climate doomsayer Clive Hamilton’s bleak reflection on the news that day: ‘In light of the fierce urgency to act, there was a sense at the Copenhagen conference that we were witnessing not so much the making of history, but the ending of it.’2 It was a day which would ‘live in infamy’, according to a commentator in London’s Independent.3 An eminent Australian scientist caught up in the desperate, last-ditch fury of the talks will later confide to me that when it all went pear-shaped, he staggered into the cold streets of Copenhagen, found a warm bar, and got deeply, despairingly drunk. Me? I ask the wide-smiling flight attendant for a white wine, resisting the urge to ask for two. It’s a short flight.

			As the aircraft thrusts into the sky (another 0.22 tonnes of CO2, according to the personal carbon-footprint calculator) I realise I have been fantasising, indulging in fairy tales. Some part of me had expected that Copenhagen—and where better to write a happily-ever-after?—would demarcate the end of the beginning of the climate catastrophe, the end of inertia, and herald a new era of momentum, bravery, action, resolve. But instead the narrative wanders aimlessly in the deep, dark woods.

			It all feels so crushingly clichéd and apocryphal. The brothers Grimm might have authored the archetypes. Politicians who can’t see beyond borders, backers, or polls. Constituencies too distracted, too disengaged, too self-absorbed to empower leadership, or to imagine a future powered without fossil fuels. They make easy pickings for lobbyists peddling a mantra of doubt and denial, handsomely paid for their efforts by vested interests—most powerfully, coal and oil. All these have been conspiring to undermine the Copenhagen summit and, with a little help from the stolen correspondence of a handful of scientists, it seems they succeed.

			To one who has heard and examined the scientific consensus over several years, Copenhagen’s failure brings a brutal end to any lingering belief that it will all be magically fixed. This is despite the weight and tenor of the scientific findings. Every day I log into the news streams that flow to my desk from around the world, scanning the reports, journals and science blogs for reassurance that maybe it is not so bad. Instead I find earnest, urgent scientific discussion paring back the once-comforting doubts and windy time frames, and veering into whole new paradigms of ugliness—talk of eco-system ‘surprises’ or ‘tipping points’, innocuous words enunciating scenarios of runaway climate change.

			Scrutiny of climate tipping points—defined as the ‘critical threshold at which a tiny perturbation can qualitatively alter the state or development of a system’—is still relatively young and evolving fast.4 Tipping points include things like the melting of ice sheets as warm waters erode them from below; the bubbling up of methane hydrates, releasing potent greenhouse gases when warming opens their crypts under the sea floor; the disabling of the powerhouse rhythms of winds, rains and currents on which nature turns and human civilisation is founded.

			There’s the prickle of not unfamiliar dread, an echo of the feeling which loomed over teenage-hood in the seventies when the distant hostilities of Cold War protagonists would shift the hands of the Doomsday Clock another minute towards midnight, sending a brief shiver through populations of ordinary folk. At least it seemed there was bugger all we could do about it. And on many days there seemed a better than even chance the worst might not happen.

			Now the odds, scientists explain in disarmingly antiseptic language, are not so good. Ice-core data (primarily from Antarctica) tells us that for all of human history, atmospheric CO2 was around 275 parts per million (ppm) until about 200 years ago, when civilisation began to dig up and burn coal to fuel the industrial age. Today the CO2 level recorded at the Mauna Loa Observatory in Hawaii—the longest record for direct atmospheric measurements—is nudging 390 ppm, well over the 350 ppm many scientists and some governments now identify as the ‘safe’ upper limit, and which was last seen around 1988.5 Turning the ship around will be some feat, one which gets harder with every passing day, though we are assured it’s not impossible, assuming there is the will to do it. Humans have already pumped out enough warming gases to commit the planet—by the end of the century—to temperature rises above the threshold for tipping points which are ‘potentially irreversible, and with unmanageable consequences’.6 We’ve put the planet on the slow burner, and now unseen forces may turn it up to a boil and we will be powerless to turn it back. This is the sober conclusion of a special investigation into the prospects of dangerous and dramatic climate ‘surprises’ published by the US National Academy of Sciences just as the advance parties headed to Copenhagen and I began the final countdown towards this flight south.

			The reports are largely preoccupied with laying out the multitude of unknowns attached to these high-stakes scenarios. As Hans Joachim Schellnhuber, director of the Potsdam Institute for Climate Impact Research, observes for the National Academy, tipping points pose ‘one of the toughest challenges for contemporary science: Practically none of the planetary cases studied can be either dismissed (by firmly ruling out a possible anthropogenic triggering of irregular dynamics) or settled (by providing relevant estimates for activation temperatures and reaction time scales) … it seems that we have to live with at least another decade of tantalizing ignorance concerning the most worrying potential impacts of global warming’.7

			But the concluding paper observes that given the momentum and trajectory of warming, ‘the climate system is close to entering, if not already within, the zone of “dangerous anthropogenic interference” (DAI). Scientific and policy literature refers to the need for “early,” “urgent,” “rapid,” and “fast-action” mitigation to help avoid DAI and abrupt climate changes’.8 It urges policy makers to look at a range of fast-action levers they might pull to avert a dangerous tipping point—among them cutting other greenhouse atmospheric agents like hydrofluorocarbons and black carbon (soot, much of it from wood and fuel cooking stoves in the world’s poorest kitchens), and through biosequestration (preserving forests and improving agriculture). It argues such measures are necessary given ‘the serious and largely irreversible changes to large components of the Earth’s climate system’.

			For all this, on Sunday 20 December 2009 all seems well enough in my privileged corner of the world—the leafy suburbs of middle Melbourne. It’s too dry, too hot, the worst drought in over 100 years9 in south-east Australia dragging into its thirteenth—and, as it turns out, final—year. Nonetheless the economy is trading briskly in the comfortably chilled retail complex up the road. Plainly the recent devastation of global markets was rather more galvanising politically than the affliction of global warming. Investment in fixing that, and the subsequent recovery, has been astonishing. Not much more than a year earlier, the money markets were in freefall, consumer culture was in a critical condition, and the end of the world (as we knew it) indeed felt nigh. In that instance, public interest, panic and political energy all coalesced to save the day.

			For a moment, in that tremulous time, another plane carried me to another reality, Mozambique. In the fractured concrete shell of a broken-down school outside Maputo, I happened on a large, vibrant gathering of peasant farmers and activists from all over the world, deliriously nursing the notion of the crisis overhauling markets and imposing a leaner, greener economic order—aspirations which must have read like heresy when I reported them home. They were unashamed subversives, right down to their faded Che Guevara T-shirts. A firebrand Brazilian revolutionary tap-danced, somewhat prematurely, on the graves of greedy bankers. ‘There is a hell for them too!’ he beamed. He must be so disappointed.

			In Maputo, the plummeting stock market didn’t preoccupy discussion nearly so much as the wild shifts of the environmental indexes. Under a tree laden with unripe mangoes, a Bolivian woman in a bright shawl and a bowler hat told me about the vanishing glacier high above her farm, and about the unseasonal frosts which nipped without warning at her camomile crops. The agrarian world is full of such stories—staples failing where they once thrived, new crops thriving where they once failed, bananas and coffee plantations shifting up and down the altitudes of mountainsides. None of the rhythms are running to the seasonal schedules passed down from parents and grandparents. The same story is heard at any gathering of farmers, anywhere in the world. I have reported variations of it from Malawi to Congo to Papua New Guinea; from Afghanistan to the parched wheat belt of the Australian Wimmera. 

			There will be no farmers to talk to at the end of this flight. No indigenous community, other than the remnants of the population of whiskery, disoriented over-winterers finally stirring from the isolating slumber of the long Antarctic night. At the invitation of the Australian Antarctic Division (AAD), I am to spend the next few weeks observing and reporting field research out of Australia’s Casey station. High summer is peak season for Antarctic science, when the winter darkness lifts and the wind draws breath. Temperatures ease and researchers from all over the globe find their way down to the bottom of the world. 

			It’s my second excursion to the Antarctic ice, and like last time, I will fly down to Casey in a coveted seat aboard the Australian government’s Antarctic Airbus—a chartered A319 which came into service only a couple of seasons back. The old hands of the south reckon the flight is too easy, not a patch on the experience of the long, lurching rite-of-passage voyage aboard an icebreaker. But whatever gets me there.

			Preparations for working in such a remote location are painstaking. Camera gear and laptops have been long since shipped on ahead, together with survival bags stuffed with extreme-weather kit—glacier boots, layers of thermals and fleece, whiff-proof knickers spun from finest wool which the makers claim might be worn for weeks at a time, a bulky immersion suit worthy of an Apollo moon mission, goose-down jacket, and weatherproof overalls. A preliminary sweep of scientific interviews is complete, reference material collated. The division doctors, after intimate investigation, have again pronounced me sound of mind and body and fit to deploy, surprising several of my nearest and dearest. 

			The formidable list of training requirements is finally ticked off. I’ve set up tents, lit up stoves and put out fires. Endured three hours of intricate instruction on how to Lift Heavy Stuff, including uncooperative seals, though it’s unlikely that I—unlike some of my hirsute training companions—shall have the pleasure. Fiddled with the VHF and learned the Alpha, Bravo, Charlies of radio etiquette. Struggled to stay conscious through the ubiquitous public-service ‘Equity and Diversity’ module (‘play nice with the other kids’). Paid careful heed to instructions on how to avoid a) falling into a crevasse; b) falling over an ice cliff; c) frostbite. Almost drowned in a swimming pool rehearsing routines to escape a sinking aircraft—upside down and blindfolded. Spent too many nights since methodically dreaming my way out of watery graves—exit, CHECK; harness, CHECK; obstacles, CHECK.

			The last requirement, before climbing into the wormhole to depart civilisation, is to farewell my two teenagers, for whom Christmas came early. I load them up with modest piles of gift-wrapped maternal guilt, pull on my adventure boots, bang the heels together, and summon a taxi. ‘Where are you off to?’ the driver asks, the obligatory pleasantry. I tell him where, and why. ‘Climate change? Bloody bullshit’, he assures me. ‘I really hope you’re right’, I say wearily. 

			~

			If my taxi driver was interested enough to investigate, he might be surprised to discover that the case for climate change has emerged from, and endured, more than 150 years of intense probing. The history of climate exploration is defined by questioning, bewilderment, inquiry, confirmation, inattention and resistance, falling one on the other like geological strata, archiving within them little morsels of the political and social atmosphere of their respective eras. American physicist and historian Spencer R Weart provides a fascinating armchair guide in his book and accompanying website The Discovery of Global Warming, which informs much of the following abridged romp through some of the key moments.10

			Examination of the possibility of climate change began in earnest in the thrust and parry of another red-hot scientific stoush—the Victorian-era question of whether great sheets of ice had once covered much of the earth. If this was so, then what forces could so dramatically shift the thermostat of the planet? This was the matter pondered by a British naturalist, John Tyndall, who in 1859 conducted a series of laboratory experiments and concluded that some gases—mostly water vapour, but also CO2—could indeed trap heat.11 He theorised that changes in the concentrations of these gases in the atmosphere might have dramatically altered the earth’s climate, and might do so again.

			In 1896 a Swedish scientist, Svante Arrhenius, devoted a year to resolving the most mind-blowing mathematical calculations—therapy, so the story goes, for a broken heart. Without benefit of calculators, computers or satellite data, he figured his way through the equations and emerged with the hypothesis that by burning fossil fuels, humans were releasing CO2 into the atmosphere, which may eventually warm the planet. By pulling out an atlas and figuring out how much of the earth was covered by water, by ice, by green forests, by desert, he even deduced how much heat it would suck up or bounce back to space.

			British environment writer Fred Pearce, reflecting on Arrhenius’ astonishing effort, says the Swede ‘virtually invented the theory of global warming … Not only that: his calculation that a doubling of carbon dioxide levels would cause a warming of about 10 degrees Fahrenheit almost exactly mirrors the Intergovernmental Panel on Climate Change’s most recent assessment, which puts 10.4 degrees Fahrenheit at the top of its likely warming range for a doubling of CO2 levels.’12 But Arrhenius seems not to have been alarmed at this distant prospect, his interest lying more in the past than the future—in the cycles driving the ice ages. 

			In the 1930s evidence started to trickle through that temperatures in the United States and the North Atlantic were indeed increasing, but still no-one seemed particularly bothered. After World War II, and with the escalation of the Cold War, science enjoyed a funding bonanza courtesy of strategic investment by governments, some of the bounty finding its way to climate work. In 1956, Canadian physicist Gilbert Plass revisited the idea that human combustion of fuels may be having an impact on atmospheric CO2 levels, publishing predictions which would anticipate the consensus findings of scientists from around the world some fifty years later.13 A year later American oceanographer Roger Revelle investigated the riddle of whether the oceans had enough appetite for CO2 to soak up rising fossil-fuel emissions, and concluded that they did not—the chemical mechanism was just too slow to keep pace. As a consequence, greenhouse warming ‘may become significant during future decades’, he wrote. ‘Human beings are now carrying out a large scale geophysical experiment of a kind that could not have happened in the past nor be reproduced in the future.’14

			In 1960, the rising atmospheric level of CO2 was explicitly plotted for the first time by Charles Keeling, a colleague of Revelle’s. He had just two full years of measurements from the Mauna Loa Observatory in Hawaii and from Antarctica, but already he could detect a rise. Today decades of observations from Mauna Loa provide, in one simple, chillingly eloquent escalating graph, a compelling narrative of the changing atmospheric story. Its findings were backed up by observations collected in Australia, France, Germany, Italy, Japan, Sweden and elsewhere. In the past two decades air trapped and retrieved from Antarctic ice has confirmed this record of change, allowing scientists to extrapolate the modern story, to turn the clock back and track CO2 levels over 800 000 years.

			Keeling first measured atmospheric CO2 at 316 ppm; five years later, 1965—the year of my birth—it was 320 ppm. By the time I graduated high school (1983) it had leapt to 342. When my first child was born (1993) it was 356—already beyond what would later be calculated as the safety zone. By my fortieth birthday it was 379. By the time of the Copenhagen assembly, and my flight south, it was 388 ppm, and climbing. The Keeling Curve swings ever upwards, the mean line through sharp seasonal zigzags tracking the inhalation and exhalation of the planet: dipping down when the great forests of the northern hemisphere sprout leaves and soak up CO2, pushing up when they release it again in the fall. To trace the predicted trajectories for CO2 that will plot my children’s life milestones—even those underpinned by more optimistic scenarios—is an exercise guaranteed to trigger more parental guilt than a thousand absent Christmases.

			By the 1970s scientists became increasingly active, intrigued, divided and, ultimately, worried about what was going on. By then it had become clear, through analysing geological records, that the earth we knew emerged from a roller-coaster history of massive climatic shifts, and that these might be triggered by anything from a fierce volcanic eruption to the subtle, rhythmic shift in the planet’s orbit. Scientists began busily applying new computer-modelling techniques to try to resolve their many questions, only to discover how little they really knew about that most delicate, complex, fine-tuned and fractious organism, earth.

			Gradually the term ‘greenhouse effect’ slipped into ordinary parlance, neatly capturing how the atmosphere worked in trapping heat. Sunlight warms the surface of the planet. In turn, the land and oceans release heat—or infrared radiation—sending it back into space. Greenhouse gases absorb part of this radiation, blanketing and warming the lower atmosphere, conditions human civilisation has evolved to embrace. By now scientists well understood that the greenhouse mechanism involved a range of gases, all absorbing infrared radiation, slowing the rate at which the planet can cool and warming the surface.

			Many gases in the atmosphere have the capacity to influence global temperatures. As well as CO2 (responsible for about 20 per cent of the effect), these include water vapour (the dominant substance, responsible for about 50 per cent of absorption), together with ozone and methane and other minor players, including particles in the air (dust and other aerosols). Clouds are also significant players, some absorbing infrared radiation and contributing to greenhouse warming, others deflecting sunlight back into space, making their net effect one of cooling. The influence of rising CO2 is greater than the proportions might imply, because by raising temperature it creates feedback conditions which amplify water vapour and clouds. The reverse also applies to exaggerated effect—the impact of removing CO2 is approximately seven times that of doubling it, and would bring about rapid cooling.15

			In the past two centuries, CO2 concentrations have increased 30 per cent; methane concentrations have risen by 150 per cent (the major human-induced sources being cattle, agriculture, and leakages from natural-gas production); and nitrous oxide has risen by 15 per cent, mostly connected to industrial processes, fertiliser use and farming. Stratospheric ozone—again due to human influence—has dropped, countering the warming effect with a bit of cooling. (But, as will be explained later, not for much longer.)16 Each greenhouse gas makes a different contribution to the warming of the earth because of its molecular structure and the length of time it hangs around in the atmosphere before being dissolved in the oceans, or absorbed in the biosphere, or chemically transformed into another molecule. But these days—when the political discussion turns to talk of targets—the effect of each gas is generally expressed in the warming discussion as the CO2 equivalent (CO2e), or the amount of CO2 that would cause the same amount of warming over a defined period, say a century.

			At some point in the early 1980s, whispers of all this blew into the classrooms of my small-town high school in rural Victoria. The terms ‘global warming’ and ‘greenhouse effect’ crept into textbooks, newspapers and consciousness. I have a vivid recollection of a science teacher introducing the class to the Keeling Curve. I was fascinated by the jagged sawtooth line plotting the measurements, and by the explanation that this was the planet breathing. But then global warming, as a concept, soon got crowded out by other cataclysmic concerns—the ozone hole, acid rain, boys, pollution and, of course, the background noise of nuclear annihilation. Just something else to worry about.

			It would be the sweltering American summer of 1988, which recorded the then highest temperatures on record, before the issue really caught alight. The warmth of that summer is seared on my memory, having spent much of it camping in North American national parks on a road trip to wind up a year of journalism studies. Loitering skunks, pilfering racoons and inescapable, scorching heat signposted the journey. I was happily oblivious, deep in the college student’s endless summer, when NASA scientist James Hansen testified to a US Congressional hearing ‘with 99 per cent confidence’ that a long-term warming trend was under way, and that he strongly suspected that the greenhouse effect was to blame. The effects would be felt within fifty years, he said, anticipating more frequent storms and floods as well as heat waves. It was time to ‘stop waffling, and say that the evidence is pretty strong that the greenhouse effect is here’, he told reporters. 

			Hansen’s whistle-blowing role is recognised today in his unofficial title as the granddaddy of greenhouse science. These days he can be found protesting mountaintop coal-mining sites in the US, getting arrested and being photographed in handcuffs. It’s an emergency, he declares. ‘It is our responsibility to make sure our representatives feel the full force of citizens who speak for what is right, not what is politically expedient’, he says of his activism.17 He is revered hero and reviled alarmist, depending on how you read the science.

			Hansen’s testimony back in 1988, coinciding with the devastating heat-wave conditions, kindled increased international interest in the issues. A push emerged to set a goal to reduce CO2 release from fossil-fuel combustion by 20 per cent by 2005.18 But it didn’t happen, not least because his testimony also spurred an emphatic chorus of denial. ‘An international meeting of scientists [in Toronto, in June 1988] warned that the world should take active steps to cut greenhouse gas emissions’, Weart explains at this point in his history. ‘The response was vehement. Corporations and individuals who opposed all government regulation began to spend many millions of dollars on lobbying, advertising, and “reports” that mimicked scientific publications, in an effort to convince people that there was no problem at all.’19

			The watershed year 1988 also saw the establishment of the Intergovernmental Panel on Climate Change (IPCC) as a mechanism for conveying rapidly emerging, complex and technical scientific information about global warming to the makers of policy in governments and the private sector. A year later the Berlin Wall had fallen, but the hardliners of the market economy had a new enemy—environmentalism, and the contagion of global warming ‘alarmism’.

			And so the scene was set for the next twenty years. Media interest would wax and wane, often according to the most mischievous and misleading of climate claims, or by equally fickle weather fluctuations. Meanwhile the trickle of published science grew, turning into a torrent, investigators gradually shifting from asking ‘is it happening?’ to ‘how/when will it hit?’ Scepticism—in the honest, scientific sense—drove the investigation. Many eminent minds set out to prosecute the case against warming, only to find their conclusions supporting the emerging scientific consensus that warming was real, deeply worrying, and human-caused.

			But there remained many questions, and these were exploited by the well-oiled machinery of denial, which cranked up alongside the scientific endeavour—a kind of trench warfare, players ferreting out weaknesses and lobbing grenades from the safety of another new realm, cyberspace. Scientists are competitive and sceptical beings by nature, the peer-review process providing mechanisms to scrutinise and expose flawed work. But this was not scepticism they were encountering; this was something else.

			The strategically peddled notion that climate science was highly uncertain, that scientists were at odds, endured in the media and policy circles, together with an implication that the powerful consensus statements of the world’s scientific academies, the IPCC and the like, were the result of some kind of collusion or bullying or self-serving manipulation. Naomi Oreskes debunked this in a 2004 Science essay, reviewing a decade of published studies to 2003, examining almost 1000 papers, and concluding ‘there is a scientific consensus on the reality of anthropogenic climate change. Climate scientists have repeatedly tried to make this clear. It is time for the rest of us to listen’.20 

			Her reflection acknowledged that ‘the scientific consensus might, of course, be wrong. If the history of science teaches anything, it is humility, and no one can be faulted for failing to act on what is not known. But our grandchildren will surely blame us if they find that we understood the reality of anthropogenic climate change and failed to do anything about it.’ 

			Fast forward to February 2007 and publication of part one of the most considered, reviewed, second-guessed but still largely unassailed scientific documents in human history—delivered in four volumes over the course of the year, and dedicated to locking down the issues of climate change in unambiguous consensus terms. After five years sifting through thousands of published studies and contributions from 2500 scientists, a panel of 600 scientists, assembled under the banner of the United Nations Intergovernmental Panel on Climate Change Fourth Assessment Report (IPCC 4AR), concluded that: ‘Warming of the climate system is unequivocal’.

			Their forecast for the future was horrifying. Droughts would be longer, flooding rains would be rarer but heavier, cyclones would carry more fury, violent storms and extreme heat would strike more frequently. Evaporation would suck up scarce inland water, sea levels would creep up, and oceans would become more acid and hostile to the formation of shells and coral reefs, imperilling marine ecosystems.

			Even after all the caveats and the back-pedalling required to gain line-by-line consensus, it read as a bleak assessment of a besieged planet. On the question of what was driving the change, the final statement—wrung out of a tortuous down-to-the-wire round of closed-door deliberations in Paris—declared it was ‘very likely’ that human activities led by burning fossil fuels account for most of the warming in the past fifty years.

			~

			Touchdown in Hobart—not the end of the world but yes, so close you might glimpse it. Its proximity to the ice may be felt in the sharp breath of the southerlies. Anticipation clicks up another notch as we taxi past the Antarctic Airbus. I recognise the chartered aircraft sitting at the far end of the tarmac in its discreet government livery, ready for take-off—before dawn, all being well. 

			Hobart is headquarters to a huge Antarctic scientific enterprise built on its proximity to the high latitudes. Glaciologists, biologists, ship hands, field officers, statisticians, mechanics, meteorologists, pilots—all manner of specialists congregate around the port where, on 7 March 1912—almost a century ago—a wild, whiskery Norwegian named Roald Amundsen slipped ashore by rowboat from his ship. He booked into Hadleys Hotel, a genteel establishment which endures today, and where his rough appearance won him only the sniffy offer of a ‘miserable little room’. He proceeded to the telegraph office to wire the news to King Haaken of Norway that on Friday 14 December 1911 he had won the race to the South Pole, stealing the prize from the doomed British expedition of Robert Falcon Scott.

			The Heroic Era of Antarctic adventuring may have long since faded into history, but in the decades since the Scientific Era continued to underwrite a busy schedule of Antarctic expeditions from Hobart to the ice every summer for more than sixty years. Today the Climate Era feeds momentum and hunger to plunder the continent’s treasure trove of secrets. The currency is knowledge now, but rumours of speculating nations positioning to claim its fabled mineral wealth abound—not without cause, as I will soon see for myself.

			Every year, Hobart waves off the AAD’s big red icebreaker Aurora Australis on its first voyage of the season. Usually by around late October the ship pushes south to Antarctica through the retreating winter pack ice with a load of expeditioners and supplies. There will be two or three more voyages until six months later, around mid-April, when she will retrieve the last of the summer station crews, and bring them home. The shipping schedule is notoriously fluid, subject to the whims of the Antarctic Factor—or ‘A Factor’—a kind of extreme manifestation of Murphy’s Law: if it can stuff up, it will. Engine problems, pack ice, health emergencies, human error, broken equipment, blizzards, singly or in diabolical communion, can be relied upon to play havoc with the best-laid plans. Field science, for all its careful precision, must be an adaptable, seat-of-the-pants exercise to survive such conditions.

			The flight program, still in its infancy, is particularly vulnerable to the devilry of the A Factor. Conditions which will allow the A319 Airbus to safely land and take off from Wilkins Aerodrome—the blue-ice runway carved into the interior about 70 kilometres from Casey station—are defined by a narrow weather window between mid-December and mid-February. Scientific teams can spend years planning expeditions, only to see them vanish in the white haze of poor weather.

			The air service—the first from Australia to Antarctica—was evolved with a vision to dramatically ramp up the Antarctic science schedule, providing a quick shuttle of planeloads of scientists and support crew to and from the ice, opening up the continent to extended research efforts. The ideal may yet be realised, but its first seasons have been bogged down by teething problems, logistical bottlenecks and brutal weather. The flights placed a crippling load on tired Antarctic infrastructure. Isolated facilities and systems struggle to cope with the sudden increases in population and the rising tempo of operations. There’s a fair bit of grumbling from the ranks about when, and whether, the promise of the air link to scientific schedules will be realised.

			Before dawn, in Hobart, I find myself derailed by the A Factor. Arriving back at the airport for a scheduled 3 a.m. Antarctic pre-departure briefing, we are advised that the weather down south has turned foul, and we’re going nowhere. We’re installed in apartments on a hill above Hobart’s pretty Sandy Bay, within the sprawling parkland of the University of Tasmania campus. Pleasant enough, but not where we wish to be. 

			One of my room mates for the duration is a Korean-born astrophysicist from NASA with a swag of Antarctic and Arctic trips under his belt. The other is a young evolutionary biologist from Darwin, heading south for the first time. I’m a bit daunted by the education and intelligence that has earned them both their tickets. And so, when they take an inordinate amount of time to figure out how to work the lock on our apartment door, I feel better.

			The man from NASA, Dr Young Gim, is a soft-spoken radar-systems engineer based in the agency’s Jet Propulsion Laboratory. We enjoy what will be the first of many long conversations propped up on bar stools at a pizza joint in the hearty maritime precinct of Salamanca Place. It’s a mild summer’s night. The broad footpath is crowded with the keeling overflow of office Christmas parties. We are both part and apart from this company—aliens desperate to be beamed into a different dimension. At one point we dodge a pack of Hash House Harriers, who weave through the smokers and drinkers crowding the footpath, a flash of fleet feet, tinsel and Santa hats.

			Young explains that he is on his way to Casey to join an international team of glaciologists who are spending the summer exploring Antarctica’s deep interior aboard a modified World War II–vintage DC-3. It’s the second season of a three-year effort—a collaboration of Australian, US, British and French glaciologists—flying under the banner of Operation ICECAP, or to use the longhand, ‘Investigating the Cryospheric Evolution of the Central Antarctic Plate’. 

			The aircraft provides a platform for a high-flying laboratory of radar instruments which can see deep within and under thousands of metres of ancient ice, providing new insight into the mysterious dynamics of the East Antarctic ice sheet. The information is critical to figuring out how the largest body of fresh water on earth might behave in a warming world. This looms as arguably the biggest climate conundrum of the moment and has been one of the most fraught issues on the international scientific agenda, almost stymieing sign-off on the landmark fourth report of the IPCC back in 2007 and dividing experts ever since.

			The apparent stability of the East Antarctic ice in modern history is either confounding or reassuring, depending on your attitude to the science. Sceptics and deniers have frequently pointed to it as evidence that bad things are not happening, but the first readings to emerge from ICECAP’s scrutiny, and from improved satellite systems, are fast eroding that comfort. The project’s mission is to get to the bedrock of the issue, metaphorically and practically. Working out of the American base of McMurdo, the French station of Dumont d’Urville, and Australia’s Casey, ICECAP is one of the most significant projects of the season.

			While the preoccupation of the other ICECAP scientists is the future of this planet, and Young’s work will contribute to that, over dinner it emerges he has an ulterior motive for visiting Antarctica. He is using it as a dress rehearsal for a space mission to Europa, an icy moon of Jupiter. A whole new world. ‘Great’, I reflect glumly, ‘plan B’.

			Young is hauling down south an instrument the size of a suitcase which contains ice-penetrating radar which can see deep into the white. He hopes to send a refined version of this device—squashed to a fraction of the size—into space. His objective is not climate data but insight into the greatest of galactic mysteries: are we alone?

			The allure of Europa has been strengthening ever since its surface was glimpsed by the Galileo space probe. Scientists began to suspect that beneath its thick ice crust there may be an ocean—just as great bodies of water lie deep beneath the Antarctic ice. Young’s radar will reveal where the ice is thinnest, so that ultimately a probe might collect water. ‘And where there is water, you expect some sort of life form—primitive life’, he explains.

			Primitive life is the specialty of the third diner at the table, Mark Schultz, the young biologist. He studies tiny, almost invisible invertebrates. He’s not long finished his PhD, and is now on his way to assist in a field project probing the microscopic populations of wildlife living in the ‘Antarctic rainforest’—the mosses and lichens which cling to exposed areas of rock, falling into hibernation if the ice sheet covers them, reviving when they feel the sun again. 

			As Young Gim warms to speculation on the possibility of finding life under the ice of Europa—‘We know from Antarctica, in water temperatures like minus 4 degrees Celsius, even in the deep sea and with no light, you still have life’—Schultz reveals that he had spent his day visiting the laboratory of a colleague at the university. His friend had pulled out of the freezer some Antarctic samples. They had been held there for five years. ‘And he put the sample in a petri dish and it just starts buzzing and moving about’, Schultz enthuses. His studies have not dulled his wonder.

			I’m reassured by the stories of such resilience in nature. This is a theme which permeates much of the scientific debate on climate—have the doomsayers underestimated the capacity of nature to adapt and bounce back? It’s a comforting notion in the sense of highly adaptive broader biology, but I am not sure how well it applies to humans. 

			Back at our apartment that evening, playing the Werner Herzog documentary Encounters at the End of the World for my two new friends, I am struck by the sequence when the director turns the camera on an American biologist—a rather haunted-looking individual with a penchant for vintage science-fiction movies—who talks graphically about the brutality and awfulness of the invisible world of microbes, a place where tiny creatures tear one another apart. Our most distant biological ancestors had fled such horror all those eons ago, he reflects.

			Really? The sight and sounds of the hospitalised victims of terrible human violence in Afghanistan and the wild high country of Papua New Guinea are still fresh, grotesque and vivid when I shut my eyes. The casualties of corruption in the Congo and invisibility in Mozambique or Mutitjulu, in Central Australia. And I ache for the purity of Antarctica, terra incognita. Unknown, untouched, unspoilt.

			I go to bed thinking that evolution hasn’t guaranteed escape from the most basic of our hard-wired urges. Meanwhile, our primitive reflexes struggle to recognise a threat which sneaks up on us slowly, which doesn’t snarl and bare its teeth, and so we miss the cue to act to save ourselves and our children.

			One of the questions I have for scientists is how they endure their knowledge, if it anticipates terrible danger. If their grasp of science brings an amorphous future into sharp, cataclysmic focus, then how do they pursue ordinary lives, imagine a future, grow families? It is a question often asked of journalists who witness human suffering or atrocity. I was asked it by biologist Schultz. I confessed I didn’t know. I told him I was hoping the scientists might help answer that one for me. 

			Plainly there is some mechanism which allows us to switch off what is too awful to bear. We cordon off our personal, intellectual and intimate lives from harsh reality; we summon up hope to obscure scenes too horrible to contemplate. Hope is our shield.

			Our capacity for hope has clearly served us well through human evolution, providing the momentum, vision and resilience to overcome obstacles with sheer obstinate intent. But Clive Hamilton argues that hope in terms of the consequences of climate catastrophe is a dangerous delusion, one of the human distractions which hogtied useful response in the lost window when it might have done some good. What we require, he argues, is not hope, but the courage to embrace hopelessness, and to be galvanised by that. 

			A few years earlier, I had a long conversation about these issues with Graeme Pearman, arguably Australia’s foremost climate authority. Formerly CSIRO’s chief of atmospheric research, and the author of more than 150 scientific papers, he has devoted years to broadening his knowledge beyond his core expertise to earn international recognition for his capacity to speak across the scientific disciplines on climate. He had come to understand the planet probably as well as any one person ever might. But the people on it—the species he had watched become increasingly endangered—remained a riddle to him.

			As a scientist, he said, he once believed that his role would be to assemble the evidence, be as impartial and clear as possible, present it, and step back. Humanity would recognise what was at stake and act appropriately. It struck me that good science had much in common with the best journalism. Pearman devoted more than twenty-five years of his professional life, and much of his private energies, to precisely this task.

			But this thesis turned out to be horribly flawed. What it failed to take into account was human vagary, human psychology. He waited, he told me, with increasing distress and despair for humanity to act, feeling himself gradually consumed by bleakness and depression. He had, he realised, been ‘suffering under the delusion that as knowledge of the physical world improves, rationally based information would lead to rational responses to such threats as climate change’.

			But what a surprise: human rationality turns out to be highly individual, a unique expression of life and circumstances, an understanding which came as something of a shock to a physical scientist. The clever modellers on whom we rely to divine our futures are sometimes gobsmackingly gauche in their appreciation of how people work and how the world turns. 

			So with the assistance of some new colleagues expert in human behaviour, Pearman delved into dark, new scientific territory, the human psyche. He learned that confronted with a truth too awful to contemplate, many people seek diversion, distraction, denial. There are so many coping mechanisms—the anxious might deny; the sad might avoid; the hopeless become resigned; the frustrated, cynical; the depressed, sceptical; the angry, just fed up. Pearman, ever the scientist, rescued himself from despair through immersion in this new field—turning his energies into the study of human responses to climate change, eventually publishing papers on the issue urging social, behavioural and organisational scientists to enter the fray, arguing they had an essential role in shaping the attitudinal changes required to respond to the warming being forecast by physical scientists.21

			I climb into bed. Where am I in the continuum of response? Anxious, tick; frustrated, confused—tick, tick. These emotions for me are the impetus for wanting to look, to know, to understand the gathering storm. Without hope? Not quite, not yet. Like Ed Wilson, I’m reckoning we’re smart enough to find a way out of this mess. But perhaps that is my happy delusion. Like any girl raised on storybooks, I want to believe that noble hearts defeat vile interests. If Copenhagen could not be the land of happily ever after, maybe Antarctica would? After all, as Roald Amundsen observed of his visit, ‘the land looks like a fairytale’.

			Three days are lost in Hobart, pondering too much in the vortex of transition. Finally it’s the last throw of the dice. The alarm is set for 2 a.m., when we will head for the airport and try one last time for Antarctica. There was never going to be much rest anyway.
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