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				Praise for The Lost Continent

				“David Baker’s The Lost Continent is at times desperate, at times hopeful, and always engaging, intelligent, and artful. Reading this book about the underwater world of coral and reefs is like attending a series of lectures by your favorite professor, the one who is concerned yet curious; amusing and informed; and whose narratives span the evocative past, the ever-changing present, and the slippery, tenuous future of the topic at hand.”

				Patricia Ann McNair

				author of Responsible Adults and And These Are the Good Times

				“David Baker brings a filmmaker’s eye to this globe-trotting survey of Earth’s coral habitats, and his skills yield a series of remarkably vivid close-ups of these evasive, crucial landscapes. The resulting book is an engaging, comprehensive presentation of one of our planet’s most fascinating ecosystems.”

				Elena Passarello

				author of Animals Strike Curious Poses

				“The Lost Continent is encouraging in the deepest, strictest sense of the word: it’ll stir up courage in the heavy hearts of those familiar with our ecological emergency.”

				Tim Jensen

				author of Ecologies of Guilt in Environmental Rhetorics and Director of Writing at Oregon State University
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				Even struggling corals provide structure and habitat for these clownfish and anemone.
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				Healthy corals growing in a variety of shapes provide ample habitat for fish and other reef life.

			
		
	
		
			Introduction: The Tide

			THE TIDAL SWING between elation and desperation that comes from documenting the struggle of the world’s coral reef ecosystems—a flood of grim statistics followed by brief surges of beauty and hope—can take a toll on a person. In the past eight years I’ve heard more people utter the unlikely phrase “I cried into my dive mask” than I care to recount. But those words best describe the experience of people who study and work on the problems facing reef-building corals and the vast and magnificent habitats they construct in the clearwater deserts of our tropical seas.

			It hasn’t helped that I set up a feed delivering news to my in-box every morning, harvesting stories with the keywords “coral reef decline.” The dire headline “Climate change could kill all of Earth’s coral reefs by 2100” is followed by the more promising “How seaweed-munching crabs could help save coral reefs.” The idea of silver bullets and unlikely saviors in the face of enormous odds is tantalizing. It is the plot of ancient legends, blockbuster movies, and entire religions. It is an understandable temptation to imagine that salvation lies outside of ourselves. But in the case of saving coral reefs, it most certainly does not.

			If you dig past the headlines into the social media fray or research listservs, you’re likely to find inspiring tales and cranky critiques. A new discovery offers promise; it’s not enough. One patch of reef shows surprising resilience; a drop in the bucket. A team of volunteers restores a swath of coral the size of a football field. Someone chimes in to remind us that the Great Barrier Reef (GBR), which has experienced mass die-offs due to unprecedented coral bleaching from global warming, is the size of seventy million football fields.

			If you follow the plight of the world’s corals, hope and despair engage in a sort of tug-of-war for the soul. Every time you submerge on a reef, beautiful or scruffy, you ask yourself what it looked like a generation ago, or even five years ago. The baseline is shifting below our feet, reefs are declining, and even when you come across rare beauty—that healthy stretch of reef completely encrusted with vibrant stony corals—you can’t help but wonder if it is the last of its kind.

			If we lose coral reef ecosystems, the rest of the biosphere will follow, and our planet will descend into a mass extinction far more rapidly than any of the five such events that preceded it in the long history of life on our planet. Reefs are among the first ecosystems to vanish wholesale during mass extinctions and the last to return after gaps lasting millions of years. It is more than likely that the next extinction will also include our own species. A vision of the boneyard that is a bleached coral reef is a glimpse into our own future.

			But something else is also true. In the people who are working on the problems of coral reef decline, the depth of determination to make a difference is profound. Passion to save reefs burns even in those who have long ago read the writing on the wall and who believe with all their intellect that these ecosystems are already lost. Their hearts betray them as they show up day after day to devote all their energy to that lost cause of saving what remains. In such people—the cynics and optimists alike—the human spirit soars.
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					Researcher Ryan McMinds inspects the shallow lagoon surrounding the island of Mo’orea in French Polynesia.

				
			
			Once we become aware of the scale of the problem, we can change. I’ve seen it time and again, even in the most callused hearts. From small, individual choices to changing one’s whole life, abandoning a career or launching an entire movement that inspires ranks of big-hearted believers: humans will change. The only question is if it can happen fast enough. Time, our ever-patient mistress, will ultimately answer that question for us.

			For now, I know that a person can make the journey from indifference to commitment. A person can learn to care. I know this because it happened to me. A chance assignment and a glimpse of a coral reef out an airplane window changed the trajectory of my life. This book charts the journey of my discovery of what corals are and what problems they face at this flickering instant in geological time when we can expect to lose most of them. But this book is about more than reefs. It is also an introduction to many of the amazing people and astonishing places that exist where corals do at this instant in history, persisting in a sort of desperate symbiosis on the edge of oblivion. This is a story of disease, Hail Marys, hidden wonders, wanton destruction, surprising adaptations, and ancient tales that takes us to some of the most spectacular corners of our planet. It’s the story of eons of evolutionary wonder and excruciatingly slow geological upheaval that is suddenly slamming up against industrial Armageddon. Our species has our collective fìnger on a biological kill switch, and we have only a fraction of a second to make a decision.

			It’s enough to overload your senses and break your spirit. And as tempting as it is to turn away, to lose oneself in other work, other problems, I’ve continued to stare—even now and from thousands of miles away—at that marvelous and troubled world of disappearing tropical reefs.
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					These Pocillopora meandrina in Maui are hardy corals that inhabit shallow, wave-hammered stretches of reef.

				
			
			The tide will continue to surge between hope and desperation. It is unlikely that seaweed-eating crabs will scuttle to our rescue. The savior is not outside but within. And there’s a struggle ongoing, one that is seeded in the human heart and that can change the course of the future of our planet. In times of great distress, the human spirit soars. The tireless, flawed, curious, optimistic, and alternately despairing and hoping humans involved in this struggle—along with the myriad species they are trying to save—will always be, even if only in memory, wonders to behold.
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				Part I

				   

				Discovering Corals

				
					   

					“Hanau ka ‘Uku-ko’ako’a, hanau kana, he ‘Ako’ako’a, puka.”

					“Born was the coral polyp, born was the coral, which came forth.”

					The Kumulipo, Hawaiian creation chant

					   

					“We feel surprise when travelers tell us of the vast dimensions of the Pyramids and other great ruins, but how utterly insignificant are the greatest of these, when compared to these mountains of stone accumulated by the agency of various minute and tender animals!”

					Charles Darwin, Voyage of the Beagle
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				Researchers Ryan McMinds and Katia Nicolet enter the waters off Lizard Island to sample corals.
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			An Island at the Edge of the World

			Lizard Island, Australia
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			TWENTY MINUTES INTO THE FLIGHT the plane banked hard, and as my stomach dropped, I glanced out the window and saw a bejeweled splotch against the blue of the sea. It was a patch of brownish-green with a gold heart and concentric bands of turquoise and cerulean. No sooner had this formation slipped from view than another tracked across the plane’s window. I pressed my camera to the porthole and did my best to capture it. These irregular shapes pulsed with auras of foaming waves. Even from thousands of feet in the air they seemed alive, like brilliant amoebas thrumming under a microscope.

			As the plane leveled again and the paisley pattern stretched toward the horizon, it hit me. I was flying over the largest construction project on the planet: the Great Barrier Reef. My heart fluttered. If you’re a filmmaker, a storyteller, or any sort of eager traveler, you will recognize that greedy rush of the new. For better or worse, ours is a pioneering species, ever striving to spread ourselves to the ends of the earth—a trait we share with weeds.

			I was flying to Lizard Island, an isolated outpost on the northern reaches of the reef, home to only a small research station, a hurricane-ravaged resort, and a bunch of lizards the size of house cats. I planned to film interviews for a video series I was producing for the National Science Foundation and Oregon State University on coral reef research. I hadn’t expected to be so smitten by corals—especially not before the plane had even touched down and before I’d had the chance to pull on a mask and snorkel. I also didn’t expect, during the course of this short tour, to meet all of the archetypes in the operatic struggle to save coral reefs.

			If these ecosystems are operas, then the Great Barrier Reef is Wagnerian. Although built by tiny, simple life forms, the reef is so big you can see it from space. Tiny animals measured in millimeters are the architects of a submerged continent. It is by far the largest structure made by living things. China’s Great Wall, the Pyramids of Giza, the US interstate highway system…these are all impressive feats of engineering, but they don’t hold a candle to what these industrious marine polyps have created on the northeastern edge of Terra Australis.

			Corals are also ancient. The oldest fossils date back 500 million years. Stony, reef-building corals like those we know today, called scleractinians, first appeared in the fossil record 240 million years ago but were likely around much longer. That means they’ve been around at least 800 times longer than our own species has existed and twice as long as the very first flowering plants.

			Coral reefs are also infinitely mysterious. Researchers estimate that less than 10 percent of the life on coral reefs has been accurately described by science. New discoveries about what makes them tick are published daily.

			And reefs are essential to ocean life—and even our own. They feed us, enchant us, prop up our economies, and protect us. This all hit me as I gazed out at the patches of reef scattered toward the horizon like jigsawed pieces of a cosmic puzzle.

			But then a feeling of dread crept over me.

			A statistic I had read stood in sharp relief: 40 percent of the world’s reefs have been destroyed in the past half-century, mostly due to human activity. The Intergovernmental Panel on Climate Change has projected that if global warming races past the 1.5°C agreed to in the Paris Agreement, reef destruction could reach 99 percent.

			I flirted with denial. Surely this was some miscalculation? The devastation scientists have been predicting for decades must be exaggerated.

			My evidence for such denial?

			The myriad reefs below us. Protected by the Great Barrier Reef Marine Park, a feat of human stewardship that covers an area larger than California, this wonder was in good hands, wasn’t it? I saw proof out my plane window. To understand the situation, I needed guides. Below I caught sight of a cluster of rooftops perched on the edge of an island where it met the sea. That’s where I would find them.
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			The plane’s tires squawked as we hit the sun-cooked tarmac. I emerged blinking, the heat rising off the black surface, still reeling from the mix of wonder and dread I’d felt on the plane.

			Despite its isolation, the island has a long human history. It was sacred to the Dingaal people, the traditional custodians who had voyaged there for millennia in canoes for religious rites or to catch fish, hunt dugongs, or gather shellfish. Captain James Cook stopped while charting the great southern continent. He’d become lost in the labyrinth of the reef and climbed to the island’s highest point to search for a way out. That peak is called Cook’s Look.

			The island still provides an important perspective. Surrounded by endless reaches of reefs far from population centers and human pressures, it offers a baseline view of coral reef ecosystems. And just as it once attracted Dingaal people seeking enlightenment, it brings scientists by the thousands, empirical pilgrims striving to unlock the celestial forces that hold our world in balance.

			As the airstrip’s lone attendant helped us unload our cargo of camera and scientific gear, Anne Hoggett arrived in a truck to lend a hand. Here was the first of the archetypes I’d meet: the station manager. Anne had been codirector of Lizard Island Research Station, along with her husband, Lyle Vail, since 1990. She exuded a sort of windblown self-sufficiency, useful on this rugged rock in the middle of the heart of nowhere. It was clear that she felt at home, so why shouldn’t I?

			After a short drive along a sand track, sloshing around meter-long lizards that waggled into the brush, we creaked to a halt in front of the barracks that I was to call home. The building stood on stilts with a half-dozen unadorned, whitewashed rooms that opened on a wraparound veranda connecting the commercial kitchen and a shared shower that came complete with a dinner-plate-sized huntsman spider for a drain cover. It was spartan but comfortable.

			I stowed my gear and explored the research station, a sprawling laboratory complex with covered breezeways and concrete paths connecting outbuildings to a central hub, along with collections of aquariums that were netted to discourage birds from snacking on the experiments. PVC pipes and tubes sprouted everywhere, circulating water from the sea, which lay just beyond the sandy edges of the station. Massive palms rustled in the breeze in a slow-motion dance.

			Like a visiting scientist, I was shown my very own “bench space,” a corner of a one-room laboratory building with a stool, a table, and plenty of outlets where I could stow and charge my camera gear and laptop. The door to the lab was never locked or even closed; there was no one on the island to take it, and why shut out the comforting ocean breeze?

			Despite the informal setting, where bathing suits were the most common attire, flip-flops were optional, and formal dress meant a tropical print shirt with at least half of the buttons fastened, these researchers and their students worked long days and nights gathering and processing the data that fuels the impressive research the station produces. Experiments were underway on everything from the abundance of sharks to the energy content of coral eggs and the effects of climate change on foraminifera, tiny creatures whose shells make up much of the world’s seafloor sediment and sand. That year, 144 scientists from around the world would come to Lizard Island Research Station to conduct research. A hundred scientific papers would be published on research that covered everything from the latest genomic analysis to cobbled-together experiments like something out of a Terry Gilliam film.

			The complex bustled with activity by sunburned people peering through microscopes, taking water measurements from aquariums, or tapping data into spreadsheets. As the light waned, I followed a pair of PVC pipes from the station across the nearby beach to the edge of the sea, where they drew water to feed the aquariums. I stood at the edge with waves licking my feet. The late afternoon sun slipped to the horizon and I saw patches of reef just below the surface. A tidy collection of yellow boats bobbed in the waves. The dread I’d felt earlier as I mulled dire statistics abated. Here, in this remote and peaceful spot, there was a hive of people abuzz in their searches for solutions. And the next morning I would meet a pair of them.
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			We assembled at the dive shed at the edge of the beach. Ryan McMinds was an affable, rusty-haired PhD student from Oregon. Katia Nicolet was a Swiss PhD student studying at James Cook University in Townsville, Australia. They were working on different projects and studying at different universities in different countries, but they’d come here to conduct experiments on corals, pairing up to help each other out. One never dives alone on the reef or anywhere—standard safety protocol.

			I shot photos and video while they gathered gear, hauling tubs with wet suits, coolers, and heavy tanks out to one of the yellow launches. It was a lot of hard work so early in the morning. Ryan’s day had started even earlier, preparing syringes and labeling sterile collection bags in the lab. He was gathering coral samples for something called the Global Coral Microbiome Project.

			I was meeting another pair of archetypes in the coral saga: the graduate students. They represent how a lot of research actually happens in the field. The Global Coral Microbiome Project (GCMP) began, as most such projects do, when top scientists, mostly associated with universities, write a grant proposal to a funding agency like the National Science Foundation (NSF). The NSF funds a quarter of all academic research in the US to the tune of $8.5 billion in 2021. The top researchers, known as “principal investigators” or “PIs,” pose the question, write an exhaustive proposal and pitch it to the NSF. Only a quarter of the proposals are funded.

			While $8.5 billion sounds like a lot, when it’s spread across 12,000 proposals and more than 300,000 researchers and students at 2,000 institutions, the funding gets thin fast. Grant-funded science operates much like a business with very small margins. And like many businesses, cheap and skilled labor is key. While PIs scramble for funding and manage labs running multiple projects, often while teaching classes too, bright graduate students like Ryan and Katia head into the field, working for tuition, room and board, and—if they’re lucky—a small stipend. They’re the inexpensive shock troops of the research enterprise. Also, they’re young and can lift heavy things into boats.

			Ryan shoved us off and climbed aboard while Katia ripped the motor cord and grabbed the tiller to thread us through the maze of the lagoon, reading the checkerboard map below the water. With her face in the wind, eyes scanning the water, she made sudden swerves and looped through the labyrinth with the skill of a seasoned mariner.
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					Lizard Island Research Station inhabits a pristine beachfront on a remote island in the northern Great Barrier Reef.
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					Researcher Ryan McMinds samples coral mucus with a syringe, delicate work in the surging shallows.

				
			
			The aim of the Global Coral Microbiome Project was ambitious: to map the microbial communities associated with corals to a level of detail—and in a breadth of geography and coral species—that had never been accomplished before. Like us, corals also have relationships with a host of microbial communities that live in their tissues, in the waters around them, and even inside their skeletons. “We have entire ecosystems of bacteria in our guts, on our skin, in our eyes—everywhere over our bodies,” Ryan told me. “These bacteria aren’t all bad. And they’re doing good things for us.”

			As in humans, when these good microbial relationships turn sour, corals will get stressed, become diseased, and often die. By understanding the microbial underpinnings of the pressures facing corals, the researchers hope to find ways to better manage and protect them.

			The first step in figuring all of this out is collecting samples for laboratory study, and Katia eased up on the throttle as we approached our first location. Ryan tossed the anchor in a patch of sand and then the researchers began to wriggle into wet suits. The wind kicked up a chop, and brooding clouds massed. We put up a red-and-white-striped diving pennant, and it snapped in the breeze.

			Katia and Ryan began a Kafkaesque transformation. A science diver out of water is an ungainly creature in fins, mask, tanks and a vest bristling with hoses and buckles, reels of measuring tape, clipboards, cameras, lights, and mesh bags of sampling supplies. In the end, a loaded-up science diver looks like a cross between a penguin and a festooned Christmas tree. Accomplishing this transformation in a bobbing boat on a windy channel is no small feat. Once their preparation was finished, they sat on opposite gunwales with their backs to the sea, pressing their masks to their faces. I readied my camera to capture that moment of free fall—the instant when they abandon the terrestrial world for the marine.

			“For science!” Ryan said, jabbing his finger in the air, and then they rolled backward into the froth. They disappeared, resurfaced, and then bobbed in the churn, adjusting their kits. Then they exchanged thumbs-down signals, slipping below the waves in a flurry of bubbles.

			Katia would later describe that moment of transformation for me using a comparison I would come to hear often. “When you get into the water it’s a completely different world. It’s almost like a different planet.”

			I was not yet a diver, but I still wanted to experience this alien landscape. So I grabbed my underwater camera and pulled on a mask and a pair of fins. I splashed into the water and bobbed on the surface, chained to the world of air and sky by a snorkel clenched in my teeth. I peered down into the coral-walled canyon below me where Katia and Ryan were already at work measuring water visibility and taking temperature readings, writing results onto clipboards. I saw immediately how these awkward creatures of the surface world were now transformed into graceful beings, slipping like shadows through the water with the elegance of manatees. I envied their serene mobility, their gentle drifting and puffed clouds of bubbles.

			I tracked them from above as they finned toward a tall gray shelf of corals. As we approached the wall, the corals transformed. Water absorbs light and color, so it’s only when you draw close that you begin to see their detail and multihued brilliance, not to mention the clouds of fish and creatures that swarm like a living halo around them.

			We approached the escarpment and the scientists drifted onto the top of the mesa bristling with colonies of coral that reached within a meter of the surface. There were massing corals—boulders shaped and grooved like huge brains the size of Volkswagens. There were endless thickets of antlered corals reaching toward the surface with living fingers. There were fanning plates of corals, columns and pipes, thickets, domes, and spirals. There were pinks and blues and oranges and reds and browns and golds. There were huge, blue-lipped clams the size of sofas encrusted onto the reef structure like fat jewels.

			And everywhere: swarms of fish of all shapes and colors.

			Then there were smaller critters: crabs, snails, feather-duster worms, flatworms, sea slugs, urchins, and anemones waving in the surge like prairie grass. Sharks drifted at the edges of my vision. Three turtles glided past like hang-gliding manhole covers.

			I had snorkeled in the past and spotted a few straggler corals on degraded tourist reefs in Florida and Mexico, but I’d never experienced anything like this. I was suddenly immersed in the shimmering landscape I’d spotted from the plane the day before, and it was vast, electric with life, and—it seemed to me—emphatically healthy.

			I bobbed above them snapping photos while Ryan scouted an area, circling like a shark. Once he found a colony to his liking, he positioned himself in the wave surge so that he could work without bumping other corals. He fished out a clear plastic collection bag and a packet with a clean syringe from his kit. Katia, hovering just over his shoulder, snapped a reference photo. Ryan pulled on surgical gloves and unwrapped a syringe. The pair clustered around the colony like medical staff in an operating room. Ryan scraped the side of the coral, distressing the individual polyps so that they produced a mucus, and then he sucked this coral snot into the syringe, the goo rich with tiny microbes.

			Ryan pulled out a hammer and small chisel. He chipped off a piece of the coral, the hammer blows echoing unnaturally through the water. I found this distressing, but Ryan would later assure me that a healthy colony would regrow the missing fragment in no time. He dropped the chunk into the marked bag. Then they moved on to the next colony.

			After the first dive, we crawled back into the boat. Ryan and Katia dragged in their gear and tanks, stowed the samples in a cooler and then we were off to the next location to repeat the process.

			It was past midday when we returned to the station where the unloading process mirrored the early morning work. Ryan blasted the coral samples with air from a compressor to separate the animal tissue from their skeletons. Then it was off to the lab, where the mucus samples, the coral tissue, and ground-up bits of skeleton would be separated and stored in tubes of buffer solution so that the microbes in each could be studied separately.

			Around sunset, scientists emerged from their labs and aquarium rows, the straggling boats arriving to unload. Some brought microwaved dinners out to a picnic table and others carried meat for the grill. There were researchers from Switzerland, Germany, France, and Brazil. A few nursed bottles of beer, alcohol a precious and expensive commodity that arrived only by bimonthly barge. They chatted and exchanged ideas, some of which might make their way into new proposals.

			At dinner, Katia explained her project. She was monitoring impacts of disease on corals. She had five different plots of ten meters square that she’d been watching, recording the progress of different diseases, trying to learn what helped them spread.

			There were cheers, whistles, and a few clinked bottles as the last lip of sun slipped below the horizon and the researchers dispersed back to their tasks. Their day wasn’t over. The time difference between here and his home base in Oregon meant that Ryan had email to attend to and data to log into spreadsheets. I needed to back up my footage and photos and charge batteries.

			Later, I shuffled back out onto the dark beach. I set up a camera to take time-lapse photos, one image every sixty seconds. I’d let it run all night long. In the morning, I’d retrieve it and stitch together the photos to make a video of a field of stars and the Southern Cross whirling overhead while moonlight flickered on the water.

			I turned back and walked toward the station, noticing a different constellation. Light flickered in the lab windows where scientists were still at work. I thought of the opulence of the coral I’d just seen magnified by the endless ribbons of reef I spied from the plane, and then the young doctoral students I’d met who were so smart and committed. Everyone here was pouring every ounce of available intellect and imagination into making a difference in the future for coral reefs. There were research stations just like this one all over the world, pinpricks of hope in the dark, uncertain veil of the future.

			

			
				
				[image: dingbat]

			On the morning of April 5, 2014, a few months before my visit, Anne Hoggett had received a call from the Bureau of Meteorology office in Brisbane. She was ordered to evacuate Lizard Island Research Station. A low-pressure system had developed over the Solomon Islands a thousand miles to the east and then exploded in intensity as it moved west. It was now registering as a category-5 cyclone. And it was heading right for the island.

			Anne and her husband had weathered a number of storms in the three decades they’d lived and worked here, and they’d always stuck to their post. But this storm was different.

			Anne wasn’t rattled. Thirty years living on a remote outpost had left her sanguine in the face of raw nature. It took them two days to evacuate the researchers and close up the station. Anne and Lyle were the last to leave. They spent a full day bolting doors, beaching and tying down boats, locking shutters, and securing the aquariums. Some experiments were abandoned, their survival at the mercy of the storm. Others had to be scrapped entirely: hours, weeks, months of painstaking fieldwork was lost. Anne and Lyle released some captive fish back into the wild.

			The eye of the storm passed within three miles of the island and the wind speed reached 140 miles per hour. The codirectors waited out the worst of it in the city of Cairns on the mainland. “It took them three days with chain saws to clear the track to the airstrip. And we were closed for two months,” Anne said.

			The station buildings suffered minimal damage. Nobody was hurt. Their hurricane plan had worked. But while the laboratories survived intact, it wasn’t until Anne put on dive gear that she saw the full extent of the wreckage caused by Cyclone Ita. Some of the reefs had been completely stripped of corals. Massive corals as big as a living room had been tipped over on their sides. I asked Anne if she attributed the damage from Ita to climate change.

			“The IPPC [Intergovernmental Panel on Climate Change] report certainly suggests that there will be changes in the pattern of big storms, to become, perhaps, not more frequent but more intense. And I guess that’s what we saw this time,” she said. But then she paused and laughed. She’s a scientist, after all, and was reluctant to jump to conclusions without proper data. “But we’re talking about a sample size of one, so that’s not very good.”

			Cyclones and hurricanes are ancient enemies of coral reefs, capable of turning them to rubble and scouring them of their live coral. But corals have evolved to deal with these disruptions. Coral reefs grow slowly and steadily, locked in a constant struggle with the forces of erosion, fighting to keep their polyps in the shallow, sunlit waters just below the surface where they thrive. This continuous building counteracts a host of natural pressures, from slowly subsiding continents and rising sea levels to battering waves and smothering flows of sediment swept out from mainland during floods. A healthy reef can rebuild after damage from cyclones like Ita.

			But if storms become more intense, and reefs are weakened from other pressures, they might not bounce back. Opportunistic, fast-growing algae can muscle out the corals, forever shifting a reef of stony corals into a slime-covered mess.
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					A reef wall with a variety of species and growth forms near Orpheus Island, Australia.

				
			
			Until recent decades, the Great Barrier Reef and other coral ecosystems around the world have been able to hold their own in this constant erosive struggle. Waves and sediment, even rampant outbreaks of harmful coral-eating starfish have decimated stretches of the GBR, and it’s recovered. Reef-building corals, the kind scientists call scleractinian, have evolved brilliantly to meet these natural pressures, and a tropical cyclone like Ita should only be a minor setback for the Great Barrier Reef writ large.

			While supercharged climate storms are an increasing threat to that balance, there are other human activities that have been joining the natural forces of erosion to stack the deck against reefs. Overfishing, sediment runoff, pollution, intensified diseases, unscrupulous tourism, dynamiting, harvesting corals for souvenirs or construction — the list of insults is long and the Great Barrier Reef has experienced most of them. All of these pressures, working in concert against reefs around the world, had led to mass destruction that fueled the 40 percent loss figure that had haunted me.

			But I had also seen so much bounty here: the maze of reefs through which Katia steered us, the endless sunken escarpments and canyons I’d snorkeled. To me, the reefs around Lizard Island looked healthy. But Anne told me that coral cover was down by about 50 percent from twenty-five years ago.

			I had just discovered coral reefs. But I would never see what Anne and Lyle had seen.

			I boarded the plane back to Cairns a few days later, leaving Lizard Island Research Station with a stew of contrasting emotions. I felt the thrill of finding a new frontier, but at the same time I was burdened with the knowledge that this frontier was fading. I admired the hopeful idealism of the young scientists. I was heartened by Anne’s steady stewardship. But I also knew that Lizard Island Research Station was only one location, a single scene in the epic saga of corals and humans. To really understand what was happening on the Great Barrier Reef, and around the world, I would have to meet the full cast of characters.
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			My head in the clouds and with thought swirling amid questions of the salvation, science, and business of corals, I made a left out of the one-way street onto a busy avenue in the tourist town of Cairns.

			I carefully drove to the harbor, parking near a pier bustling with tourists streaming toward a flotilla of sailboats, catamarans, and glass-bottomed boats. There are few nice beaches in Cairns, which sits at a muddy estuary. What draws visitors is the sunken landscape that lies offshore. The flocks of tourists that strolled the boardwalk hailed from around the world. And they were all here to see corals.

			I met Col McKenzie at a cafe overlooking the docks. We shook hands. He didn’t waste a smile. He has the plainspoken demeanor and righteous, no-bullshit delivery of a union organizer. If I were to have an agitator fighting on my behalf, I’d want it to be someone like McKenzie.

			He was the executive director of the Association of Marine Park Tourism Operators, and there was plenty of economic muscle in his corner. “Our association carries about 90 percent of the tourists to the Great Barrier Reef,” he told me. He said that tourism employed 63,000 people and funded a $5.8 billion economy, serving as the largest employer in the region. His job was to protect the interests of this industry, which meant protecting corals.

			Col wasn’t always a marine steward. He told me how, as a younger man, he’d often go spearfishing, and he’d easily skewer a half-dozen large coral trout within a hundred meters of the boat. But then a day came when he was spending hours in the water without seeing a single fish.

			“While I’m ashamed to say I was part of the problem, I’m now going to be part of the solution,” he said.

			We watched tourists march past. All of those visitors were bound to have an impact on the corals. I asked if tourism compounded the problem. “The Australian government has an obligation to showcase a part of the world heritage area,” he said, brushing off the notion that tourism might cause harm. “We showcase the reef, and people come away from it saying, ‘Wow, this is worth saving.’ ”

			He also pointed out the acts of stewardship that tourism operators performed. Each operator had a mooring they were required to use, so they managed those sites carefully. They remove damaging crown of thorns starfish. McKenzie said that these managed areas protected the coral diversity and helped to reseed surrounding areas after devastating events like Cyclone Ita.

			But pressures on the reef were mounting. A massive mining conglomerate had been granted permits to dump 100 million tons of dredge spoil in the lagoon. While McKenzie’s organization had earned recent wins in reducing agricultural and grazing runoff from rivers, and the government had spent hundreds of millions of dollars in protecting riparian areas and installing filters to keep sediment off the reef, this mining operation would undo all of that work in less than a year. Not to mention the problem of climate change.

			I left the port with the same mixed feelings as when I departed Lizard Island. I was heartened that the goals of this powerful industry aligned with those of the scientists I’d met. Col valued research, but his overall outlook seemed bleak. I knew I needed more perspective, and nearby there were people who knew and understood the Great Barrier Reef better than anyone.
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			Though the Yarrabah Aboriginal Shire lies only fifteen miles as the crow flies from the bustle and mud of Cairns, it took some effort to get there. I followed the highway out of town and then cut onto a side road through stretches of flat, sweltering cane fields until the track began to weave through the Murray Prior Range, rugged coastal hills that surround the small community like a rampart. As my diminutive rental car whined and buzzed up the steep, potholed grade, I pulled to the shoulder near a ridgetop break in the trees and looked down on a village of colorful houses that edged a pristine horseshoe of golden beach.

			I eagerly descended the other side of the range, but as I emerged from the forested hills, the town that had looked so cozy from above was shabby and weather-worn up close. Kids wandered, bored and shoeless. People sat on porches, warily watching me pass. Scruffy dogs trotted in my wake, dragging bellies swollen by generations of litters. Horses grazed untethered on the roadside. I passed an empty, sunbaked park. A weedy mission schoolyard stood next to a cemetery studded with wooden crosses. There was a single store. Men sat in plastic chairs outside. They watched me, not saying a word as I slipped inside to pluck a mango soda from nearly barren shelves.

			The most prominent feature of the village was the beach that edged Mission Bay, and the most prominent feature on the bay was the rusted brown skeleton of an abandoned ship sunk into the sand. The tide was out and the sand flats glistened like wet concrete.

			As I walked the town while waiting for my appointment, I saw no other visitors even though this coast and beach, edged by the green escarpment of the range and with views of the islands dotting the reef beyond Mission Bay, was achingly beautiful. The road leading here was in poor repair. I’d read unemployment was staggering and opportunities few. But when it came to natural beauty, it was far richer than Cairns.

			The population of Yarrabah is made up of Aboriginal
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