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        Praise for 

        The Emerald Mile
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        “The Emerald Mile is the rarest of creations—a magical convergence of words and paper, wood and water, rock and sky, human character and cosmic caprice. Can an adventure story be as beautiful as it is heart-stopping and exciting? This one is, and Fedarko’s book is as inspiring as a dory itself, flying down a wild river. I have no doubt it will become an instant classic, a timeless chronicle of what can still be legitimately called the American spirit.”

        —Bob Shacochis, author of Swimming in the Volcano 
and Easy in the Islands

        “Kevin Fedarko’s new brilliant work . . . is the story about wilderness and the American mind, albeit an American mind juiced on Class V adrenaline. . . . Perhaps because we sympathize so strongly with the characters of The Emerald Mile—thanks in no small part to Fedarko’s flowing prose—you’ll feel yourself lurching along with them on wooden boats, in ocher-hued canyons, beneath cobalt skies, into the frenzied thrashings of the Colorado River as the very landscape of the West attempts to choke it.”

        —Mountain magazine

        “The Emerald Mile re-creates an incredible voyage through the flood-swollen Grand Canyon in such heart-pounding detail that you need to pause every few pages to catch your breath. . . . [Fedarko] writes so vividly that your favorite reading chair becomes a spray-soaked perch on a bucking boat hit hard by a river running high and fast.”

        —The Dallas Morning News

        “It would not be overblown to say The Emerald Mile deserves a spot on the bookshelf alongside such enduring classics as Cadillac Desert, Desert Solitaire, and Encounters with the Archdruid. It’s that good.”

        —The Durango Telegraph

        “At its heart an engrossing meditation on the eternal struggle between man and nature.”

        —Pittsburgh Post-Gazette

        “From the bottom of our planet’s most awesome landscape, Kevin Fedarko has found and rescued a great American tall tale that just happens to be true. As a boatman, Fedarko knows this world intimately. As a writer, he’ll make you understand it, savor it, and ultimately love it as you never have before. Here is an instant classic of adventure literature—a story shot through with bravura but also touched by the rarest kind of grandeur.”

        —Hampton Sides, editor at large at Outside magazine 
and author of Blood and Thunder and Ghost Soldiers

        “Powerful and poetic passages put readers inside the adventurers’ boats, even if they have only ever imagined the Grand Canyon or seen it in pictures. . . . Each piece of the story is assembled as lyrically as the epoch-spanning walls of canyon itself. . . . An epic-sized true-life adventure tale that appeals to both the heart and the head.”

        —Kirkus Reviews

        “His poetic and descriptive writing should only brighten his accolades and helps his nonfiction book read like a fast-paced fiction adventure. . . . It isn’t necessary to be a history buff or white-water expert to enjoy this story. . . . With meticulous research, notes, and epilogue, Fedarko tells a satisfying story that is quite an entertaining ride.”

        —Deseret News

        “Fedarko’s effortlessly engaging narrative . . . is a labor of passion from an adventurous journalist who still calls the Grand Canyon home.”

        —Boulder Weekly

        “Kevin Fedarko’s magnificent book covers a lot of ground—and water. . . . So it is a great boon of Fedarko’s book that he tells the story of the dam, and of the engineers and technicians who built it . . . with as much respect and homage as he gives to the dorymen.”

        —The Cleveland Plain Dealer

        “Grua’s wild ride on the Colorado, how it mirrored his mercurial personality, is just one part of Fedarko’s story; however, the ride, which runs through seven states, and the canyon, rich in both geological and political history, prove to be the real protagonists.”

        —Publishers Weekly

        “Think Into Thin Air or The Perfect Storm. Fedarko spent years as an editor at Outside magazine, working with some of the best writers in the world; with The Emerald Mile, he has joined them as a thoughtful, thorough researcher and superb storyteller. . . . Fedarko’s tale ostensibly focuses on the three rivermen who rode the maelstrom in a fragile wooden dory and emerged alive and with a speed record, but it’s also the story of the canyon itself, as well as the river and the dam and the men and women, scientists and scoundrels who have made their lives there.”

        —The Oklahoman

        “Take a raging river in full flood, a crumbling dam, three scofflaw river runners trying to set a speed record through the Grand Canyon, and you have the makings of one of the best Colorado River books ever. This spellbinding true story leaps from the inner workings of Glen Canyon Dam and the psyches of river guides to boat-eating whirlpools and a wooden river dory named the Emerald Mile. Kevin Fedarko’s prodigious research and breathtaking narrative transcend the Southwest. It’s a roaring adventure with wave after wave of spills and thrills. Let’s hope Fedarko owns the movie rights.”

        —Bill Broyles, Southwest Books of the Year

        “Journalist and part-time river guide Kevin Fedarko has produced a work of jaw-dropping scope and page-turning action in this account of a speed record of rowing the length of the Grand Canyon that remains unmatched. . . . Fedarko overlays and interweaves two compelling narratives: that of the river runners and that of the managers of the mammoth Glen Canyon Dam, which was in serious risk of overtopping and collapse. An unforgettable read, rendered in vivid, sometimes majestic, prose.”

        —Christine Wald-Hopkins, Southwest Books of the Year
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For my parents, Robert and Rita 


If there is magic on this planet, it is contained in water.

—LOREN EISELEY
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LAUNCH
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June 25, 1983

ON any given evening in summer, but most notably in late June, there comes a moment just after the sun has disappeared behind the rimrock, and just before the darkness has tumbled down the walls, when the bottom of the Grand Canyon gives itself over to a moment of muted grace that feels something like an act of atonement for the sins of the world. This is the fleeting interregnum between the blast-furnace heat of the day and the star-draped immensity of the night, and when it arrives, the bedrock bathes in a special kind of light, the pink-and-orange blush of a freshly opened nectarine. This is also the canyon’s loveliest hour, when there is nothing sweeter, nothing more calming to the soul, than standing along the shallows at the edge of the Colorado River and breathing in the wonder of the place. The ramparts rising nakedly for more than a vertical mile above. The locomotive-size slabs that have peeled away from the terraced cliffs and shattered to pieces far below. And most bewitching of all, the muscular, sluicing, glimmer-gilded surface of the great river itself.

But June 25, 1983, was not any given evening. Not by a long shot. And with twilight now fading, the face of the water turned menacing and unknowable as the biggest flood in a generation throttled downstream into the night.

An hour or so later, the moon appeared, ascending with stately deliberation until it was suspended in all its fullness inside the thin ribbon of sky between the rims. There it hung, fat and heavy, casting the upper faces of the cliffs in a silver and faintly malignant glaze.

Deep within the canyon’s corridor, the defile between the escarpments was too narrow to accept most of this illumination, and so the bottommost bands of rock, the ancient strata of Zoroaster granite and Vishnu schist that lined the edge of the river, were lost in shadow. But far upstream at a place called Lee’s Ferry, where a breach in the cliffs marks the spot where all river journeys through the canyon begin, the walls widened and the river was able to open itself to the sky. Here, the moonbeams streamed down the hunched shoulders of Shinarump shale and spilled across the water, etching each wave, every ripple and eddy, in a spectral radiance.

Out there in the millrace, the rush of water was broad and powerful, and as the current pushed past, it did so with an eerie silence. But if you cocked your body at just the right angle, you could detect a faint thrum, a kind of basal tremor. The frequency of that vibration was impossible for the ear to pick up, but it registered unmistakably on the hairs of the forearms, the wall of the chest, and deep in the belly. This was the muffled resonance of a runaway river, the sub-audible bell-tone of water surging with ungovernable force into the throat of the canyon.

Just beyond the riverbank, a road led away from the water, snaking off in the distance toward Highway 89, the only thruway in this remote outpost of northeastern Arizona. The surface of that road was strewn with loose gravel, and about an hour before midnight, it crunched softly with the approach of a vehicle whose driver was proceeding guardedly.

Behind the headlights loomed the boxy silhouette of a small delivery truck, a contraption whose appearance, in this place and at this hour, was perplexing because it seemed to herald the sort of business that never unfolds at the ferry—an after-hours FedEx pickup, perhaps, or the arrival of a stack of tomorrow’s newspapers. The mystery was resolved only after the driver wheeled across the parking lot at the edge of the water and it became clear that the truck was towing a metal trailer. Cradled on the bed of that trailer was a small wooden dory.

The boat’s profile was distinctive—an upturned prow that terminated in a sharp point, and a hull whose bottom was curved like the blade of a scimitar. Lashed to her decks were two sets of ten-foot oars hewn from straight-grained Oregon ash, and tucked into the footwell at the center of the boat lay a cable connecting a car battery to a pair of powerful search lamps, the kind of devices that jacklighters use when hunting deer in the dark. There was just enough light to make out her colors—a beryl-green hull and bright red gunwales. And if you looked closely, you could discern the black-and-gold lettering emblazoned along the right side of her bow that spelled her name: Emerald Mile.
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As the truck completed the arc of its turn, three figures leaped out and began racing toward the river while the driver, who had now cast off all signs of hesitation, backed the trailer smartly alongside a line of rubber rafts that were moored at the shore.

On the decks of those rafts lay a squadron of half a dozen slumbering river guides, who had arrived at the ferry’s boat ramp several hours earlier, only to be told by the National Park Service ranger that the Colorado was closed due to the flood. As the guides awoke to this burst of activity, they scratched their heads in confusion. Then, intuiting what was about to unfold, they roused themselves from their sleeping bags and hustled over to lend a hand by loosening the straps that anchored the dory to the trailer and heaving her into the water.

She hit with a sharp slap and shot almost a quarter of the way across the eddy before coming to a stop, bobbing gently like a champagne cork. Meanwhile, the mysterious trio splashed through the shallows and hauled themselves on board.

The first of those figures presented an image that seemed to cut in two directions at once. In some ways, his appearance perfectly embodied the demeanor of the unbound river. His hair was wild and out of control, while his limbs moved with a fluid grace as he scrambled across the decking and positioned himself at the oar station in the center of the boat. But in other respects, he appeared to have no connection at all with the water he was about to ride. His breathing was even and measured, and the expression on his face was composed as he threaded the oars into their locks, curled his fingers around the handles, and waited calmly for his two companions to stow the spotlights and the battery, then settle themselves into their seats in the bow and the stern.

When everything was ready, all three men turned toward the shore, where their driver was now staring at his wristwatch while completing a silent countdown.

When the second hand on his watch reached exactly 11:00 p.m., the driver cried, “Go!”—and with a sharp intake of breath, the wild-haired boatman thrust his torso forward with his arms outstretched, a move that sent the shafts of his oars planing sternward. At the top of this stroke, he snapped both wrists at the same time, a maneuver that squared up the oar blades just as they entered the water. Then he pulled back with his entire body while driving the balls of his feet directly into the front end of the footwell.

His first stroke sent them skimming across the eddy, and the second speared them into the main current. There, the boatman paused for a half second to permit the stern to swing downstream. As the dory completed this clockwise turn, the river seized the hull and hurled them toward the swiftly rising walls of rock that marked the gateway to the Grand Canyon.

And just like that, they were gone.
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Well, almost gone.

In the final moments before the boat vanished, another vehicle pulled into the parking lot at the ferry and a second set of headlights swept the edge of the river. Inside that vehicle sat a family that had driven all the way from New Mexico in the hope of embarking on a rafting vacation, only to learn from the ranger that all launches were forbidden—disappointing news, given the hassles they had gone through to secure a highly coveted noncommercial permit to run the canyon. After motoring back to Highway 89 for a late supper at a roadside diner, they were now returning to their tent and arrived just in time to catch sight of the mysterious boat as she cast off and disappeared—an incident that they planned on reporting to the ranger first thing in the morning. In the meantime, they were left to ponder what had just taken place.

What in the world were those clowns up to, they wondered, launching into the teeth of a flood on the near side of midnight with the assistance of a gaggle of guides who knew perfectly well that the Colorado was closed? Were they out of their minds?

In a way, yes, they truly were—although the men aboard that boat were also engaged in an urgent mission. A gesture of poetry and defiance quite unlike anything the canyon had ever seen. A quest that was inspired and driven by the obsessions of the fanatical boatman who was now gunning his dory toward the maelstrom that awaited them downstream.

Kenton Grua was a veteran of the river world as well as one of its most vivid and eccentric characters, a dreamer whose passions for the canyon ran deeper than almost anyone else’s, and whose prowess as a dory captain was unmatched by all but a handful of boatmen. The voyage upon which he and his companions had just embarked, however, would call upon all of his skills and more.

Between Lee’s Ferry and the Grand Wash Cliffs, the sandstone portals at the edge of the Mojave Desert that marked the western terminus of the canyon, lay almost three hundred miles of river, the worst of which were studded with the most storied white water in all of North America. Threading that gauntlet in a rowboat was an odyssey that typically lasted at least two weeks and could take as long as twenty-three days. Yet Grua’s illegal pre-midnight launch on the crest of this flood tide was designed to smash that timetable to pieces.

If he and his accomplices could steer through the darkness and keep their bow square to the biggest waves; if they could somehow avoid capsizing or drowning or being broken apart on the rocks; if they could stay awake and maintain their pace by spelling each other at the oars while dodging the brigade of irate rangers who would soon be alerted to their unauthorized presence on the river—if they could carry out all of those tasks without a single hitch, it was possible that the swollen Colorado might serve as a kind of hydraulic slingshot that would pitch them all the way from the ferry to the cliffs so swiftly that the duration of the trip would be calibrated not in weeks, or even days, but in hours.

At which point, if everything unfolded according to plan, the little green dory with the bright red gunwales would be catapulted into legend as the fastest boat ever propelled—by oar, by motor, or by the grace of God—through the heart of the Grand Canyon.



LEVIATHAN
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ROUGHLY thirty thousand yards upstream from the Emerald Mile’s point of launch on the evening of June 25, a distance of some fifteen miles, a rampart ascended into the night that bore no resemblance to the canyon and whose surface was burnished by a radiance that had no connection to the moon. Instead of running naturally along the edges of the Colorado, this wall stood directly athwart the river’s current, thrusting more than seven hundred feet into the air from its foundation in the bedrock deep beneath the surface. The shape of that wall was a complex parabolic arch whose camber and curves had no organic analogue, and its texture was equally synthetic. Unlike the corridors of the canyon, whose facades are broken by the endlessly striating cracks and blemishes of living rock, the face of this barricade was smooth and flawless.

Something blunt and clean and undeniably impressive resided in the alabaster perfection of all that concrete. Nearly ten million tons of the stuff had been slung across the breadth of the river by an army of engineers and laborers who had started assembling its frame in 1960, pouring and shaping with such care and precision that, three years later, when they were finally through, it looked as if a highly skilled machinist had tooled the edges of a giant clamshell and dropped it neatly between the embrasure of stone. Aesthetics aside, however, the overwhelming impression that this monolith left on the mind, the element that overwhelmed the senses and blocked out everything else, was its sheer size.

The wall was more than twice the height of the Statue of Liberty and its length exceeded that of the Seawise Giant, the longest supertanker ever built. The dimensions were so implausible that, upon seeing this colossus for the first time, one was tempted to conclude that it could have been conceived only under conditions where the normal laws of gravity and physics did not apply. And this notion, that perhaps the structure did not belong fully to this world, was buttressed by an odd event now unfolding across its face.

At 11:00 p.m. on one of the hottest nights of the year, the entire wall appeared to have been overtaken by a snowstorm. Only when the eyes had adjusted to the scale did this agitated cloud reveal itself as a nation of disoriented moths, tens of thousands of them fluttering like confetti around a line of sodium-vapor floodlights, each of which was sending a pilaster of blue-tinted light upward, like the columns on a Greek temple, toward the parapet of the Glen Canyon Dam.

[image: image]

Those arc lights were mounted along the flat roof of a windowless structure that was anchored at the very bottom of the dam, a building whose profile boasted none of the grace and symmetry of the great white wall behind it. Nine stories high and shaped like an enormous shoe box kicked onto its side, Glen’s hydroelectric power plant was devoid of a single curve or bend that might have enabled it to harmonize with the face of the dam.

Located on the far west side of the plant, eight stories above the surface of the river, was a chamber roughly thirty feet wide and fifty feet deep known as the Control Room. Staffed by a team of ten technicians who worked on three eight-hour shifts that rotated at 8:00 a.m., 4:00 p.m., and midnight, the room housed as many as five employees during the day. At night, however, there were usually no more than two: an assistant who roved around to inspect the many gauges and valves within the power plant as well as the extensive network of tunnels that ran through the interior of the dam itself; and an operator required to stay put behind a large steel desk equipped with three telephones and a two-way radio.

The US Bureau of Reclamation, the arm of the federal government that had built the dam and was responsible for its operation, has long been particular about disclosing the names of its Control Room personnel, a security precaution that applies to all National Critical Infrastructure facilities deemed vulnerable to attack. Accordingly, the bureau has redacted from its logbooks the employee who was on duty on the night of June 25, and so we do not know his name. But the manager in charge of the Control Room during this period was Dick White. And according to White, if the normal pattern of behavior was being observed for the graveyard shift, his operator was sitting in a government-issued chair designed for air-traffic controllers, with his ankles crossed and his feet propped on the surface of the steel desk.

From this vantage, White’s man was positioned at Glen’s nerve center and serving as the cerebral cortex for the entire facility. Arranged before him was a bank of panels studded with so many lights and switches and dials that it looked as if he were monitoring the public transit system of a large city. Thanks to that instrumentation, he had his finger on the pulse of not just the dam itself but also the power plant and the transmission lines snaking out of the canyon. Every aspect of the chamber in which he sat—its cool colors, its neat lines, the unwinking vigilance of the lights and the protective symmetry of the encircling walls—upheld the principle of control: the affirmation that here in this place, at this hour, human beings were indisputably in charge of a renegade river that had once been the scourge of the Southwest.

For each member of the Control Room team, the gadgetry on those panels was as familiar as the knobs on his stereo at home. But according to White, every time you sat down at that desk, it was impossible not to feel a flitter of exhilaration and unease that flowed from the awareness of being in the driver’s seat of one of the largest machines on earth. A piece of technology so enormous that it made other things that are often invoked as reference points for jumbo-size industrial design—the bridge of an aircraft carrier, the cockpit of a C-130 cargo jet, the command module of an Apollo rocket—seem puny by comparison.

But another factor was at work there too. Because, in addition to the dam’s size, you also understood that out there in the darkness on the opposite side of that wall loomed one of the longest reservoirs on the planet, a body of water that extended 186 miles up the ancient bed of the Colorado and touched 1,960 miles of shore—longer than the Pacific coastline from Seattle to San Diego—and whose ponderous volume, somewhere in excess of nine billion gallons, was incessantly pressing against the upstream flanks of the dam.

That was an awful lot of water to be holding back. Water whose insistence on moving downhill harbored more power than one could imagine. As White well knew, the fury that water was capable of unleashing could be profoundly unsettling, especially if you dwelled on the idea too deeply.

But this was also what made the dam truly awesome.
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There was no such thing as twilight inside the Control Room of the Glen Canyon Dam—no velvet hour when the floor and the walls were bathed in a peach-colored glow and the operator was able to heave a sigh of tranquillity. But on any given evening, whether it was the height of the summer solstice or the dead of winter, there was something almost as gratifying, perhaps even more so. Because whoever was sitting at the desk in front of the control panels at that moment got to play God.

The ritual usually kicked off just before 6:00 p.m., when a call arrived from the Western Area Power Administration dispatcher, a man sitting 350 miles to the northeast in Montrose, Colorado. This signaled the start of the evening surge, the moment when most of the twenty million people in an area stretching from eastern New Mexico to Southern California were preparing to return home from work, turn on their lights, preheat their ovens, and sit down to watch the evening news. The dispatcher in Montrose was responsible for ensuring that the load on the power grid would meet this spiking demand, and he anticipated the evening rush by ordering White’s man to start calling up electricity.

The operator responded by pushing a black button that activated a high-pressure lube pump that shot high-viscosity oil into the thrust bearings inside one of the dam’s eight generators. If you were standing on the floor of the power plant, this would register as a low whine. Five seconds later, the gates would open on the face of one of Glen’s penstocks—giant steel tubes that ran through the wall of the dam and whose intakes were positioned more than five hundred feet above the power plant on the reservoir side of the wall. At this point, the sound of the pump motor would give way to a roar of water.

The drop was enormous, and at the base of the dam, the column of water inside was bent into a horizontal stream, channeled into the power plant, and blasted against a set of wicket gates attached to one of the plant’s 155,500-horsepower turbines. The rush rose another notch as the wicket gates threw torque into the battle-tank-size turbine, which spun faster and faster until it was whirling at two and a half revolutions per second.

Extending vertically from the top of the turbine was a shaft connected to a generator that housed a six-hundred-ton rotor whose perimeter was lined with forty-eight steel poles that functioned as electromagnets. When the rotor was fully engaged, this spinning steel forest created a magnetic flux sufficient to generate 125,000 kilowatts, enough electricity to power roughly one hundred thousand homes and businesses.

The current coursed from the top of the generator to a bank of transformers, which punched the electricity into a set of nine transmission cables that ran up to the switching yard on the rim. From there, the lines marched off across the desert toward the cities of the Southwest—to Phoenix and Tucson and dozens of smaller towns scattered around the Four Corners region, where, hundreds of miles away, the energy that had been locked inside the river was now released to civilization: zapping frozen microwave dinners, broadcasting Peter Jennings’s image on the television, lighting up the forty-foot-tall neon cowboy sign on Fremont Street in Las Vegas.

Nothing about any of this was secret or unusual. Indeed, the process was so routine that most people had little appreciation that, perhaps more than anything else, this was the generative spark that separated the modern world from the Dark Ages. But for the man at the steel desk, there was nothing casual about cranking that dynamo into motion, hearing the roar, and watching the gauges and dials registering the amperage as the current shot from the bottom of the gorge and sped off to those distant cities and towns. Inside Glen’s penstocks and turbines and generators, the river was literally being reborn as something else—water quickening into electricity. The performance had a kind of magic, and for every member of the Control Room team, the charge was to be savored.

Except that, on this particular night, the charge had been replaced by something else—an echo of the same chaos that was about to descend on Kenton Grua and his crew deep inside the Grand Canyon. Because on June 25, White and his colleagues were twenty-three days into a crisis that had no precedent in the history of hydroelectric dams. And by now, every single one of those men had forgotten what normal was.
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The emergency they were confronting had been set in motion almost a year earlier and some eight thousand miles to the west of the Arizona desert, on the far edge of the Pacific Ocean. There, in October of the previous year, a massive El Niño event had triggered a series of barometric anomalies that had given birth to the largest spring runoff within the Colorado River basin in twenty-five years. The last time anyone had witnessed a runoff of comparable size, the dam had not even been built yet—which helped to explain why the network of agencies responsible for controlling the largest river in the Southwest had been caught flat-footed.

The details of how things had gone off the rails were still obscure, and the full picture of what had taken place would not emerge for months. But the upshot was that by early June, Glen was already holding back the runoff from 108,000 square miles, a region the size of Poland, and every additional acre-foot of floodwater that poured into the upper end of Lake Powell, the reservoir behind the dam, was arriving faster than it could be drained through the dam.

Fortunately, Glen was equipped with an emergency bypass designed for just such an event. On each side of the dam, a massive spillway tunnel had been bored through 675 feet of Navajo sandstone and lined with thirty-six inches of concrete. In theory, those twin monsters were capable of inhaling a combined flow of more than 200,000 cfs,I neatly channeling that water around the dam before dumping it back into the river. This should have been enough to absorb whatever the Colorado might care to throw at Glen. There was just one hitch. The tunnels had never been put through a full-on test drive, and in early June, something had gone terribly wrong.

Deep inside the spillways, a series of vicious shock waves had scoured away the concrete lining and exposed the soft sandstone walls to the full force of the river. As a result, water arcing out the mouths of both tunnels was laden with debris that included chunks of concrete, pieces of rebar, and boulders the size of refrigerators. In effect, the Colorado had begun to dismantle the spillways by tearing their guts to pieces.

Throughout the month of June, the goal of every person who worked at the dam was to funnel as much of the water in the reservoir as possible downstream into the canyon. To that end, they had been running the power plant nonstop for weeks, maxing out the turbines and the generators and dumping the extra electricity onto the grid at bargain rates. They were also redlining river outlets, a set of four steel tubes running through the eastern portion of the dam, which bypassed the power plant and blasted water directly into the Colorado at 120 miles per hour. They were even harnessing the stricken spillways, sending as much water as they dared through the tunnels and keeping their fingers crossed. The scene was spectacular and chilling. You could hear the thunder of the discharge from the parapet, and if you walked out toward the hollow-jet valves on the east side of the power plant, you could actually feel the vibrations through the soles of your shoes.

And yet, none of that was enough.

As the runoff continued racing down from the tops of the southern Rockies, across the Colorado piedmont, through the badlands of Utah and into the upper tentacles of Lake Powell in one vast rush, the surface of the reservoir inched upward with each passing hour. Fifteen feet short of the parapet, the water would overwhelm the steel gates that guarded the spillways, then plummet back into the crippled tunnels and resume its excavation of the sandstone. At the very least, this would inflict dreadful damage on the gates and the tunnels while robbing the engineers of any ability to control the water they were releasing downstream. In effect, they would lose dominion over the river. Yet that was only the third-worst-case scenario.

If luck was running against them, the hydraulic blast that had already ravaged the tunnels’ interiors might cut laterally through the sandstone walls and create a breach just downstream from the foot of the dam. Even then, the damage could probably be contained, albeit at tremendous cost to the Reclamation’s coffers and reputation. The last possibility, however, was nothing short of apocalyptic.

If things truly went to hell, the river could, in theory, establish a connection between the damaged spillways and the bottom of the reservoir behind the dam, triggering an “uncontrolled release.” This would send the contents of Lake Powell down the length of the Grand Canyon, across Lake Mead, and over the lip of Hoover Dam. From there, the surge would bulldoze across western Arizona, where it would inundate the towns of Laughlin, Needles, Parker, and Yuma, along with almost every dam and river diversion structure along the lower Colorado. As a final grace note, much of that water would probably wind up taking out the infrastructure to California’s Imperial Valley, one of the richest agricultural breadbaskets in the country, before dispersing into the Sea of Cortés.

During the first week of June, the engineers had dismissed the terminal scenario as absurd. But by the end of the month, no one at Reclamation could say with certainty what the river would or would not do. Hence, the Control Room team’s primary concerns on the night of June 25 were the serious and far-reaching consequences of what was happening at the dam itself. Although they were aware that the torrent they were sending downstream had jacked the Colorado to a level that hadn’t been seen in a quarter century, they had no inkling of the commotion this was causing deep inside the Grand Canyon.

At that very moment, more than two hundred boats and nearly thirteen hundred people who had left from Lee’s Ferry prior to the river’s closure were scattered up and down the 277-mile corridor within the canyon. The engineers had no idea that several of those boats had been destroyed, or that dozens of people had been dumped into the current, or that helicopters had been sent in to rescue the survivors, some of whom had been washed as far as ten miles downstream in fifty-degree water. And, understandably, the managers of the dam didn’t have the faintest clue that an hour before midnight, a trio of boatmen had staged an illegal launch of a little wooden dory out of Lee’s Ferry and were now racing straight toward the worst of the carnage.
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Although the dam operators’ myopia was neither malicious nor willful, their ignorance underscored one of the strangest and most confusing aspects of the drama about to unfold. For although the reservoir and the canyon were bound together by geology, by government oversight, and most important by the thread of the Colorado itself, they were actually two separate worlds. Indeed, Glen’s hulking edifice represented one of the starkest divisions on the American landscape, a borderline that seemed to delineate the frontier between two different republics. And to say that the citizens of those rival domains did not always see eye to eye was a bit of an understatement, because each represented the antithesis of the other’s deepest values.

To the engineers and the technicians who belonged to the world of the dam, Glen was no dead monolith but, rather, a living and breathing thing, a creature that pulsed with energy and dynamism. Perhaps even more important, the dam was also a triumphant capstone of human ingenuity, the culmination of a civil-engineering lineage that had seen its first florescence in the irrigation canals of ancient Mesopotamia and China, then shot like a bold arrow through the Middle Ages, the Renaissance, and the Industrial Revolution to reach its zenith here in the sun-scorched wastelands of the American Southwest. Glen embodied the glittering inspiration and the tenacious drive of the American century—a spirit that in other contexts had been responsible for harnessing the atom and putting men on the moon. As impressive as those other accomplishments may have been, nothing excelled the nobility of transforming one of the harshest deserts on earth into a vibrant garden. In the minds of its engineers and its managers, Glen affirmed everything that was right about America.

To Kenton Grua and the river folk who inhabited the world of the canyon, however, the dam was an offense against nature. Thanks to Glen and a host of similar Reclamation projects along the Colorado, one of the greatest rivers in the West, had been reduced to little more than a giant plumbing system, a network of pipes and faucets and catchment tubs whose chief purpose lay in the dubious goal of bringing golf courses to Phoenix, swimming pools to Tucson, and air-conditioned shopping malls to Vegas. A magnificent waterway had been sacrificed on the altar of a technology that enabled people to prosper without limits, without balance, without any connection to the environment in which they lived—and in the process, fostered the delusion that the desert had been conquered. But in the eyes of the river folk, even that wasn’t the real cost.

To the boatmen and the guides, the untamed Colorado embodied a current of values that ran far deeper than the celebration of economic progress. Chief among them being the idea that nothing offers a more compelling distillation of nature’s beauty than a free-flowing river. In their eyes, Glen was a testament not to everything that was right with America but everything that was wrong with it. And it was here that the illicit adventure upon which the Emerald Mile had just embarked raised the possibility of something more provocative than simply setting a speed record.

On its surface, staging a clandestine race through the Grand Canyon was little more than a bold act of mischief. But to conduct such a race atop a runaway flood tide, and to do so at a moment when a hated hydroelectric dam was in peril—those things elevated the endeavor, at least in Grua’s mind, to something more than just a stunt. To him, it offered a once-in-a-lifetime chance to participate, in the most visceral way imaginable, with the ancestral majesty of the Colorado. An act that was insane and reckless, to be sure, but that also stood as an expression of defiance against not only the ideals for which the dam stood but the arrogance of having built the thing in the first place.

Had Glen’s engineers and technicians known of the speed run, they would have surely felt themselves justified in dismissing this notion as idiotic, thereby reinforcing the extent to which these two dominions, the world of the river and the world of the dam, were so fundamentally opposed. In fact, it was probably fair to say that no one on either side of this divide shared anything at all in common. But on the evening of June 25, members of both camps were inextricably united by at least one truth.

In its own way, each group was confronting the unsettling fact that on this night, at this hour, despite all the engineering and the technology, despite the colossus of the dam itself, the Colorado and the canyon that contained it were as wild, as ungovernable, and as mysterious as on the day they were first discovered.



I. Floods are measured in cubic feet per second, also known as cfs, a dynamic calibration of both volume and force that is obtained by multiplying the average speed of the current by the river’s cross section.



PART I


The World Beneath the Rims

By far the most sublime

of all earthly spectacles . . .

the sublimest thing on Earth.

—CLARENCE DUTTON
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The Grand Canyon at the Toroweap Overlook, by William Henry Holmes, 1882.
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First Contact

It is a lovely and terrible wilderness, such a wilderness as Christ and the prophets went out into; harshly and beautifully colored, broken and worn until its bones are exposed . . . and in hidden corners and pockets under its cliffs the sudden poetry of springs.

—WALLACE STEGNER

IN the winter of 1540, just nineteen years after Hernán Cortés had marched into the heart of Mexico and looted the riches of the Aztecs, a young Spanish nobleman named Francisco Vásquez de Coronado was given supreme command of the largest expedition of conquest in the brief but magnificently profitable history of the New World. When Coronado’s company mustered in the central square of the town of Compostela on a Sunday morning in late February, the column behind him included 230 horsemen recruited from the nobility of New Spain, sixty-two heavily armed foot soldiers, and five friars. Although the leaders of this glittering assembly were all Spaniards, the ranks were also enlivened by a smattering of other nationalities—five Portuguese, two Italians, a Frenchman, a Scot, and a bugler from Germany, plus more than a thousand Tlaxcalan Indians, whose primary duties involved tending to the fifteen hundred horses, mules, and cattle that shuffled inside the vast cloud of dust that rose in their wake. One witness in Compostela described them as “the most brilliant company ever collected in the Indies to go in search of new lands.”

Coronado’s military escort was led by Melchior Díaz, an intrepid horseman and scout who was destined within a few months to become the first European to cross the mouth of the Colorado River where it entered the Gulf of California—and who was fated, just a short time thereafter, to suffer a cruel and freakish death. (While attempting on horseback to run his lance through a dog that was attacking his sheep, he skewered his groin and bladder on the back of his own weapon.)

The vision that had drawn these men out of Mexico was Cíbola, a complex of seven cities that was rumored to lie far to the north and whose treasures were said to defy belief. If the stories that had been peddled to Coronado were true, the walls of Cíbola’s palaces were encrusted with emeralds, the doors were studded with sapphires, and the handles of those doors were wrought from the purest turquoise. The rulers of Cíbola were said to sup on golden plates and quench their thirst from golden goblets, and on warm nights they lay beneath trees whose branches were festooned with tiny bells of hammered silver. But most tantalizing of all were the palace storerooms. Richer than the vaults of the Incas or the Aztecs, they were rumored to be stuffed with gold and silver, emeralds and pearls, and fine cotton shawls to a depth of nine feet.

Aside from their horses, the most valuable assets of Coronado’s company were their arms, which were unlike anything seen before in that part of the world. In addition to the usual assortment of swords and maces and pikes and halberds, their weaponry included nineteen crossbows, seventeen harquebuses, and a handful of small brass cannons on wheels. Along with these implements of warfare, every soldier in Coronado’s column carried a mental image of himself seizing some portion of Cíbola’s fabled treasure for his own. Even a tiny piece of that hoard would be the making of a man’s fortune, the thing that would change the direction of his life no less dramatically than the acequias—the irrigation canals that had been brought from Arabia to Spain by the Moors—can alter the shape and flow of a river by pouring it onto a man’s fields.

That prospect was sufficient to pull Coronado’s men through the arid plains of Sonora and across the border into what is now Arizona, past the silver-studded hills surrounding the future town of Tombstone, then up onto the highlands of the Mogollon Rim, through what would later become the Apache National Forest. By the middle of that first summer, however, the fantasy that spurred them had begun to break apart on the hardened surface of the baked desert that lines the western edge of New Mexico. It was there, less than fifty miles southwest of the present-day city of Gallup, that the explorers stumbled upon Háwikuh, a pueblo of the Zuñis, whose adobe abutments Coronado immediately prepared to storm in the belief that he was about to pillage the first of Cíbola’s great cities.

Despite finding themselves hopelessly outmatched by the Spaniards’ horses and guns, the Zuñis launched a ferocious counterattack with clubs and arrows that brought them almost to the hooves of the Spanish mounts, where they were able to knock the supreme commander senseless with a well-aimed rock. When he regained consciousness, Coronado was given the news that God had granted them a glorious victory in this battle, the first formal military encounter between Europeans and natives within the future territory of the United States. He was also informed that the Zuñi storehouses held no precious metals or gemstones. Háwikuh’s stockpile of wealth, most of which was kept in simple clay pots, consisted primarily of dried corn and pinto beans.

This moment marked the start of an unpleasant awakening in which Coronado was forced to grapple with the disheartening possibility that Cíbola might be nothing more than a beautiful illusion, a chimera of the desert. Before succumbing to this truth, however, he persisted in watering the fading flowers of hope by ordering several small reconnaissance parties to break off from the main column and conduct exploratory forays on the chance that one of them might stumble upon something of value.

One of these teams, a squadron of twelve men led by an intrepid young captain named Don García López de Cárdenas, was dispatched from Háwikuh and ordered to ride deep into what are now the Navajo and Hopi reservations to chase down rumors of a “great river” that was said to lie somewhere off to the northwest and which might connect with the same river whose mouth the luckless Melchior Díaz had earlier crossed.

As September spilled into October, Cárdenas and his companions made their way to the Hopi village of Tusayan, then headed through a forest of piñon and juniper trees until, to their surprise, the ground abruptly gave way, and they found themselves gazing across what appeared to be an inland ocean of air. Here they confronted a vision that future visitors to this remarkable corner of the world would one day deem more wondrous than the mythical riches of Cíbola.

[image: image]

Perhaps it’s worth pausing for a moment to acknowledge, from the standpoint of Europe’s exploration and conquest of the New World, just how early in the morning it still was. In the autumn of 1540, there was not a single European settlement—not one—along any coastline or anywhere within the interior of what would eventually become the United States. It would be sixty-seven years before the first group of English settlers began battling starvation at Jamestown, and another thirteen years after that before the Pilgrims sighted the cliffs of Cape Cod from the decks of the Mayflower. George Washington would not be born for almost two more centuries, and the better part of a third would slip past before Lewis and Clark even started their great journey up the Missouri River system. Yet there stood Cárdenas and his men, on the brink of a prodigious chasm that was destined to emerge as perhaps the most iconic landscape feature of a nation that did not yet exist. Of all the natural wonders in America—the waterfalls of Yosemite, the geysers of Yellowstone, the great trees of Northern California—this was the very first to be discovered, although discovery was hardly the right word.

By the time Cárdenas arrived, much of the terrain inside that abyss had not only been traversed and explored but also inhabited, first by three successive waves of Anasazi, the ancestors of the modern Hopi, then later by the Hualapai, the Paiute, the Havasupai, and half a dozen other tribes. The ruins of entire villages were down there, where the granaries had been stocked with corn and canals had channeled water across fields for hundreds of years until, sometime during the twelfth century, the bottom of the canyon was mysteriously abandoned. There were secrets and legends too—places where shamans had worshipped, where young men had conducted vision quests, and where the spirits of the dead were said to cross over into the afterlife. Nevertheless, Cárdenas’s arrival marked a crucial point in the history of this landscape.

At that moment, the continent from which these explorers hailed was at a peculiar crossroads, with one foot testing the waters of the Renaissance and the other still firmly planted in the Middle Ages. The printing press, one of several technologies that would do the most to shape and transform the future, had barely begun shouldering aside the impossibly laborious business of copying illustrated manuscripts by hand. Johannes Kepler, Sir Francis Bacon, and Galileo had not yet been born. Mercator projection maps had not yet been invented; complex numbers were still awaiting discovery. The words geography and geology had not even been added to the English language. And yet, the first tremors of the seismic shifts that would rock the face of the world were already being felt.

From a three-story tower within the walls of the city of Frauenburg, the great Polish astronomer Nicolaus Copernicus was preparing to publish On the Revolutions of the Celestial Spheres, his treatise positing the radical notion that Earth was not the center of the universe, which would herald the arrival of the scientific revolution. In Rome, Bologna, and Venice, the Italian polymath Leonardo da Vinci had teased out the conceptual principles behind single-span bridges, comparative anatomy, plate tectonics, aeronautics, and the science of fluid mechanics. And oddly, although Spain was still a stronghold of religious orthodoxy—and thus fiercely resistant to these new ideas—the country that had given birth to Coronado and Cárdenas stood at the forefront of these developments in one crucial respect, because no country had a greater command of water. It was on the Iberian Peninsula that the Romans had done some of their most impressive work on arched dams. Here was where the Muslims had laid down the foundations of reservoir-driven irrigation, and where Christian engineers were now refining the concept of hydraulic power. In short, Spain was the seedbed of the technologies that would eventually converge to harness one of the most unbridled but potentially useful forces in all of nature, a wild river.

Thus the era of Cárdenas’s arrival at the edge of the canyon offered the first promise of a world that was not only ruled but also controlled by man. And now, here where the piñons and the junipers gave way to the buff-colored caprock, that vision was colliding against one of the most implacable expressions of nature’s indifference to grand schemes—a landscape whose essence suggested that such a conceit was perhaps no less arrogant, and no less rife with the potential for unintended consequences, than a horseman’s thinking that it was a simple matter to run his lance through a dog that was pestering his sheep.
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Years later when Pedro de Castañeda, one of the chroniclers of the Coronado expedition, set down the story of this first encounter, he offered not a single detail of Cárdenas’s reaction as he and his men peered into the abyss for the first time. But if those men had anything at all in common with the tens of millions of visitors who would later follow in their footsteps, it’s a reasonable guess that not one of them said a word—that they simply stood, rooted in silence, their breath snatched away by the vision that had been laid at their feet.

Although no one now knows precisely where this incident took place, it’s almost certain that it occurred along a section of the South Rim that is known today as Desert View. This promontory offers one of the most dramatic of all vantage points into the canyon—a place where it completes a great arc, bending from the east to the north in a sweep whose view is so arresting that the National Park Service would later erect a tall stone watchtower for public enjoyment.

Somewhere close to this spot, Cárdenas and his men found themselves looking out at a formation called the Palisades of the Desert, a dramatic set of banded cliff faces that form the canyon’s southeastern rampart. From the base of the Palisades, a series of benches and precipices descends like a crudely hewn set of stairs toward a glittering ribbon of silver and green that winds through the bottom far below. On the opposite side of that stream, a matching set of cliffs and ledges ascends to the North Rim. And yawning between those two rims stretches a void as wide and deep as a landlocked sea, an impression strengthened not only by the shimmering blueness of the air itself but also by the armada of clouds that scud past at eye level, casting shadows beneath their bellies that ripple and dance amid the shattered stones that lie shipwrecked below.

Gazing down toward that thin trickle of water winding sinuously between the buttes and mesas rising from the center of the gorge, Cárdenas scoffed at the claims of his Hopi guides, who assured him that this was no mere stream, but a mighty desert river whose width measured half a league across—several hundred yards. Certain they were exaggerating, the Spanish captain dismissed their pronouncements as absurd, judged its true breadth to be no more than eight feet, and ordered his party to begin moving west along the rim in search of a promising place to descend to this creek.

Three days later, they arrived at a break in the escarpment where Cárdenas directed Captain Pablos de Melgosa and two of the nimblest foot soldiers to scramble down to have a look. Many hours later, they returned with news that this giant arroyo was far more treacherous than the view from the top had led them to believe. In fact, Melgosa reported, they had penetrated only a fraction of the way down before further descent became impossible—although they had gone far enough to confirm that the Hopi had not overstated the size of the river. But what sobered the reconnaissance party even more were the monstrous dimensions of the interior—a landscape so huge that even its minor features had made them feel hopelessly diminished. To illustrate the point, Melgosa pointed to a single stone column. From the rim, it appeared to be roughly the height of a man, did it not? But no. In fact, it had proved taller than the great tower of Seville, the belfry that rose 344 feet from the Catedral de Santa María de la Sede, the largest cathedral in the world and, tellingly, a crowning point of reference for a Spaniard of that era. They must have felt that they had lost their bearings entirely.

In both a literal and a symbolic sense, this was entirely true. Without a single familiar object to impart some sense of scale—a man sitting beneath the shade of a tree; an ox pulling a plow through a field—it was impossible for the Spaniards to gauge the immensity of this declivity. They had no conception that they were staring into an abyss whose volume exceeded a thousand cubic miles, a distance and depth that dwarfed anything they or any other European had ever encountered. They had no notion that, for much of its length, the top and the bottom of this canyon were separated by more than a vertical mile of rock, which meant that if it had somehow been possible to lift up every peak in the Pyrenees and drop them neatly into that expanse, each mountain would easily fit inside the bottom and not a single summit would peer above the rim. They also had no way of fathoming that, from its eastern reaches to its western terminus, the abyss ran for 277 miles, arguably the longest canyon on earth. Nor did they comprehend that the span between the South Rim and the North Rim averaged roughly ten miles, or that the canyon’s six hundred bays and tributary arroyos could push that width back to fifteen, twenty, even thirty miles. Finally, they were unable to grasp or appreciate that the river of which the Hopi spoke served as the premier drainage channel for the entire Southwest, a waterway that gathered together all the runoff of a region larger than Spain and Portugal combined.

Their inability to frame themselves in relation to this stupendous tableau, however, was not simply spatial but also extended into a fourth dimension, the realm of time. And here, they were truly out of their depth. They had no idea, for example, that the very rock beneath their feet, a honey-colored limestone known as the Kaibab, was older than the oldest things they knew of. Older than the basilica that was built upon the slope of Vatican Hill in Rome or the shrine in Jerusalem where the Prophet Muhammad had initiated his ascent to heaven. Older than the temples of ancient Greece or the walled cities of Sumeria—older than any city in the world, in fact, or even the land itself. So old that the Kaibab actually predated not only the continent on which they stood but also the ocean they had spent nearly three months sailing across to get there, as well as all the rest of the continents and all of the oceans between them. And as astonishing as all of that may have seemed, what would have brought them to their knees in awe was that this topmost layer of rock wasn’t really very old at all in comparison with the age of what was lost in the tremulous shadows below.

They could see that the walls of the canyon formed a crumbling staircase, but they had no way of knowing that each riser on those stairs was composed of rocks that had been deposited before the step above and after the step below—a vertical concatenation of time that had been laid down in horizontal strata.I This meant, among other things, that if Cárdenas and his men had elected at that moment to force a descent, they would have confronted not only a formidable physical challenge but also a profoundly temporal one. In effect, the canyon served as a kind of self-propelled time machine, a terrestrial chronometer in which each step they took would have hurled them into a deeper and more distant precinct of the past.

Their progression into this well of time would not have been uniform. Depending on where they were, they might have passed through fifteen million years in a single stride, while the next dozen paces may only have taken them through a few millennia. But regardless, every step of their journey would have catapulted them backward through entire ages and epochs as they dropped deeper and deeper into a world whose buttresses had been laid down long before anything human had ever taken place. And as they penetrated each stratum—through the hardened deltas of dead rivers, the floors of vanished oceans, the petrified dunes of antediluvian deserts—they could have calibrated their progress by noting each successive benchmark in the fossil record that they passed.

Past the conifers, the reptiles, and the amphibians. Past the first seed plants, the first beetles, the first sharks. Past the spiders, the scorpions, and the centipedes, then past the first creatures ever to have left the ocean and ventured forth upon the land. Not long after that, they would pass the point where the first terrestrial plants—the mosses and worts and ferns—had begun to colonize the land. By this point, they’d be inside a realm that had been framed when the land was so empty and barren that all of its rivers ran over bare rock, unadorned by so much as a single green leaf.

When you get down that deep, the rock record has big gaps, so without even realizing it, the Spaniards would have found themselves skipping over some important opening movements in the pageant of biology: the first armor-plated fishes, the first vertebrates, the first coral reefs. At around this point, too, things would begin to grow quiet as orders and classes and, eventually, entire phyla in the taxonomic regnum of life successively winked out.

First to go would be the gastropods, followed swiftly by the sponges and the echinoderms. And by the time Cárdenas and his men had reached the layer of smooth, tan-colored sandstone now known as the Tapeats, the sea lilies and the brachiopods would also be gone, followed soon thereafter by trilobites—the horseshoe-crab-shaped creatures that had peered through the shallows of lost Paleozoic oceans with eyes made of calcite, the earliest vision systems on earth and a lyrical merger of biology and geology, a living form of rock.

Somewhere below the last of the trilobites, Cárdenas’s company would have stepped across a final threshold and entered into the stillest and most silent epoch of all—the time of everything that preceded visible, multicelled life. This was a world that had been populated by whorled chains of the earliest cyanobacteria, anaerobic creatures whose chemistry had coalesced shortly after the crust of the planet had begun to cool and life’s initial moments of respiration unfolded amid an atmosphere devoid of a single molecule of oxygen.

Eventually, they would have been able to go no farther. By this point, they’d be standing at the edge of the river itself, a kingdom walled off by elegant foliations of Vishnu schist, rock that had been compressed and deformed by heat and pressure so intense that the minerals inside the stone had recrystallized and metamorphosed into something surreal and otherworldly. This was stone whose bloodlines extended further back than the human mind could possibly conceive—seventeen million centuries into the past, nearly half the life span of the planet and one-tenth the age of the universe itself. A stone so dense and so black that a man felt, upon seeing it for the first time, that its polished surface must surely mark some kind of nadir. Certainly no other rock on the surface of the earth seemed to glitter so darkly with the dawn light of creation.

Had Cárdenas and his men succeeded in completing this odyssey, they would have found themselves suspended so far down inside the pelagic nocturnes of deep time that their connection to everything that was familiar and comforting would have dropped away like a severed umbilical cord. This domain was older and deeper, by far, than anything they could even pretend to imagine—a dimension of time and space where God himself seemed to be a deluded and laughable idea and, in the same instant, closer and more ingrained than the teeth inside one’s own head.
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Electing to forgo the descent, Cárdenas and his men continued their sojourn along the South Rim, slowly making their way west. During the better part of the following week, they were afforded ample time to absorb the scene before them in all of its glory. There was color everywhere, and as each day unfolded, the leaning light of late autumn would have put the countenance of the canyon through a range of complex and alluring changes.

The show began early each morning, as the company prepared to resume its journey. Just before dawn, the plateaus stretching beyond the rims took on a pale pink luster, while the upper band of cliffs appeared to be floating on a lake of darkness that slowly compressed as the light poured over the edges and squeezed night out of the abyss. Later in the afternoon, as the light turned flat, the chasm was engorged with a harsh glare that strained eyes and made temples throb. Then, at sunset, the upper strata were once again hammered into a molten gold that gradually cooled to lavender during the twilit minutes before the long shadows returned, the completion of a magnificent burning that spanned the entire visual spectrum, all the named and unnamed hues of candescence.

If they were moved by such wonders, their response was never recorded, and in any case, aesthetics were irrelevant to the object of their quest. For Cárdenas was chasing after a harder grade of wealth, and the canyon seemed to contain none of it. There were no precious metals or gems to plunder in the name of his king, no farmlands or estates to seize, no inhabitants to enslave and convert. The impossibly distant river offered no great artery of transportation, and if the Hopi were to be believed, the only mineral worth excavating was salt. As for the gilded cities of Cíbola, they were nowhere to be seen.

And so, at the end of the week, Cárdenas did the only thing that made sense from his perspective. He pointed his squadron in the direction from which they had come and led them back toward the main body of the expedition—which went on to spend the next two years in a search that took them across the Texas Panhandle, through Oklahoma, and deep into the plains of central Kansas. It was the longest and most arduous march conducted by any group of conquistadores in the sixteenth century, and when they finally returned to Mexico in disgrace in the spring of 1542, they brought back, in the pages of their letters and reports, accounts of many singular encounters, including the first prairie dogs, the first jackrabbits, the first meetings with the tribes of the Great Plains, and the first buffalo. But they had failed to find anything that they deemed to be of value.

“The villages of that province remained peaceful,” the expedition’s chronicler wrote of the country surrounding the great canyon, “since they were never visited again, nor any attempt made to find other peoples in that direction.” It was as if the defining element of the entire continent—the greatest testament on earth to the passage of time and to the power of water—had been rendered invisible.

More than three hundred years would pass before the most important of Coronado’s successors returned, less than an eyeblink when measured by the scale of Grand Canyon time. But even so, the arrival of those first Spaniards marked a fundamental turning point, a rotation of the great wheel. Because it was the children of Cárdenas, not the Native Americans, who would eventually come back to codify the canyon’s boundaries and catalog its wonders, to map out its grid lines with transits and a surveyor’s chain, and to lay down the foundations that would eventually enable them to harness the power of the river itself.



I. This is not a revolutionary idea to us, but it would have been to Cárdenas and his men. Another 129 years would pass before Nicholas Steno, the son of a Copenhagen goldsmith, framed this notion in the Principle of Superposition, one of the defining concepts of the emerging science of geology.
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The Grand Old Man

I do not know much about gods; but I think that the river
Is a strong brown god—sullen, untamed and intractable . . .
Keeping his seasons, and rages, destroyer, reminder
Of what men choose to forget.

—T. S. ELIOT

JUST before two o’clock on a blustery Monday afternoon in May of 1869, a westbound Union Pacific train was clattering past a strip of ragged, tent-roofed shacks that clung like a piece of gristle to the pale gray badlands of southwestern Wyoming. Directly ahead, a trestle spanned a broad, shallow river whose olive-colored current was restless and kinetic, alive with the sluicing runoff of late spring. As the locomotive approached the lip of the bridge, the engineer throttled his speed back to five miles an hour, a shift that would have been manifest inside the walnut-paneled Pullman Palace saloon carriage, several cars behind the tender, by a faint tinkling of the chandelier and a subtle jolt to the small organ resting atop the richly brocaded Brussels carpeting. If, at this moment, any of the first-class passengers on the left side of the saloon car had been curious enough to push aside the heavily looped curtains framing the windows, they might have found themselves staring down on a diminutive navy of rowboats preparing to cast off on one of the most remarkable chapters in the history of American exploration.

Those boats were manned by a squadron of bleary-eyed, rumple-haired men who had spent much of the previous forty-eight hours attempting to drain the entire liquor supply of Green River Station, a town whose population of several dozen roustabouts and blackleg gamblers had gathered along the shore to spit tobacco juice and call out farewells. The boatmen were not in the best of shape. Their faces were unshaven, their clothes were disheveled, and they subjected the spectators to “much blowing off of gas and the fumes of bad whiskey.” But despite these handicaps, they had somehow managed to complete the final steps in loading up their impressive array of gear and provisions.

Inside the watertight compartments of the boats were enough bacon, flour, dried apples, sugar, and coffee beans to sustain a party of ten men for almost an entire year. An ample cache of ammunition accompanied a small arsenal of rifles and shotguns, plus the set of steel traps that they hoped would enable them to supplement their larder with fresh venison and beavertail soup. There was also a kit for surveying and mapmaking, including sextants, compasses, and four barometers—each featuring a thin tube of glass filled with a column of mercury and carefully packed in a protective layer of fresh straw. These would be used for determining their altitude as the river carried them on the better portion of its long journey from the Rocky Mountains to the Sea of Cortés.

By the time the train was rattling past on the trestle overhead, the stowing of this entire duffel—all seven thousand pounds of it—was finally complete, much to the satisfaction of a figure whose appearance gave little indication that he was destined for both greatness and notoriety. At thirty-five years old, Major John Wesley Powell stood barely five and a half feet tall, weighed less than 125 pounds, and scowled sternly at the world from behind the hedgerow of a beard that appeared to have been assembled from a box of steel wool—traits that made him look, in the words of one of his less deferential biographers, like “a stick of beef jerky adorned with whiskers.” His most notable feature, however, was that his right forearm, from the elbow down, was missing—a critical impediment, one might assume, for a man who was proposing to lead a flotilla of oar boats down one of the world’s most dangerous and least understood rivers.

In truth, the missing forearm was merely one item in a long list of liabilities and shortcomings, none of which seemed to have had any effect whatsoever on the Major’s confidence. Unperturbed by the perils he was courting by launching downstream in the company of a ragged band of inebriates aboard an unwieldy set of heavily laden boats, he issued the order to embark, and off they went.

As the boatmen put their backs into the oars and sent the bows of their boats shouldering into the current, it is impossible to know whether Powell or any member of his crew glanced up at the trestle and pondered how the labored chug of a steam engine passing over this highway of water represented the intersection of two epic subnarratives within the larger story of America, one of those semaphores in history that signaled the passing of one age and the arrival of another.

Just two weeks earlier, and less than two hundred miles to the west, at a place called Promontory Summit, a California-based politician and industrialist named Leland Stanford had picked up a maul and hammered home a golden spike that completed the final link in the nation’s transcontinental railroad. Within a few years, coal-burning locomotives would be hurtling passengers and freight between the east coast and San Francisco—a journey that once took as long as six months in a Conestoga—in as little as eighty-three hours, consigning the wagon trails to obsolescence while flinging open the door to cross-continental commerce and trade on a scale that had never before been seen.

The telegraph was already in operation, and the telephone was just around the corner, to be followed swiftly by the electronic stock ticker and the incandescent lightbulb. These and a thousand other changes were transforming the country from a pastoral agrarian republic into an industrialized powerhouse that would soon lead the world in mechanized production, agricultural output, capital formation, and real income. In just a dozen years, the frontier would be declared officially closed by the US Census Bureau and the historian Frederick Jackson Turner would compose a landmark essay on the significance of its passing. New York City was already planning its first subway lines. San Francisco, until just a few years earlier little more than a vast collection of tents sheltering mud-spattered miners and squatters, now boasted ostentatious Victorian mansions, one of the busiest ports in the world, and a population that was climbing toward 150,000. And like those burgeoning cities, the nation itself was feverish with expansion. In five months, Congress would take formal possession of Alaska, which had been purchased two years earlier from Russia, and augment the nation’s territory by more than 20 percent. Before the turn of the century, Hawaii would be annexed, Puerto Rico invaded, and the Midway Islands declared a US possession.

And yet, despite the unstoppable growth, the ballooning wealth, the breathtaking speed with which the United States was expanding and ripening, parts of the country were ferociously resisting the pull of the modern age. All along the northern and southern Plains, the fiercest and most defiant Indian tribes were battling against the advancing waves of Anglo-European settlement using Stone Age technology, and in some cases they were actually winning. In seven years, the Lakota and the Northern Cheyenne would inflict a brutal defeat on George Custer’s Seventh Cavalry along the Little Bighorn River in eastern Montana. A thousand miles to the south, the Comanche—a tribe that had risen to prominence for their unrivaled mastery of horses descended in part from the herd that was brought north during the Coronado expedition—had not only succeeded in stopping cold the advancement of white civilization on the prairies of central Texas, but had in some places actually managed to drive it back, forcing the line of settlement to retreat more than a hundred miles to the east. It was almost as if America was a kind of double nation composed of two parts: one surging forward relentlessly, even heedlessly, toward the rapidly looming approach of the twentieth century; the other digging in its heels and doing its utmost to remain anchored to the past. And nothing symbolized that resistance more eloquently than that an entire quadrant of the country’s backyard, a region bigger than all of Germany and roughly the size of France, remained as remote and obscure to its own citizens and government as the South Pole or the dark side of the moon.
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That region was called the Plateau Province, and almost nothing was known about its secrets, except that it received scant rainfall, possessed a surreal and almost otherworldly beauty, and was awesomely unreceptive to human beings. Stretching north toward Salt Lake City, south toward Phoenix, east toward Albuquerque, and west toward Las Vegas, its territory overlaid significant parts of what is now Utah, Arizona, Colorado, and New Mexico—an expanse of 130,000 square miles that contained some of the most impassable terrain on the continent. The other thing that was known about the place was that somewhere through the middle of it ran the Colorado River—although, in the 329 years that had passed since Cárdenas had stumbled upon the great chasm that lay near its heart, almost no one had been back to explore that artery.

A handful of expeditions had succeeded in circumnavigating much of the canyon’s periphery, but had barely ventured inside it. In 1776, a pair of Spanish friars had traversed a portion of the Plateau and forded the Colorado just east of the Grand Canyon at a point known thereafter as the Crossing of the Fathers. That same year, another Franciscan priest had poked along the South Rim of the canyon and worked his way into the hidden sanctuary of the Havasupai Indians in the western part of the canyon. This venture was followed by another two generations of silence until the 1820s and 1830s, when a handful of trappers ventured into the canyon country in search of beaver, but left little in the way of written records.

The only hard data available on any portion of this terrain came from the US Army’s one organized expedition, which had been confined to the lower reaches of the Colorado, a relatively flat stretch of water that extended north from the river’s delta at the Sea of Cortés. In 1853, a lieutenant with the army’s Corps of Topographical Engineers named Joseph Christmas Ives was ordered to examine the navigable portion of the river by taking a steamboat as far upstream as he could travel. After chugging nearly three hundred miles from Fort Yuma in an ironclad paddle wheeler with a crew of twenty-four men in the direction of present-day Las Vegas, his odyssey was brought to an abrupt halt when the little steamship slammed into a submerged rock in a crash so violent that the men near the bow were thrown overboard and the engineer was flung halfway into the firebox.

Ives then struck out overland, heading east through the Grand Wash Cliffs and making his way onto the plateau that forms the South Rim of the Grand Canyon. After conducting two brief surveys down a pair of tributary canyons, he declared his exploration complete and returned home to announce, in his published report, that the region was so bereft that “the deer, antelope, the birds, even the smaller reptiles, all of which frequent the adjacent territory, have deserted this uninhabitable district.” He then offered one of the most infamous pronouncements that has ever been made about the Grand Canyon:

Ours has been the first, and will doubtless be the last, party of whites to visit this profitless locality. It seems intended by nature that the Colorado River, along the greater portion of its lonely and majestic way, shall be forever unvisited and undisturbed. . . . Excepting when the melting snows send their annual torrents through the avenues to the Colorado, conveying with them sound and motion, these dismal abysses, and the arid table-lands that enclose them, are left as they have been for ages, in unbroken solitude and silence.

That was all anyone really knew about this giant expanse in the middle of the Southwest, which constituted the last truly uncharted territory in the country. The most authoritative map of the United States featured a single, provocative word emblazoned in the middle of its four-foot expanse: “unexplored.”

The implications of that word struck the patriotic boosters of Manifest Destiny as intolerable. “Is any other nation so ignorant of itself?” railed Samuel Bowles, editor of the Springfield Republican, whose views were shared by many. The mission of uncovering this “great mocking mystery of our geography,” Bowles declared, was a task “more interesting and important than any other which lies before our men of science. The wonder is that they have neglected it for so long.”

In fact, there was little wonder. Lieutenant Ives may have been wrong about the destiny of the canyon, but his assessment of its isolation and inaccessibility was accurate. In a landscape that was incised by countless arroyos that branched off from the main stem of the canyon, any form of overland travel was virtually impossible. The distance a raven could cover in a few minutes might take a week or more for a man to traverse on foot or on horseback. In the absence of wings, the only conceivable way to explore the place was by boat, and until the spring of 1869, no one was mad enough to give this a try.

But now, here beneath an obscure railway trestle in a remote corner of the Wyoming Territory, as unlikely a figure as one could ever imagine—a one-armed Civil War veteran—was proposing to barnstorm his way into the center of this blank spot by rowing down the upper reaches of the Colorado to the point where published knowledge dried up, and from there to venture forth into what he rather poetically called “the Great Unknown.”
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John Wesley Powell was the eldest son of an immigrant Methodist circuit preacher and grew up on a frontier farm in Walworth County, Wisconsin, sixty miles south of the place where the distinguished naturalist John Muir was raised in almost identical circumstances. Like Muir, Powell had a deep interest in botany, geography, and geology. As teenagers, both men indulged their fascination with science and nature by capping off fifteen-hour days of backbreaking farm labor with bouts of nighttime reading in order to teach themselves the rudiments of natural history. And, like Muir, Powell seized the first chance he got to break loose from his family and set out on a series of long, solitary, rambling excursions that deepened his love of the land. But the two men differed in one key respect. While Muir eventually found his spiritual calling amid the craggy peaks and wind-raked mountaintops of the High Sierra, Powell’s passions revolved around rivers and boats.

In the spring of 1856, at the age of twenty-two, he took a skiff down the navigable length of the Mississippi from the Falls of St. Anthony in Minneapolis all the way to New Orleans, an odyssey that the historian Donald Worster would later speculate may well have taken him past a steamship on which a young river pilot named Samuel Clemens was learning the rudiments of reading water. The following spring, Powell took a train to Pittsburgh and floated the Ohio to St. Louis, tracing the classic natural-history route into the West that had been followed by Lewis and Clark, Thomas Nuttall, and a dozen other of the West’s first scientists. Then, in 1857, Powell rowed down the Illinois River to its mouth, and from there up the Des Moines. On the way, he put together a collection of mollusk fossils, a diverse class of ancient marine invertebrates, that would later win several prizes from the Illinois State Agricultural Society.

His rowing and mollusk-gathering days, along with the modest career in academia for which he seemed destined, ended abruptly in the spring of 1861, when he enlisted in the Union Army and went off to war. By April, he was a second lieutenant and serving on Ulysses S. Grant’s staff as a captain of artillery and an expert on fortifications. A year later, on the first afternoon of the Battle of Shiloh in southwestern Tennessee, as he raised his right hand to signal his gunners to stand clear of the recoil of one of the half-ton cannons that he commanded, a Confederate minié ball entered his wrist and plowed toward the elbow, shattering his entire forearm. The following morning, in a makeshift military hospital set up in the town hall of Savannah, Tennessee, the arm was sawn off two inches below the elbow and tossed onto the pile of amputated limbs outside the building.

He returned to command the men of Battery F in nine more battles during the next three years, eventually rising to the rank of major before resigning in January of 1865. Within two years of mustering out, he was appointed professor of geology and natural history at the Illinois State University at Normal. Around the same time, he was also named curator of the Illinois State Natural History Society. Both positions served as a springboard for trips to Colorado during the summers of 1867 and 1868 to gather museum specimens—and there he came up with the scheme of resolving the mysteries of the canyon country by launching a fleet of small wooden boats down the most pugnacious and defiant river in the entire West.
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The river that transected, knit together, and defined the last unexplored region in the United States had not one source but two. The first, the Green, was originally known to members of the Shoshone tribe, and later to the mountain men of the American fur-trade era, as the Seedskadee. Born amid the black and ice-studded tarns of Wyoming’s Wind River Range, just south of what is now Yellowstone National Park, the Green serenely gathered up the waters of a succession of small creeks cascading out of the Teton and Gros Ventre Ranges and meandered southward through a wide, shallow valley carpeted in sagebrush and lined with cottonwood trees, where, from roughly 1825 to 1840, several hundred trappers staged a rendezvous each summer to sell their peltries and replenish their supplies of salt, gunpowder, lead, and whiskey.

At the southern end of this valley, the Green bent to the southeast and continued boring across the alkaline plains of western Wyoming until it reached the trestle bridge of the Union Pacific at Green River Station, where Powell and his bedraggled boatmen were launching their expedition. Fifty or more miles south, somewhere near the border separating the territories of Utah and Wyoming, the river ran smack up against the Uintas, the only major mountain range in the United States that runs from east to west, speared through a fault in the cliffs of flaming-red quartzite and shale that marked the portal to a massive gorge, and disappeared.

Meanwhile the Green’s sister stream, known in Powell’s day by the now half-forgotten name of the Grand, was making a roundabout journey from its own point of origin in an idyllic Colorado meadow located in the heart of what would later become Rocky Mountain National Park. Tumbling out of a range called the Never Summers, the Grand cut a diagonal slant down the western slope of the Continental Divide, following a west-trending route that would eventually accommodate a long stretch of Interstate 70. Along the way, it collected the runoff from half a dozen or more tributaries, all of them cold, white-water streams cascading from the tops of the Rockies: the Fraser, the Blue, the Eagle, the Roaring Fork, the Fryingpan, and the Crystal.

At the center of a crescent-shaped valley that would later become the farming town of Grand Junction, the Grand picked up the Gunnison River, then crossed into Utah, wheeled left, and began drilling south through the same badlands into which the Green had disappeared—an impenetrable landscape of bald mesas, wrinkled cliffs, and isolated pockets of mountains whose snowy peaks looked like icebergs marooned in an ocean of impossibly blue air. Somewhere out in that maze of wind-raked stone, the two rivers, which by now had covered a combined distance of nearly twelve hundred miles, arrived at a secret place deep inside what is now Canyonlands National Park, a spot known as the Confluence, and merged to form the Colorado.

More than a thousand miles downstream from the Confluence, the Colorado emerged from the Grand Canyon and was joined by the Virgin, a tributary whose waters arrived just east of where Lieutenant Ives’s steamboat had come to a crashing halt. Almost everything that lay between those two distant points was a complete mystery. In fact, explorers had reached and forded this stretch of the Colorado at only a handful of places, and since the time of Cárdenas, no one had undertaken a systematic effort to navigate or chart the course of the river. On the Corps of Topographical Engineers 1855 map of the Southwest, the most definitive piece of cartography of the day, a dotted line of almost lyrical uncertainty traced across the empty space to represent the engineers’ best guess as to where the water ran. But the actual details of most of that journey—whether the Colorado doubled back on itself, whether it cascaded over waterfalls the size of Niagara, or bored through underground tunnels—was anybody’s guess. Herein lay yet another unique attribute of the challenge that Powell had laid before himself.

When white explorers advanced into the American wilderness for the first time, they were almost never pioneering a new route. Men like Lewis and Clark, Jedediah Smith, and John Charles Frémont were, with rare exceptions, following the immemorially ancient trails used by Native Americans for trade, hunting, and war. Not so with Powell. Although parts of the Grand Canyon were known intimately, many sections had never been touched. The shoreline of the river itself was so riven by impassable cliffs that the first traverse on foot would not take place until 1977. In Powell’s day, Indians and mountain men alike traded in the widespread belief that no one who ventured upon the Colorado would emerge from the canyon alive. The river’s isolation and secrecy, however, were only part of what made it superlative. There was also its vertical drop.

The Colorado’s watershed encompasses a series of high-desert plateaus that stretch across the most austere and hostile quarter of the West, an area encompassing one-twelfth the landmass of the continental United States, whose breadth and average height are surpassed only by the highlands of Tibet. Each winter, storms lumbering across the Great Basin build up a thick snowpack along the crest of the mountains that line the perimeter of this plateau—an immense, sickle-shaped curve of peaks whose summits exceed fourteen thousand feet. As the snowmelt cascades off those summits during the spring and spills toward the Sea of Cortés, the water drops more than two and a half miles. That amounts to eight vertical feet per horizontal mile, an angle that is thirty-two times steeper than that of the Mississippi. The grade is unequaled by any major waterway in the contiguous United States and very few long stretches of river beyond the Himalayas. (The Nile, in contrast, falls only six thousand feet in its entire four-thousand-mile trek to the Mediterranean.)

Also unlike the Nile, whose discharge is generated primarily by rain, the engine that drives almost all of this activity is snow. This means that the bulk of the Colorado’s discharge tends to come down in one headlong rush. Throughout the autumn and the winter, the river might trickle through the canyonlands of southern Utah at a mere three thousand cubic feet per second. With the melt-out in late May and early June, however, the river’s flow can undergo spectacular bursts of change. In the space of a week, the level can easily surge to 30,000 cfs, and a few days after that it can once again rocket up, surpassing 100,000 cfs. Few rivers on earth can match such manic swings from benign trickle to insane torrent. But the story doesn’t end there, because these savage transitions are exacerbated by yet another unusual phenomenon, one that is a direct outgrowth of the region’s unusual climate and terrain.

On most sections of the Colorado Plateau, rainfall is sparse and infrequent. Many areas receive less than six inches a year, roughly equivalent to what falls on Africa’s Kalahari Desert. It is not unusual, however, for almost the entire annual quota to fall during a single storm or two—brief but exceptionally violent and highly localized cloudbursts that hammer into the dry dirt like a power washer. With so little vegetation to hold that dirt in place, the loose soil is swept into the canyons in muddy torrents, creating flash floods that transfer colossal loads of sediment directly into the river, turning it the color of chocolate. Rolling with a muscular, heavy viscosity that makes it seem more solid than liquid, the river annually removes nearly sixty dump trucks of sediment for each square mile within its watershed, dismantling the landscape grain by grain, pebble by pebble, and freighting the entire mass toward the Sea of Cortés.

As a result, the Colorado is one of the siltiest rivers in the world. It’s probably safe to say that no other river anywhere can match the compulsive intensity with which it cuts away the topography and bulldozes those materials downstream. Prior to 1963, the year that the Glen Canyon Dam was finished, the Colorado hauled an average of nearly half a million tons of sand and silt past Yuma, Arizona, sixty miles upstream from the river’s mouth, every twenty-four hours. (Its record, set in 1927, was more than twenty-seven million tons of sand and silt in a single day.) The Nile and the Mississippi are both renowned for their alluvial deltas, but the Colorado’s silt-to-water ratio leaves them in the dust. A single cubic foot of the semisolid Colorado is seventeen times more silt-laden than the so-called muddy Mississippi, a river that carries twenty-four times more volume and drains an area five times the size of the Colorado’s basin. And for every acre-foot of water—defined as a unit of water equal to one acre covered one foot deep—the Colorado freights eleven tons of silt. One way of putting this into perspective is to consider that France and the United States together excavated 357 million tons of dirt while digging the Panama Canal, during roughly fifteen years of total labor. In Powell’s day, the ancestral Colorado was capable of transporting the same amount of soil, by weight, in less than a fortnight.

The virgin Colorado was so saturated with silt that, during certain times of the year, only about 48 percent of the cocoa-colored slurry sluicing past Lee’s Ferry was actually composed of water. Among the handful of settlers who first lived within the canyon country during the nineteenth century, it was said that the river was “too thick to drink and too thin to plow.” Others joked that on windy days dust could be seen blowing off the water’s surface. This was no laughing matter, however, to the Mormon sheepherders who attempted to ford their flocks at Lee’s Ferry and stood helplessly as the animals sank beneath the surface, pinned down by the weight of the sediment trapped in their wool.

This unusual combination of gradient, volatility, and sediment distinguishes the Colorado as the most tempestuous river on the continent—savage and unpredictable, often dangerous, and almost psychotic in its surges. No river in Europe, no river in South America, no river in Russia, compares to it. Pakistan’s Indus and the Tsangpo in Tibet exceed its drop. The Nile and the Mississippi deliver a larger gross tonnage of silt. A number of rivers in Canada match or exceed the savagery of its rapids. But none of them combine these elements like the Colorado. And those qualities, put together, account for its greatest claim to fame. No other river on earth has ever cut canyons to rival those of the Colorado.

All of this meant that Powell was about to take on an almost impossibly daunting set of challenges in the spring of 1869. In the thousand miles that lay between the head of the Green in Wyoming and the Grand Wash Cliffs, the river and its tributaries had excavated seventeen major canyons. When the expedition launched in the shadow of the railway trestle at Green River Station, a dozen of those canyons had not even been named, and three of them featured bigger white water than anyone in North America had ever boated—a gauntlet of almost five hundred separate rapids.

The Major and his companions had no knowledge of any of these obstacles. Nevertheless, they intended to tackle them all.



3


Into the Great Unknown

Wherever we look there is but a wilderness of rocks; deep gorges, where the rivers are lost below cliffs and towers and pinnacles; and then a thousand strangely carved forms in every direction; and beyond them, mountains blending with clouds.

—JOHN WESLEY POWELL

FOR such a momentous undertaking, the crew of nine that Powell had corralled together was a remarkably ragged bunch, a band of mavericks, fugitives, and Civil War veterans, most of whom had been drawn to the expedition in the hope of finding adventure or a quick way to get rich. Bill Dunn was a classic mountain man: a ferociously competent hunter who dressed in a filthy pair of buckskin pants and wore his hair so long it fell the length of his back. Billy Hawkins was rumored to have committed some sort of mysterious crime in Missouri and was now running from the law while earning his keep as a trapper. John Sumner, who would emerge as the acknowledged leader of the group in Powell’s absence, was a combative, sharp-tongued scout who enjoyed bragging about how he had once thwarted a war party of Utes by planting himself on a keg of gunpowder with a cocked revolver and offering to blow them all to hell. And George Bradley was a hazel-eyed sergeant from New England who had been raised in the Maine cod fishery and was later wounded at Fredericksburg. Fearless in a crisis and tough as a badger, Bradley was the only member of the crew, aside from Powell, who knew anything about boats.

The others included Oramel Howland, an ex-Vermonter who had transplanted himself to the West and preferred gunning for elk and bear to practicing his established trade as a printer and editor. At thirty-six, he was the oldest member of the group. Oramel’s younger brother, Seneca, was a quiet and pensive young man with deep-set gray eyes who had fought at Gettysburg. Andy Hall, the youngest member of the expedition, was the cheerful eighteen-year-old son of Scottish immigrants who worked as a bull whacker, a teamster who drove oxen. And Frank Goodman was a florid-faced Englishman who was rattling around the West in search of gold or excitement—and so keen to find either that he offered to pay Powell for the privilege of signing on.

Rounding out the company was the Major’s younger brother, Walter, who had spent ten months at Camp Sorghum, a notorious prisoner-of-war camp in South Carolina, where inmates were confined in an open-air stockade, with almost no food, amid their own excrement. Walter had emerged from this ordeal a bitter wreck of a man whose impenetrable depressions could be broken only through volcanic outbursts of rage or by singing war ballads. (He had a baritone that an angel would envy.)

These men knew almost nothing about the details of their route except that it would bring them within walking distance of only a single settlement, a trading post on the Uinta Indian Reservation in northeastern Utah. Beyond that point, they would be irrevocably committed, with no chance of turning back. Inside the deepest canyons, it was taken as a given that entire stretches of river would offer no way of climbing out—and if they did somehow reach the rims, they would probably confront hundreds of miles of open desert. As daunting as all that was, what loomed most disturbingly in the back of everyone’s mind was a question that arose from one of the few hard facts available to them.

Their point of departure sat at 6,115 feet above sea level, and the elevation at the mouth of the Virgin River, about thirty miles east of present-day Las Vegas, was at roughly 800 feet, so they knew that the river would be descending slightly more than one vertical mile. The question was how that drop was apportioned, and whether any of it might involve waterfalls. Wyoming’s Yellowstone River featured two enormous cascades, the second of which, at three hundred feet, was almost twice as high as Niagara. If Powell and his men encountered a drop of even a fraction of that height in a section where the canyon walls were too sheer to beach their boats and the current was too swift to resist, the entire party could easily be swept to its death.

Exacerbating all of these issues was the fact that none of them had ever run a rapid or knew the first thing about white water. Perhaps the most graphic evidence of their ignorance about the kind of savagery that a river such as the Colorado could unleash was that only one member of the entire crew, the man who was missing an arm, was equipped with a life jacket. The other compelling testament to how little they knew about what they were getting into was their four boats.

Custom-made in Chicago to Powell’s specifications, three of the craft were Whitehalls, a sleek design that had originated in New York City around 1820 and was so efficient in the water that the boats were favored by the gangs of thieves who plundered the ships in the city’s harbor, as well as by the police who pursued them. They were also spectacularly unsuited to a wild desert river. The Maid of the Canyon, the Kitty Clyde’s Sister, and the No Name were twenty-one feet long with double stems and sternposts, and they were heavily planked with oak for added strength. Each weighed close to half a ton and would carry an additional two thousand pounds in cargo. In consequence, they were backbreaking on a portage. But the Whitehalls’ biggest liability lay in their rounded bottoms and their keels, features that made them all but impossible to pivot, a key ability on a river where maneuverability was essential.

The fourth craft, which was shorter and lighter but scarcely more maneuverable than its sisters, was named in honor of Powell’s wife. The Emma Dean would serve as the pilot boat and lead the way, with Powell issuing orders to the trio of “freight boats” in his wake by waving signal flags with his one good arm.
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When the crew spun out into the swift and glossy current on May 24, the heavy loads forced the freight boats to ride so low in the water that the oarsmen kept running up against sandbars. That night, they decided to pull five hundred pounds of bacon from the storage compartments and dump all of it overboard, a move that would later haunt them.

Over the next fortnight, one mishap followed another. Just after lunch on June 8, while attempting to wallow through a rapid the men later coined Disaster Falls, the No Name struck a boulder hard enough to throw out her three-man crew, then blundered broadside into another rock, broke in half, and sank. In addition to the loss of the boat, the wreck cost them a third of their rations.

During the following week, they managed to drive the remaining three boats into rocks hard enough to cause all of them to leak. Then, late on the afternoon of June 17, Billy Hawkins, the cook, built his fire too close to some dead willows and sparked a blaze that swiftly turned their entire camp into a conflagration, forcing them to grab whatever they could and make a mad dash for the water. As the men tumbled into the boats, they were literally aflame, frantically attempting to douse their beards while tearing away their burning clothing. Meanwhile, Hawkins leaped into his boat, his arms filled with the mess kit, lost his footing on the gunwale, and tossed almost every piece of cookware—plates, cups, knives, and forks—directly into the river.

As they struggled with these disasters, the river established what would become a familiar pattern. It wheeled sinuously through broad valleys and unpopulated parklands until it ran up against a range of mountains, then cut through the barricade to form a canyon. Inside these declivities, the walls would rise, the world would narrow, and the current would contort into rapids that could last for miles. Eventually, the ramparts would fall back, and as the river flowed into another valley, the land would open up again, affording another dramatic view of banded buttes in the foreground and, shimmering in the distance, the snowcapped subranges of Wyoming, Colorado, and Utah. As they made their way downstream, they christened every major feature the crew encountered—the buttes, the promontories, the side streams—like Adam naming the animals.

The days swiftly became weeks, and as May gave way to June, the portages grew ever more frequent, one following upon the back of the next, sometimes by as little as a hundred yards. The labor was brutal and exhausting and the men worked like stevedores, unloading thousands of pounds of cargo and hauling everything downstream by hand, then shuffling back upstream to carry the boats or to lower them along the shore with ropes. But they were making progress. By the middle of June, they had reached an idyllic stretch of calm water in southeastern Utah that they named Echo Park, and just a few miles downstream from this point, they conducted a twenty-mile hike to the last outpost of civilization, the trading post on the Uinta reservation. There, Goodman, the adventure-seeking Englishman, announced that he had endured enough and resigned. Then it was back to the river and through Desolation, Gray, Labyrinth, and Stillwater Canyons until, at 4:45 p.m. on the afternoon of July 16, they looked to the left and saw that the Green was about to be joined by another river with an equally strong current, which they immediately identified as the Grand.

They had reached the Confluence and were, finally, riding the back of the old man himself, the Colorado proper.

By now their skin was cracked and sunburned, their hands were blistered and chafed, and their bodies had been battered by being dragged over the rocks when they lined the Whitehalls through the rapids. Miraculously, no one had suffered a debilitating injury such as a torn ligament or a broken leg. But they were in poor shape, and the boats were faring even worse. The hulls required constant patching, while any oars that were lost or shattered meant that new ones had to be laboriously sawed from driftwood. As for their commissary, much of the flour was now congealed with river water, the apples and the coffee beans were coated in silt, and the bacon was slowly turning green. Thanks to the loss of the No Name and the damage inflicted by the fire, none of the crew had an entire suit of clothes left, and several were all but naked. “I had a pair of buckskin breeches [and] they were so wet all the time that they kept stretching and stretching,” Hawkins wrote in his journal. “I kept cutting off the lower ends till I had nothing left but the waist band.”

Under such strain, tempers frayed and arguments flared, and by late July, as they were nearing the end of Utah’s Cataract Canyon, the crew were approaching mutiny. Much of their frustration was directed at Powell, who was so cautious about white water that he rarely risked running a rapid when it was possible to order yet another hated portage. While the men set about unloading the boats for the third or fourth time that day, the Major would wander off to “geologize”—collecting rocks, taking barometric readings, and making meticulous notes on the weather, the terrain, and the stars. None of that would have been a problem with a different type of leader, but Powell was prickly, aloof, and in practical matters, often rather incompetent. His flair for choosing the worst possible place to camp was especially galling. “If I had a dog that would lie where my bed is made tonight, I would kill him and burn his collar and swear I never owned him,” George Bradley seethed in the pages of his diary. Later he added, “If we succeed, it will be dumb luck, not good judgment that will do it.”

And so, amid increasing psychological disarray—divided by anger, racked by anxiety, undermined by a distrust of their leader that seemed to deepen with each passing mile—the crew crossed another key threshold on August 5 when, at the downstream end of a placid and beautiful canyon they had named Glen, they reached an open pocket where the cliffs came down to river level. The spot, which would later be known as Lee’s Ferry, marked the entrance to the landmark that was not only the very first great feature in the territory of the United States to have been discovered but, perhaps fittingly, the very last to be explored.
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From the moment they entered the Grand Canyon, the walls rose higher, the space between them narrowed, and the scale of everything shifted. By the end of that first day, several new layers of limestone and sandstone had pushed out of the shoreline next to the river and shouldered the rimrock a quarter of a mile into the sky. As each stratum stepped back from the next in a stairlike progression, the entire ensemble began to take on the contours of a giant wedding cake of rock. By the third day, the walls displayed a horizontally banded palette of some half a dozen colors that ranged from tawny gold to deep maroon and, later, a rose-petal pastel that seemed to smolder with an inner fire, as if it bore the reflected glare of a furnace deep inside the earth. As the boats penetrated farther into this labyrinth, the cliffs were sculpted into dimensions that were both breathtaking and sublime.

Unfortunately, the little band of boatmen had neither the time nor the inclination to appreciate most of this display. Tributary gorges were now spearing in from both the left and the right, and at the mouth of each tributary, a fan-shaped deposit of rocky debris bottlenecked the river, creating sharp hydraulics whose size and viciousness surpassed all but the biggest white water they had so far encountered. They quickly learned to tune their ears to the deep-throated, express-engine roar that signaled the approach of yet another rapid. Echoed and intensified by the rising walls, the thunder of the water quickened their pulses and deafened their ears. Their voices were all but lost as they shouted warnings and directions to one another.

The deeper they went, the more remote and lost they felt until, on August 10, they arrived at a turquoise-colored stream known as the Little Colorado, which entered from the left. Here, at this isolated confluence surrounded by slabs and pillars that would dwarf all the cathedrals of Europe, Powell inserted his most famous passage into the journal that he later published:

We are three quarters of a mile in the depths of the earth, and the great river shrinks into insignificance, as it dashes its angry waves against the walls and cliffs, that rise to the world above; they are but puny ripples, and we but pigmies, running up and down the sands, or lost among the boulders. We have an unknown distance yet to run; an unknown river yet to explore. What falls there are, we know not; what rocks beset the channel, we know not; what walls rise over the river, we know not.
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