
Deep Blue Home

An Intimate Ecology of Our Wild Ocean

Julia  Whitty


HOUGHTON MIFFLIN HARCOURT

BOSTON NEW YORK

2010









Copyright © 2010 by Julia Whitty 

ALL RIGHTS RESERVED

For information about permission to reproduce selections from this book,

write to Permissions, Houghton Mifflin Harcourt Publishing Company,
215 Park Avenue South, New York, New York 10003.

www.hmhbooks.com

Library of Congress Cataloging-in-Publication Data

Whitty, Julia.

Deep blue home : an intimate ecology of our wild ocean / Julia Whitty.

p. cm.

Includes bibliographical references.

ISBN 978-0-618-11981-3

1. Ocean currents. 2. Deep-sea ecology. 3. Whitty, Julia—Travel. I. Title.

GC231.2.W49 2010

551.46—dc22 2009047558

Book design by Brian Moore

Printed in the United States of America

DOC 10 9 8 7 6 5 4 3 2 1

Lines from "Lament for the Dorsets" by Al Purdy, from Beyond Remembering;

The Collected Poems of Al Purdy. Copyright © 2000 by Al Purdy. Reprinted by

permission of Harbour Publishing.

Lines from "No More Fish, No Fishermen" by Shelley Posen. Copyright © 1996 by

Shelley Posen, Well Done Music, BMI. Reprinted by permission of Shelley Posen.

Excerpt from "Terror in Black and White" by Robert L. Pitman and Susan J.

Chivers, reprinted from Natural History, December 1998/January 1999. Copyright

© 1998 by Natural History Magazine, Inc. Reprinted by permission of Natural

History Magazine.

Portions of this book first appeared in Mother Jones as "The Fate of the Ocean"

(March/April 2006), "The Thirteenth Tipping Point" (November/December

2006), and "Gone" (May/June 2007).





In memory of my father, Mark Stephens Whitty, who grew up sailing the wild Southern Ocean off Tasmania and who first took me offshore and taught me about wind, waves, and the power of coming about 







Contents

Part One: Isla Rasa 

1. The Very Air Miraculous [>]

2. The River That Was Nowhere and Everywhere [>]

3. Another Heaven [>]

4. Hunger Island [>]

5. The Ornament of the Body [>]

6. One Hundred Days of Solitude [>]

7. Whorls [>]

8. The Unreefed World [>]

9. The Epitome of Unrestrained Freedom [>]

10. Mirage [>]

11. Emotional Ecology [>]

12. The Anti-Bodies of Quiet [>]

13. Everything Is Already Brilliant [>]

Part Two: The Underwater Rivers of the World

14. The Distant Geography of Water [>]

15.The Ecumenical Sea [>]


16. Deepwater Formation [>] 

17. The Tempest from the Eagle's Wings [>]

18. One Meritorious Act [>]

19. Jump Cut [>]

20. Lament for the Thirty Million [>]

21. All Time Is Now [>]

22. Trophic Cascade [>]

23. Bone Rafters [>]

24. Soundsabers [>]

25. Salting Down the Lean Missionary [>]

26.The Existence of a World Previous to Ours [>]

27. Reading God [>]

28. Nemesis [>]

29. The Inexplicable Waves [>]

30. At the End of Hunger [>]

Part Three: The Airborne Ocean

31. Serpent Cave [>]

32. Black Mirror [>]

Acknowledgments[>]

Notes[>]



PART ONE

ISLA RASA

O troupe of little vagrants of the world, leave your footprints in my words. 

—RABINDRANATH TAGORE

Stray Birds




1. The Very Air Miraculous

WORKING MY WAY back to the casita, the little stone hut we call home, I hop the boulders along the rocky shoreline, where relatively few of the 300,000 seabird inhabitants of Isla Rasa choose to nest. Even so, some Heermann's gulls—first-year breeders or latecomers or recluses—are nestled among these outermost rocks, napping on their eggs, confident of privacy, only to be rudely awakened by the approach of my dusty shoes. One after another, as if yanked on invisible strings, they burst into flight, webbed feet paddling, wings rowing backward, yowling aow-aow-aow in alarm and loosing globs of guano. I've been here for a month and still feel guilty about disturbing them. 

It's late on an April day, and some strange trick of atmospherics is providing a hypnotic illusion. Perhaps it is "the very air miraculous" that John Steinbeck wrote of during his travels in these parts in 1940 with the marine biologist Ed Ricketts.1 Here and now, sea and sky have merged into a pewter veil so thick the horizon line is erased. Yet the air is actually clear enough that flying birds cast black shadows on the icelike sea surface, invisible except for the shadows—a paradox of clarity and confusion created by a form of fog I've never seen before—not a whiteout in snow but a silverout in the subtropics, some 350 miles southeast of San Diego and 1,000 miles northwest of Mexico City. 

I pause to study the effects of disorientation in a familiar landscape. At other times and places—in the weightlessness of underwater at night, for instance—I've lost enough sense of direction that vertigo upends my bearings. But here in the foggy heart of the Gulf of California, I'm anchored to Earth by gravity and affixed to the ocean by the sound of slap-happy waves. What's adrift here isn't the compass but time. As if a brontosaurus could unfurl its neck from beneath the waves or a pterodactyl flap ashore.

And then a prehistoric head does punch through the surface ten feet offshore, followed by the longitudinal ridges of a shell. It's a leatherback sea turtle, a creature straight out of prehistory, an inhabitant of the deep blue home for at least 110 million years, whose ancestors once shared the ocean with dinosaurs. From the length of the tail, this one appears to be a female. In the last pulse of light before darkness, she forms a perfect mirror-image twin with the surface: a two-headed turtle, jellyfish tentacles streaming from the corners of her mouths, like cellophane noodles in a silver broth.

The scene is transfixing. And not only because she's the biggest sea turtle I've ever seen, maybe six feet long and, I guess, a thousand pounds. Not only because leatherback turtles are rare or because it's the end of the day and living outdoors makes me perpetually hungry and right now even jellyfish soup sounds good. But because of the tableau of cause and effect rippling from it.

The turtle sculls at a leisurely rate, dipping her head, heaving the long tentacles into the air, swallowing, eyes closed to avoid the stings. As she chews the bell of the jellyfish underwater, the curve of her leathery back—it's not really a shell at all—pitches and yaws above the water line like a capsized dinghy. The sight is intriguing enough that an elegant tern, another breeder on Isla Rasa, detours from its flight path between feeding ground and nesting colony to hover quizzically on butterfly wings. Other terns notice this one's attentiveness, and a small flock coalesces in the air, wings open, heads down, all eyes focused below, where a school of damselfish bounces off the turtle's flippers, picking her skin clean. A few Heermann's gulls congregate on the wet rocks, slipping on algae, jostling for position, until one jumps in and paddles counterclockwise around the turtle as she drifts clockwise on the currents circling the island. The terns sideslip through the air to keep up. 

Just offshore, the entourage twirls into a floating raft of eared grebes, thousands of small water birds paddling in close formation. They dive en masse when the turtle approaches, their webbed feet stroking the surface before disappearing into the ripples of their own making, then pop up in the same tight formation a hundred feet away. The flock will be here for only another day or two, en route to California's Salton Sea, three hundred miles to the north. It will fly there tonight or tomorrow night, traveling nonstop, then make another nonstop flight to California's Mono Lake, then split into smaller groups headed for their birth lakes scattered through the Canadian Rockies and northern Great Plains. Between here and there they'll cinch the disparate bodies of water together as surely as threads in a necklace of blue beads.

A half-dozen Heermann's gulls accompany the sea turtle on her perambulation of the current. They twirl on the paddles of their feet and peck at the water, sampling strands of jellyfish goo. Their species is adept at the thievery biologists call kleptoparasitism—stealing fish from other seabirds, particularly from the gular (Latin gula: gullet) pouches of pelicans, though these gulls aren't filching now because they don't eat jellyfish. Curiosity binds them to the turtle dining benevolently between their feet. Their persistent hopefulness binds them to the tableau. 

From the deep waters beyond the grebes, a fin whale surfaces, sleek black back rolling forward a seemingly impossible length before the tiny dorsal fin scythes out of the water, travels the arc, then disappears below. The flukes stir a boiling cauldron of eddies without ever breaking the surface. A fishy mist of whale breath drifts my way.

Although darkness is falling, I follow the drift of the sea turtle on foot, retracing my steps along the shoreline to the easternmost valley of the island, where the sound of 30,000 breeding terns produces a collective voice as strident as a factory of metal parts gone haywire, broken steel and fan belts screaming. After a field season here, my hearing will never be the same. The terns creating this unlikely cacophony are pretty white birds bedecked with black crests and packed side by side within a bill's length of one another, in such tight formation that their nest scrapes assume the shape of perfect hexagons rimmed with guano and pebbles. This tessellated (Latin tessellatus: mosaic) pattern, like the cells of a honeycomb or the scutes (Latin scutum: shield) of a turtle's carapace, is one of nature's most efficient methods for packing space maximally.

The terns' work continues around the clock. As does the din. Even now in the dusk, thousands of terns are navigating through the congestion in the air and on the ground, hundreds of birds exiting the valley, hundreds more arriving, gliding in low, bills full of sardines, startling at the sight of the heaving turtle boat, their white wings pumping hard on the downstroke as they struggle to rise. Some careen close to my head, their distinctive krrrrrk-krrrrrk trills, the flutter from their wings, ghosting past my ears.

And then the leatherback drifts beyond where I can follow without trespassing on the tern colony I'm here to protect. Anyway, it's nearly too dark now to see, so I turn toward home, climbing the familiar trail away from the tern valley, down into a gull valley, past the mountainous sand dunes formed of eons of powdered guano, then over another ridge and through another gull colony, before cresting the rocky ridge where the  casita lies. Along the way I unnerve many gulls, who curse me in ooh-ooh now-now calls. As it does every spring evening, the sound of this island swells to fill the void of night.





In satellite images of Mexico's Gulf of California—that 700-mile-long finger of water splitting the peninsula of Baja California from the Mexican mainland—tiny Isla Rasa is invisible, lost to wave clutter and scale. The island is so minuscule that few maps bother to note it. Sea charts record an unnamed dot at 28°49'N, 112°59' W, in the part of the gulf known as the Midriff Islands region, a 60-mile-wide knuckle formed of numerous volcanic islands rearing from deep submarine canyons. Most of these islands are bigger, taller, more picturesque, more ecologically diverse, and far more enticing than Rasa to a human sailor plying these reaches. Isla Ángel de la Guarda, Rasa's largest neighbor, dominates its northern skyline with a reptilian spine of mountains 43 miles long and 4,300 feet high, painted in chameleon strata of red, ochre, and white that change hue with the season and the day.

In contrast, dun-colored Rasa barely rises above the waves, only 115 feet at its highest point and much of it lower than that. The word rasa means flat in Spanish—though the majority of English-language books and visitors mistakenly spell and pronounce the island's name "Raza," which means breed or race, an error that resonates faintly if you think of the island as the race of birds.

Isla Rasa presents such a humble profile that even from sea level many miss it. John Steinbeck, in the course of his travels with the biologist Ed Ricketts aboard the sardine boat the  Western Flyer, never visited Isla Rasa or commented on it and most likely never noticed it as he sailed through the Midriff first to its west and then to its east on his voyage up and down the gulf.

Most travelers in these parts find little reason to stop here. Bereft of safe anchorage, fresh water, shade, or comestibles, the island lies forlornly empty nine months of the year, a tabula rasa but for a few raptors and corvids, some cryptic lizards, geckos, and invertebrates, plus countless tens of thousands of bird carcasses, mostly chicks, desiccating in sun and wind in a scene of postapocalyptic bleakness. Drought cruelly prunes Rasa's struggling garden, its dozen cardón cactuses, its crotches of prickly cholla, sour pitaya, and senita cactuses, along with saltbush and a few intertidal succulents. Most of the year the only animate presence is the wind, exhaling heat, coughing chubascos (thunderstorms), blustering low-pressure systems in from the north, and in all seasons spooling powdered guano and feathers into spindly dust devils.

Yet come February and March, vitality returns with a vengeance as the gulls and terns home in on their own unforgettable microcosm. The Heermann's gulls arrive from as far north as British Columbia, the elegant terns from as far south as Chile. This nondescript wafer of sun-blasted rock is the bull's-eye at the center of their lives, and within hours of their arrival they begin to fertilize the dead ground with their overwhelmingly dense, noisy, odoriferous, lusty, busy energies. Within days, Rasa houses an average of 2,700 seabirds per acre. When their eggs hatch, weeks later, the number doubles.

For the few frenetic months that they are here, Rasa's birds endow the island with a rare visibility, a transient topography forming and unforming in the sky as the air vibrates with hundreds of thousands of wings. From the sea, the island mushrooms into a jittery cloud visible for miles. In one season of four, Isla Rasa is transformed into a curiosity that not even a hasty traveler through this land of oddities would wish to leave unexplored. 





Some 95 percent of the world's population of Heermann's gulls breed on Rasa. The species is wedded to this island, partnered with it in a coevolutionary experiment between organic and inorganic nature. The birds' droppings prove a fertile boon to Rasa's thin soils. The birds' sooty gray plumage mimics Rasa's native lava rock, and their silvery white head and neck feathers match the guano-capped stone. The overall effect is of an animate, restless, flight-prone geology that blows into action and emits perpetual noise. The impression is further enlivened by the gulls' fire-engine-red bills tipped in black, as if a quarter million cheerful votives were perpetually lit against the island's glare.

Heermann's gulls are confident birds, striding upright and purposeful, hopping expertly between rocks with a flick of the wings, soaring buoyantly on long primary feathers. Yet compared to some of the giants of the family Laridae—the great black-backed gull of the eastern seaboard, for instance—Heermann's gulls are petite, with a small-boned, soft-voiced delicacy ... though hundreds of thousands prove that even quietness multiplied can deafen.

Along with the gulls, as much as 97 percent of the world's population of elegant terns nest on Isla Rasa. Smaller and daintier than the gulls, they walk low to the ground, hunch-shouldered, strutting in fast-forward on seemingly motorized feet, orange bills outstretched as if following some urgent scent. Their plumage is strikingly white, highlighted with silvery wings. Their breeding plumage includes a rosy blush on the chest and a highly emotive black crest on the head that grows over the eyes, flipping and twitching with the expressiveness of an eyebrow. The ornithologist Arthur Cleveland Bent, in his Life Histories of North  American Birds, a twenty-one-volume set rolled out between 1919 and 1968, described elegant terns as "the most exquisite member of the charming group of sea swallows" and bemoaned the fact that their remote habitat prevented ornithologists from ever seeing one alive on the nest.2

A few thousand royal terns nest among the elegants on Isla Rasa. The two are difficult to distinguish except by careful observation. Given time, you might learn to see that the royals are slightly larger and more robust, their orange bills heavier and straighter, whereas the elegants' are decurved. The crests of the royals are also shorter and less flippity, and early in the breeding season they revert to the nonbreeding appearance of a black visor worn backward on a white head.

Both tern species arrive on Isla Rasa after the gulls have already established nesting territories on every usable inch of the island, usually early in March. The newcomers proceed to steal what they need, closing ranks under cover of darkness and dropping umbrellalike into a gull colony, flapping the spokes of their wings, jabbing the spokes of their bills. Come morning they've commandeered enough real estate to establish their own ternery, usually in one of the island's prime valleys, where the powdered guano lies as thick and soft as down pillows.

A fully packed gull colony forms an airy geometry, the birds spaced on two-foot centers. A tern colony nearly obscures the substrate, the birds packed into a seething, impenetrable sea of white polka-dotted with black, spiked with orange. In return for breeding inside what amounts to a giant gull colony, the terns are harassed every minute of every day by off-duty gulls or by subadult gulls patrolling the edges, fomenting squabbles, distracting the nesters, and stealing the terns' eggs. Nevertheless, the elegants invariably choose to nest beside larger gulls or terns, even when an opportunity to nest alone comes their way. On Isla Rasa the tradeoff boils down to this: better to live beside small predators who might eat a few of your eggs if their defenses help you survive the larger predators who might eat many more of your eggs. 

Which is precisely the reason these small gulls and terns choose Isla Rasa over the neighboring high islands of the Midriff region. The flat topography allows for extremely dense nesting congregations, which provide the best defense for all three species from the island's larger predators: peregrine falcons, common ravens, and yellow-footed gulls. Flat Isla Rasa, a promising island to begin with, has been engineered over time more to the seabirds' liking—the rocky ridgelines growing softer and the valleys broader under a thickening blanket of guano. Thus the birds make the island, and the island makes the birds.





Each evening I return to the casita in near darkness, feeling my way by sound, weaving between the aow-aow calls of this gull and the aow-aow calls of that one. Eventually I catch sight of the weak light from our Coleman lantern spinning wildly through the air. Like so many of the things of civilization that we've brought with us, the lantern works poorly, clogged by the only fuel—aviation gas—we can get from our only contact here, a remote fishing village on the Baja Peninsula. Mónica is vigorously windmilling the lantern at the end of her straight arm, as if preparing to underarm a softball—her way of testing our working hypothesis that an intense kindling of oxygen will light the lamp, though mostly it just sputters gas, shadows, and frustration. Every night we have to restrain ourselves from pitching it into the sea.

Enriqueta is on the radio with Bahía de los Angeles, our lifeline for aviation fuel, tortillas, fresh produce, mail, and, most critically, water. It's a three-hour boat ride from the island to the village, and the trip aboard an open twenty-five-foot fishing skiff, or panga, can be made safely only in good weather. There's no Coast Guard here and no telephones, and consequently no fisherman lives long as a fool. Some years after this field season, a team of biologists from the University of California, Davis, will suffer five fatalities in this turbulent neighborhood where deep waters, high islands, and small boats intersect. We are persistently reminded of our mortality by three handmade crosses marking unremembered deaths in one of Isla Rasa's tiny valleys. 

Before I set foot in the casita I hear alarm notes on the radio. The strange atmospherics are distorting the signal more than normal, stretching the voice from Bahía into a mournful oboe of concern. Have we seen a boat today? A small live-aboard cabin cruiser? A stranger appeared in the village this morning, a sunburnt, dehydrated American who had trekked in over the rugged and waterless Sierra de San Borja after beaching his skiff far to the south. He had left his brother aboard their broken-down boat and gone for help in the tiny skiff, only to encounter currents that redirected him wildly, as the currents in the Midriff tend to do, forcing him ashore and afoot in an unforgiving desert wilderness. Eventually he stumbled into Bahía de los Angeles and enlisted the help of a fisherman with a panga to return to his brother—only to find no trace of either the man or the boat.

Where was that? Enriqueta asks.

Anchored off the south coast of Isla Ángel de la Guarda.

From where we stand, the toothy monolith of this island is still visible in the dulling sunset to the northwest. We exchange glances. Everyone knows there's no safe anchorage there.

Mónica enters the radio room, the spitting lantern in hand. Its output is little more than one ghoulish candlepower, and its light warps the shadows cast on the stone walls by our hanging bird skins, blown eggshells, a half-dissected sea lion pup, the three of us. We stare, upset by this news of a distant stranger in distress.

Over the coming days the saga unfolds on the radio as other fishing pangas join the hunt and the few yachts in the Midriff are alerted. The brother charters a plane from the United States to fly a search mission. We have no boat, but we scan with binoculars many times from many viewpoints on the island. Yet as far as we know, nothing more is ever seen of the lost brother or the cruiser, and we are left restless and wondering. Only the birds and the fish, in their trembling clouds, know his fate. 



2. The River That Was Nowhere and Everywhere

THE TRUTH IS, the story I tell of a field season on Isla Rasa happened many years ago, in 1980. Enriqueta Velarde was a young woman closing in on her doctoral dissertation, on the breeding ecology of Heermann's gulls, for the Universidad Nacional Autónoma de México in Mexico City. Nowadays most of what we know of the science of this island and most of what I write here comes from Enriqueta's thirty years of continuous observations from one field season to the next on Isla Rasa.1 Mónica was working on a study of elegant terns. I, an undergraduate wandering through academia after a teenage non sequitur in the world of professional theater, was working for Mónica. 

Within nature's time frame and according to the slow clock of the deep blue home, my idyll on Rasa happened less than yesterday —though the elapsed time between then and now marks a cusp between eras in the Gulf of California, between a relatively pristine Edenic period (to paraphrase the Harvard biologist Edward O. Wilson)2 and our present Underworld period, when the souls of so many species are crossing the waters to extinction.


Within these thirty years, science itself has changed. Many investigations have come to focus on the processes of extinction, some dissecting the five mass exterminations that have reshaped Earth dramatically in the past half-billion years, others uncovering the sixth great extinction currently underway. In these three seminal decades, our understanding has evolved to the point that we recognize how our excesses—habitat destruction, invasive species, pollution (including global-warming pollution), and human overpopulation—are converting this manmade extinction into a graver and more mortal threat than all others ... one that seven of ten biologists believe poses a greater threat to human existence in the coming century than global warming, its contributor.3 

We track the fate of life on Earth through the Red List, compiled by the International Union for the Conservation of Nature and Natural Resources (IUCN). Less than 3 percent, some 44,000, of Earth's known species have been scientifically assessed and categorized on the list's downward spiral from "Least Concern" to "Near Threatened" to "Vulnerable" to "Endangered" to "Critically Endangered" to "Extinct." Of these species, one in five mammals, one in eight birds, one in three amphibians, reptiles, corals, fish, conifers, and other cone-bearing trees are teetering toward extinction. Biodiversity, the living caul of a world perpetually rebirthing itself, is thinning dangerously.

In the Mahabharata, an epic Sanskrit poem of 100,000 couplets, there exists another Rasa, the River Rasā flowing through the Underworld, a Hindu River Styx bearing the souls of the newly dead from life. It was during my tenure on the desert island of Rasa that I first felt the griefs of the River Rasā wash my shores, as the vanished and nearly vanished travelers of the wild wafted by. The leatherback sea turtle (Dermochelys coriacea; Red List: Critically Endangered 2000)4 visiting Rasa that spring evening in 1980 was one of 30,000 female leatherbacks nesting between Baja California and the Isthmus of Tehuantepec that year. By 1996 less than 900 leatherbacks remained anywhere along the Pacific coast of Central and South America. Within that brief window of time, most of her long-lived race were killed in fishing gear or from ingesting garbage or pollution or the plundering of her species' eggs. 

In the years following, I met other wayfarers clinging to the banks of life against the flow of Rasā: the world's smallest porpoise, the vaquita (Phocoena sinus; Red List: Critically Endangered 2008)—endemic to the Gulf of California and now reduced to 150 animals; the scalloped hammerhead shark (Sphyrna lewini; Red List: Near Threatened 2000)—once abundant here, now mostly memories. Each trip back to Isla Rasa and its oceanic neighborhood reinforced my impression of an inconsolable future ... like the moment in the Mahabharata when the goddess Parvati tiptoes behind her husband Shiva, god of destruction, and playfully covers his eyes with her hands. Giggling, delighted at her game, she is instantaneously overwhelmed by Shiva's response—by the end of joy, by darkness shuttering the windows of the universe as the infinite blinks out and all hope fades.

Just like that.





I've often wondered: Did the leatherback I saw on Isla Rasa's shores that spring evening survive the next terrible decades? Since hatching, she would have meandered the 10,000-mile round trip many times between her feeding grounds off the western coast of South America near the Galápagos Islands to her likely birth and nesting grounds in the Midriff not far from Isla Rasa, fueling herself and her eggs primarily on jellyfish plus a smattering of sponges, squid, sea urchins, crustaceans, tunicates, fish, and floating seaweed.5 Growing larger and less vulnerable with each passing year, she would have faced fewer dangers over the course of time until only the most oversized tiger sharks could harm her.


But then everything changed. In the late twentieth century, for the first time in the history of her species, a leatherback did not grow safer with age. Instead of invincibility, she faced mortal danger, as did all of her kind. In fact her risks increased so dramatically that by 2004 she gambled with a 50 percent chance of capture and drowning in fishing gear every single year. And that's assuming she survived all the other storms mounting in her path from the continued illegal capture of sea turtles for food, the growing risks of boat collisions and of the fatal ingestion of floating shopping bags, birthday balloons, rubber, tar, and oil. To make matters worse, the pressures facing her offspring multiplied too. At the onset of the twenty-first century, most of her eggs disappeared from egg poaching or from human construction and development on her nesting beaches. Many of those eggs that did survive to hatch suffered the lethal consequences of light pollution—the hatchlings seduced away from the moonlit sea toward streetlights and the headlights of cars. 

In 1980, the point at which I begin to tell this story, the jellyfish-eating leatherback sea turtle may have already encountered and successfully dodged many anthropogenic (Greek anthropos: man; Latin genero: begetting) troubles. During that field season on Isla Rasa the three of us were aware of the huge pressures mounting on her kind, and on all other living kinds. This knowledge was already changing our own small corner of inquiry, the science of ethology—animal behavior in the wild. Enriqueta and I talked often and wistfully of the classic field studies of Konrad Lorenz and Niko Tinbergen, who indulged in what seemed to us the delicious luxury of studying geese and gulls in the absence of humans. We understood, however, that our generation of scientists would be shaped by the inescapable responsibility of studying wild animals in wild settings forever diminished by our kind.

***


When I first visited the Gulf of California, the human population was so scarce and the wildlife so abundant and tame that many referred to this remarkable body of water and its archipelagoes as the other Galápagos. "We felt deeply the loneliness of this sea," wrote Steinbeck in 1940 of the waters not far from Isla Rasa. "No ships, no boats, no canoes, no little ranches on the shore nor villages. Now we would have welcomed a fishing Indian to come aboard and eat canned fruit salad, but this is a deserted sea." 

Even in 1980, few Americans living beyond the American Southwest had ever heard of the Gulf of California. Most who had knew it as the Sea of Cortez, thanks to Steinbeck's Log from the Sea of Cortez— though many Mexicans dislike that name as much as they dislike the conquistador Hernán Cortés, for whom, it's said, only one statue stands in all of Mexico. For Mexicans, the gulf was their very own Wild West, a frontier for people who needed or wanted to flee the strictures of mainland life.

Yet it was not pristine when I arrived in 1980 and had not been since the closing of the first gates on the first dam on the Colorado River in 1907. For eons before that, the Colorado had scoured 1,500 miles of the drylands of the North American Southwest and transported countless cubic miles of pulverized rock downstream in seasonal blooms of silt. Millions of years of these flows sculpted the gulf's bathymetric map, building a sedimentary shelf one quarter the length of the Gulf of California 30,000 feet thick, reducing water depths to less than 600 feet in the northern half of the long finger of water. Most of the rock missing from the Grand Canyon came to rest under the waters of the Gulf of California.

The first dam was followed by a cascade of others, including the Glen Canyon, Hoover, Parker, Davis, Palo Verde Diversion, and Imperial dams. The All-American Canal, the largest of its kind on Earth, diverted so much Colorado River water to California's waterless Imperial Valley that it exceeded the flow rate of New York's Hudson River, watering lush fields of fruits, vegetables, grains, and cotton—a crop requiring as much as four feet of rainfall a year. The reengineering of the Colorado inflicted a century of drought on the gulf, so upending its chemistry and hydrology that the nearly 2-million-acre Colorado River Delta, once a rival to the Nile and Indus river deltas as the richest desert estuaries on Earth, has become a withered ghost. 

In 1922 Aldo Leopold personified the Colorado River Delta as "the river that was nowhere and everywhere, for he could not decide which of a hundred green lagoons offered the most pleasant and least speedy path to the gulf."6 Today not a drop of Colorado River water reaches the Gulf of California, a development as monumental, in its way, as the tectonic opening of the gulf in the first place, some 4 million years ago. Consequently, this corner of the deep blue home, once a hotbed of biodiversity and prolific natural experimentation, grows simpler, quieter, and less alive.



3. Another Heaven

IN THE THIRTEENTH BOOK of the Mahabharata, after Parvati covers Shiva's eyes and all the cosmos goes dark, something incredible happens. A flame bursts from Shiva's forehead, and a third eye, a new sun, appears. It explodes upon the heavens, a jagged, pulsing, illuminating, bewildering lightning stroke. It immolates the mountains and forests where Parvati lives and fills the world with the scent of burning sandalwood. It stampedes herds of chital and sambar deer, flushes tigers, lions, leopards, civets, monkeys, otters, mongooses, wolves, jackals, sun bears, sloth bears, and elephants, all of whom flee to the protection of Shiva's regenerative shade. Parvati is so horrified at the destruction of her home that Shiva takes pity and breathes life back: the trees instantly flower, the animals trot home. 

Afterward, when she asks why, he tells her that although her mountain was annihilated because of its proximity to his enormous power, his light revived the rest of a dying world. And so it is in Hindu belief that Shiva the Destroyer offers a counterweight to Brahma the Creator ... in the same way that extinction on its routine and sedate course prunes evolution's weedy exuberance. 





This afternoon, out of nowhere, as if the power has been cut, the cacophony of birds on Isla Rasa shuts off. Silence rushes in, followed by the sibilance of waves blooming heavily in our ears. The quiet is such a baffling guest that we lower our binoculars, stopwatches, field notebooks, and pencils, and we rise, swiveling on our heels, checking our backs. The factory of the island has closed shop. All the belts and screeching metal parts have seized up. To our amazement, the terns, packed in their blinding white mass, hunker low and wholly silent. The breeding Heer-mann's gulls (Larus heermanni; Red List: Near Threatened 2008) open their wings and hop a few inches into the air, transforming an entire valley of noisy, preening, courting, displaying, roosting, squabbling, panting birds into a single entity, a flying carpet of black and white and gray and red, flowing in Busby Berkeley choreography just above ground level to the water.

As the carpet settles onto the green linoleum of the ocean, fifty thousand wings snap closed, fanning a gust of air our way. The birds bob on the waves, silent, shoulders hunched, necks tucked. They're vigilant. They're frightened.

A dark force hurtles through the scene: a peregrine falcon (Falco peregrinus; Red List: Least Concern 2008), a steel-gray projectile as deadly as a boomerang, flipping from one tack to another on razor-sharp wings. Its course, at speeds in excess of 70 miles an hour, is so nimble and unpredictable, bouncing across three dimensions of air, that even from our viewpoint on solid ground the trampoline flight is dizzying. Tail flipping open, wings extending as if shot from an invisible cannon, it recedes to a distant dot overhead. Tail closed, wings cinched, it rounds an imperceptible apex and plummets, shoulders fanning out, conforming the body to the shape of a diamond. Sometimes it furls tight, hyperstreamlining at speeds between 100 and 200 miles an hour. 

For whatever reason—inattention, sleep, foolish strategy, miscalculation—a few gulls on the rocky ridges did not abandon their nests with the others, though they do now, in panicked, flustered flight. The falcon follows, a missile mimicking their evasions with deadly ease. It shoots above them, slides under, rafts to the side. It skates past, brakes, doubles back, pulls up alongside. Yet it does not strike. To commit to violent bodily contact in high-speed flight demands decimal-perfect calculations. No fighter pilot has a tougher job. So the falcon, the cheetah of the air, endowed with explosive stamina, chases. Perhaps, in reality, it pursues for only a minute, though in the slow-motion world of an adrenaline surge—even for observers—it feels like ten. To the gulls it must seem an eternity, which it is, in its own way: the timeless cusp between this time and no time.

And then the geometry lines up. The falcon is chasing a gull, and before the human eye can register the change, it reverses course, climbs an airy ladder, and stoops upon a different gull. Striking feet first, talons splayed, the falcon knocks its prey into a somersault to the ground, out of sight behind a rock pile. A puff of powdered guano rises. The peregrine drops to its meal.

Later that afternoon we find the gull's wings, still attached by the wishbone to the pectoral girdle, plus the spine and skull. The legs and pelvis lie a few inches away. Nothing else remains but a pile of feathers, already disappearing into a feathered landscape.





After Shiva immolates Parvati's world, she asks him many questions, including why, since he possesses many luxurious abodes in heaven, he resides in a crematorium populated with vultures, strewn with funeral pyres and carrion, fat, blood, and entrails, echoing with the howls of jackals, surrounded by the hair and bones of the dead. I always wander over the whole earth in search  of a sacred spot, says Shiva. And I do not see any spot more sacred than the crematorium, shaded as it is by the branches of the banyan tree and adorned with torn garlands of flowers.

So it is with the falcon aerie on the far side of the island, adorned with boulders and bones, heavily defended by sea cliffs and the terrifyingly aggressive displays of the peregrine falcon pair. It takes us weeks to find the nest site, even though Isla Rasa is minute and the cliffs are small.

The truth is, we inhabit only a tiny closet of this island house, plus a few hallways—the paths we've marked and cleared to minimize our impact on the birds. As the weeks and months pass, we see that those gulls unfortunate enough to be nesting beside our footpaths fare poorly: their eggs disappear, their chicks disappear, until most abandon their breeding efforts altogether. And so we walk literally on eggshells, lifting each leg, toes pointed, assessing each footfall in advance. The gulls' eggs and chicks are works of camouflage art produced with a splotchy paintbrush the colors of cement, dung, and slate, perfectly matching the environment. We depart from our marked paths rarely and only for good reason—in this case to determine whether the falcons, members of an endangered species, are residents of the island or visitors from across the sea.

I follow Enriqueta, her ever-present brimmed blue hat perched atop boy-short curls, as she advances into a monochrome landscape. This is her second field season here, and she moves with a precision and strength I'm still earning. Enriqueta is a paradox in timekeeping, at once nervous and trembly—her hands shake, her eyebrows quiver, she seems in a deerlike hurry to escape—yet also supremely relaxed, with the leisurely confidence of a tortoise browsing Isla Rasa, sampling this, nibbling that, metaphorically retracting her limbs when invisibility is required so that she somehow makes the birds forget she's here. Add to this that she's small, pretty, and very young-looking, with freckles scattered across her nose, and you might imagine that she is the junior member of the expedition. 

On jaunts like this we stop often to scan with the near bionic extensions of our binoculars. Everything is informative. A distant lizard, a common raven (Corvus corax; Red List: Least Concern 2008), barrel-rolling through the air, a bouncing butterfly, the casita from this perspective, a daylight moon. Enriqueta shows me the waxy white flowers blossoming atop one of the island's giant cárdons (Pachycereus pringlei; Red List: Not Evaluated), a close relative of the saguaro cactus. The blossoms will last only twenty-four perfumed, musky hours.

When we discover the general location of the aerie, though not the aerie itself, we become the target of the falcons' terrifying dive-bombing runs—talons extended, wings furled, the machine guns of their cak-cak-cak-cak-cak-cak calls loosed inches from our heads. The male, smaller than his mate, has a higher voice. Together the pair produces the unnerving harmonic of a firing range.

We back away after only a few moments, time enough to understand something of the panic of birds who abandon their nest eggs, the promise of a distant future, in favor of an immediate one.





We search for the aerie mostly on Sundays, the day we award ourselves a respite from scientific duties, though science is everywhere here. We return again and again to the general area without finding the exact nest site.

One Sunday four men appear on the island unannounced, as all our visitors do. They're biologists from the United States Fish and Wildlife Service traveling the Midriff, surveying peregrine falcons. In 1980 the birds are in grave decline after decades of poisoning at the downstream end of the organochlorine pesticides like DDT, which have rendered their eggshells paper-thin. Clutches worldwide have been failing for years.


The traveling biologists are older than us, in good cheer at their paid adventure and full of questions about our island world. We're eager to share what we know. All of us are far enough from home that the wilderness has become our home, making us roommates of a kind. The men's surprise at finding us on this godforsaken outpost of dust and noise soon cedes to pleasure at the prospect of having an audience of (in all honesty) scantily clad young women with field notebooks. We in turn are impressed by their rock-climbing gear, live-aboard boat, and dinghy. We feel decidedly low-tech and studentlike, which we are, and hopeful that they might teach us to climb the walls of our island home. 

At this moment, unbeknownst to any of us, peregrine falcons are rounding the nadir of their dive toward extinction. A few breeding pairs in North America, including, in all likelihood, this pair on Isla Rasa, have raised healthy chicks during these decades of failure. One of the earliest regions of peregrine falcon recovery in the world will be along the Baja California peninsula and on the islands of the Gulf of California, where the birds have been spared the worst—perhaps, ironically, because the Colorado River no longer delivers sediments, contaminated or otherwise, into their food web.

Two of the falcon biologists hike inland so as to approach the cliffs from behind. They wear climbing helmets to withstand the outrage of the parent falcons. Rappelling from the top, they peer into caves and crevices as the falcons scream in anger. They duck their heads, wave, smile, rappel further. They descend a line to the left. They descend a line to the right, describing in loud yells how tough a job falcon hunting is.

They work hard for more than an hour. Yet even with gear, persistence, and an audience, they can't find the aerie. So they drop to the ground, step out of their harnesses, coil their ropes, board their dinghy, and motor away. They have other falcons to visit, and we never get our climbing lesson.
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