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Astronaut Bruce McCandless free floating in space. Courtesy of NASA.








[image: The Future of Exploration: Discovering the Uncharted Frontiers of Science, Technology, and Human Potential, by Terry Garcia and Chris Rainier. Foreword by Sir Richard Branson. Earth Aware. San Rafael | Los Angeles | London.]







CONTENTS

FOREWORD

Sir Richard Branson

PREFACE

Terry Garcia and Chris Rainier

INTRODUCTION

Terry Garcia and Chris Rainier

“I’VE FOUND SOMETHING YOU MAY FIND OF INTEREST…”

Terry Garcia

IMAGES THAT CHANGED THE WORLD

Chris Rainier

THE FUTURE OF HOPE

Dr. Jane Goodall

THE BEES NEEDS AND THE ACCESSIBILITY OF SCIENCE

Dr. Sammy Ramsey

A GIRL’S DREAM

Dr. Kakenya Ntaiya

NO BARRIERS

Erik Weihenmayer

SPACE: DREAMING OF FLYING

Dr. Jeffrey A. Hoffman

FROM FOUR-LEAF CLOVERS TO EGYPT’S LOST CITIES

Dr. Sarah Parcak

THE MIND’S EYE OF AN OCEAN EXPLORER

Dr. Robert Ballard

ONWARD AND DOWNWARD

Dr. Sylvia A. Earle

CARRY THE STONES FORWARD

Nainoa Thompson

PASSING THE FLAME

Jimmy Chin

THE EARTH IS OUR ONLY SHAREHOLDER

Yvon Chouinard

BLUE ZONES AND THE MYSTERY OF LONG LIFE

Dan Buettner

THE ART OF SCIENTIFIC, EMERGENCY, EXPLORATION

Dereck Joubert

THE TIME FOR NEW STORIES

Dr. Paula Kahumbu

ALWAYS LOOK UPWARD

Dr. Lee R. Berger

FROM LOST CITIES TO ARCHIVING THE EARTH

Dr. Christopher T. Fisher

THE WORLD OF THE PHARAOHS

Dr. Zahi Hawass

NEW WAYS TO EXPLORE THE PAST

Dr. Louise Leakey

THE FOREST IS LIFE

Nemonte Nenquimo

REWILDING THE PLANET

Kris Tompkins

A CHARMED LIFE EXPLORING THE SOLAR SYSTEM

Dr. Carolyn Porco

GEOGRAPHY AS A WAY OF SEEING

Dr. Jan Nijman

CLOSING THE HUMAN-NATURE GAP

David de Rothschild

WE ARE ALL CLIMBING OUR OWN MOUNTAINS

Wasfia Nazreen

WILD INDIA

Dr. Krithi K. Karanth

SEARCHING FOR DINOSAURS

Dr. Paul Sereno

GENOMICS AND INDIGENOUS FUTURISM—INDIANA JONES RIP?

Dr. Keolu Fox

OUR OCEAN LIFE-SUPPORT SYSTEM

Dr. Enric Sala

ACCESSING THE DEEP

Dr. Katy Croff Bell

THE ROBOTS ARE COMING

Hans Peter Brøndmo

OUR EVOLUTIONARY ARCHITECTURE

Travis Price

TRAVELING AS IF A SAGE, EYES WIDE OPEN TO WONDER

Dr. Wade Davis

THE TONIC OF THE WILD

Sven-Olof Lindblad

THE OPPORTUNITY OF EXPLORATION

Sir Richard Branson

SLOW JOURNALISM OUT OF EDEN

Paul Salopek

EXPLORETHICS

Dr. Simon Longstaff

ACKNOWLEDGMENTS

ABOUT THE AUTHORS AND CURATORS

ABOUT THE CONTRIBUTORS

PHOTO CREDITS

ESSAY CREDITS





For all the young explorers out there, may you be inspired to pursue your dreams…


[image: Image]
The Himalayan Range. Photo by Chris Rainier.







[image: Image]
SS Unity heading into space. Courtesy of Virgin Galactic.






FOREWORD
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Exploration is key to our survival as a species. The key to learning and developing as a species is exploring the world we live in and protecting it for future generations. Whether it’s diving to the depths of the ocean or flying among the stars, we can only protect what we know about. Most of the time we don’t even know what we don’t know. There is so much more out there to learn and discover. We have to keep our minds open to exploring both our planet and our universe to unlock greater advances in scientific research and new ways for our species to thrive. When you look down on Earth, you realize there are so many things we don’t have answers to—yet. We’re at the dawn of a new technological age where we will see more advancement and innovation in the next hundred years than we saw in the previous thousand. This is incredibly exciting—if we can come together to protect our future. If we have the chance to build new technologies that can change lives, we must use these as a force for good.

—Sir Richard Branson
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PREFACE

We live at a remarkable moment in history, where there is so much more to explore on our planet and beyond, as well as within ourselves. Exploration is about discovering new places, understandings, and species, but it is about so much more, too. Sometimes it involves going to old places and seeing them with new eyes and revealing hidden truths. Sometimes it involves looking back, understanding the past, and reaching from the darkness into the light. What is out there yet to be found? What will we learn? Who are these explorers?

Some wear crampons and climb mountains, some dive to the deepest ocean depths, and some soar as astronauts into space. Others make their monumental discoveries while working at computers and microscopes, or while studying the human brain and chimpanzee behavior. Who are the people working at the cutting edge of what is next in exploration, scientific research, and conservation? How will we find and nurture the next generation of explorers, and who will undertake that important task? The head-spinning pace at which new technologies are being developed and applied, from lidar to AI and gene editing, is already changing how we explore. How will technology allow us to better understand our planet and to save it?

The two of us share the same reason for trying to answer these questions and bringing together in this book the voices of the most remarkable explorers alive today, even if our reasons evolved from different perspectives.

We hope that you will enjoy the words and photographs of this unique group of men and women who have chosen to push themselves to the limits of human capacity and thinking. They talk of the power of hope and of the need for exploration with purpose. Their stories come together here to form a single, unified voice—one of passion, vision, and a desire to understand our world and to be a part of saving it.

—Terry Garcia and Chris Rainier, June 2023






INTRODUCTION

Since the dawn of mankind, we, as a species, have sought new horizons, places to discover, lands to cross, and people to comprehend. When we walked out of Africa some sixty thousand years ago, we started the greatest human journey that is still unfolding today—a journey that has taken us to almost every region on our planet, and, in the last century, to the deepest depths of the ocean and to far reaches of our solar system. However, the journey has only just begun. Despite the impressive extent of our accumulated knowledge, we have barely scratched the surface of our understanding of our world, and so much more awaits us.


TERRY GARCIA

I’m passionate about exploration. When I joined National Geographic, I found a place that would not only indulge my passion, but also encourage it and indeed make it one of the job requirements. Since then, I have never passed up an opportunity to share the excitement of exploration with others. And while I certainly hope that readers will discover that excitement in the pages that follow, and perhaps come to share some of my passion for exploration, that is not the sole or even main purpose of this book.

I believe the twenty-first century will be the greatest Age of Exploration in human history. Even in this day and age, when it seems as if science and technology have produced answers for so many questions and it seems as if nearly all the blank spaces on the maps have been filled in, there are still surprises. There are still mysteries to be solved and discoveries to be made. We have new scientific means to find them, and, importantly, we still have the explorers to pursue them.

During my seventeen years at National Geographic, I led a scientific and exploration enterprise that sent thousands of scientists, photographers, explorers, and writers into the field in search of the truth. Almost without exception, they returned with a commitment to improve our planet, because the truth they found was that things are slipping away. The climate is changing. Indigenous cultures are disappearing. Habitats are shrinking. Whole species are teetering on the edge of extinction. At a time when so much about our planet is changing, when the need to understand these changes is so pressing and the need to find solutions to our many global problems is so urgent, the work of discovery and exploration is perhaps more important than it has ever been. It can inspire new questions about the past, new ideas for the future, and new insights into our common humanity. It can change the way people see the world. It can inspire them to care and, ultimately, inspire people to act.

As you read this book, keep in mind that right now there are men and women in some of the most remote places on the planet enduring unimaginable hardships in order to expand our knowledge and save what is truly important. And there are many more, a new generation of explorers, ready and willing to go if only they had the means. Who knows what they may discover or what we may learn? Knowing them as I do, I am confident if given the resources they will do more than bear witness to what is happening; they will help write a new story for our planet. You have an opportunity to send them forth as great men and women have done for centuries.




CHRIS RAINIER

Some might say that exploration is hardwired into my DNA. A relative in the 1700s was a British admiral who sailed the high seas exploring distant lands to help expand the British Empire. My grandfather was born in the back of an ox cart in the Transvaal in South Africa, and, at the beginning of the twentieth century, walked across Africa for five years with little more than an elephant rifle slung across his shoulder. He went on to write adventure books and live an exotic life, exploring the most isolated parts of Africa and South America. My father was born in South Africa, but grew up barefoot at an emerald mine in the jungles of Colombia. When World War II broke out, he forged his father’s signature and, at just fifteen years old, joined the Rhodesian Air Force, flying a Spitfire over North Africa hunting Rommel’s German forces. My brother and I grew up moving constantly, living in Canada, the United States, Australia, Africa, and Europe before we even graduated from high school. As a family, at every opportunity we sought out new experiences and adventures, whether learning from the Aborigines in the Australian outback or walking the land with the Maasai in Kenya.

I was born and raised into exploration and knew of no other path to follow as an adult. I sought out other explorers, and I found them in the hallways of The Explorers Club, the Royal Geographical Society, and National Geographic. I have had the wonderful opportunity to become friends with many of the people who have contributed their writing to this book. Their stories and adventures have inspired me for years. Listening to their unique perspectives on the world, I always felt how wonderful it would be to gather them all together so that their collective voice could be heard. I am thrilled and honored that in this book each of them expresses, in their own way, what the future of exploration means to them. Together, they will continue to change the world and help save it.
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Machu Picchu. Photos by Chris Rainier.






ESSAYS






“I’VE FOUND SOMETHING YOU MAY FIND OF INTEREST…” TERRY GARCIA
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FOR SEVENTEEN YEARS, I led the National Geographic Society’s global science and exploration enterprise—the largest of its kind in the world. During that time, my team and I launched and managed thousands of field research projects and expeditions. Countless men and women came through my office on their way into the field as they sought to go farther, higher, and deeper than anyone before. They succeeded in pushing the boundaries of physical and mental endurance and expanded our knowledge of the planet. And, in doing so, they changed the world. But what motivates someone to become an explorer? What compels someone to launch themselves into the unknown and take such extraordinary risks? Is it worth it?

One of my favorite stories is about a polar explorer, Ernest Shackleton, and it’s a case study of the personality of an explorer. In 1914, the last unclaimed prize in polar exploration was an 1,800-mile journey across the frozen wasteland of Antarctica, and Shackleton intended to claim it. He gave it a grandly romantic title: the Imperial Trans-Antarctic Expedition. One story, perhaps apocryphal, has it that the newspaper advertisement recruiting volunteers for the expedition read: “Men wanted for hazardous journey. Small wages. Bitter cold. Long months of complete darkness. Constant danger. Safe return doubtful. Honor and recognition in case of success.” Out of hundreds of applicants, Shackleton chose twenty-seven men to accompany him on the expedition. Shackleton’s approach to hiring has been described as eccentric and idiosyncratic. In many cases, Shackleton ignored the candidate’s qualifications, focusing instead on whether he liked the looks of the man or found the answers to his odd interview questions interesting or unusual. Shackleton was essentially looking for people with the right qualities—patience, optimism, imagination, and courage. With his crew assembled and their ship, the Endurance, fully stocked, they left England in August 1914, just as World War I was breaking out. Four months later, in mid-December of that year, they entered the Weddell Sea. One month after that, in January 1915, the Endurance became trapped in the ice pack off Antarctica in that vast and deep sea.

In November 1915, Shackleton gave the order to abandon ship, and the Endurance sank beneath the ice in 10,000 feet of water. Shackleton and his men took refuge on an ice floe with three lifeboats they had managed to salvage from the ship. The plan was to stay on the floe as it moved north and launch the lifeboats once they got to the northernmost point in an attempt to reach a tiny speck of land in the Southern Ocean called Elephant Island.

In April 1916, the ice floe broke apart and they were forced to launch the lifeboats. Five days and 350 miles later they arrived on the island, half dead. It was the first time they had stood on solid land in nearly 500 days. It was also clear they were not going to be able to survive on this island for long. So Shackleton decided to attempt the impossible: take five men and sail to South Georgia Island, 800 miles away, in a twenty-two-foot open lifeboat. Getting there meant navigating some of the roughest, most treacherous waters on the planet. It took them seventeen days, rowing the whole way. Navigation conditions were terrible: fifty-foot swells, hurricane-force winds, and minus-twenty degree temperatures. But somehow, miraculously, they made it to South Georgia Island. Only they landed on the wrong side of the island—the uninhabited side. The whaling station was on the other side. Their only choice to cross the length of the island was to summit a glaciated mountain range that had never been crossed. It took four attempts to get to the top. By then, nightfall was coming. If they didn’t get off the mountain they would freeze to death. But they didn’t have enough time to walk down. All they had was a coil of rope and a carpenter’s adze. So they coiled the rope into a very crude sled, linked arms, and slid down the mountain, not knowing whether they were going to hit a boulder or fall into a crevasse. Somehow—and this was the refrain of the expedition—they finally reached the whaling station. But Shackleton’s ordeal was not over. He still needed to rescue the men on Elephant Island. It took four long months to organize an expedition and for the rescue party to break through the pack ice and reach Elephant Island. By then, they were certain the men were all dead. Miraculously, the men were still alive. Not a single man died on that hazardous journey.

In the end, Shackleton’s expedition was a spectacular failure. He didn’t make the 1,800-mile crossing of Antarctica. He never even made it to the mainland of Antarctica. But for nearly two years, he led twenty-seven men through hellish conditions, kept them optimistic and motivated, and guided them all safely home. His name became synonymous with leadership and courage. The Endurance expedition was a testament to the triumph of the human spirit. And it proved to be a harbinger for the century to come. Men and women from all walks of life remained obsessed with reaching the Earth’s poles, climbing its highest peaks, exploring its deepest trenches, and flying off the surface of the Earth entirely.

Ocean explorer Don Walsh once said to me that exploration can be defined as “curiosity acted upon.” On the morning of January 23, 1960, Don, then a US Navy lieutenant and submariner, and Swiss oceanographer Jacques Piccard dove to the floor of the Challenger Deep in the Mariana Trench on board a submersible designed by Piccard called the Trieste. Walsh and Piccard became the first humans to descend to the deepest point in the ocean, almost seven miles below the surface. Don went on to become one of the world’s most eminent oceanographers and explorers.

Don Walsh knows a thing or two about exploration, and I can vouch for the fact that he is indeed a curious fellow. But is it really as simple as that? Surely, curiosity can’t explain why someone would dive seven miles below the surface of the ocean into perpetual darkness where the pressure is eight tons per square inch and there are a multitude of ways to die. Indeed, when Walsh and Piccard’s craft reached approximately six miles below the ocean surface they heard a loud bang. According to Walsh, “We looked at all of our indicators, our instruments and such, and everything was normal. So we just decided to continue on down hoping that we’d made the right decision.” (“Don Walsh Describes the Trip to the Bottom of the Mariana Trench,” IEEE Spectrum, February 29, 2012).


[image: Image]
Shackleton’s ship, the Endurance, as it slips below the ice into the Weddell Sea in November 1915. Photo by Frank Hurley.



Can curiosity explain why someone would risk having their eyeballs freeze as they climbed Mount Everest? That’s what happened to mountain climber Lou Whittaker, who led the first successful American summit of the North Col of Everest. Lou tells the story of having both eyeballs freeze on Everest. He says that the worst part isn’t having your eyeballs freeze, it’s having them thaw. The pain is excruciating.

And surely curiosity can’t explain why someone would walk for more than a year through some of the most impenetrable forest on the planet. Yet, conservation biologist Mike Fay did just that, and in the process helped save one of the last pristine forests on the African continent. Mike walked 1,200 miles over the course of more than fifteen months—straight through one of the most dense and isolated corners of the Earth, the uninhabited rainforests of the Congo and Gabon. He called it the MegaTransect project, and his purpose was to record scientific observations. But it was also a desperate attempt to draw attention to this last gem on the African continent. He came upon chimps, gorillas, and elephants, whose behavior indicated they had never seen a human before. Not since Lewis and Clark had anyone walked such a distance in the wilderness—not Livingston, not Stanley, no one. Leeches, foot worms, and other parasites were Fay’s constant companions. He wrapped his blistered and cut feet in duct tape so he could continue walking. He used tweezers to pick fly larvae from the burrows they made into his feet. He suffered malaria on the trail. He walked unarmed into a poacher’s camp and burned it down. When he returned from his trek, I tried to convince him to live in an apartment we had leased for him in Washington, D.C. He told me that the journey had ruined him for civilization, and preferred to camp in Rock Creek Park.

There’s no getting around it—explorers are not wired like most people. There’s something about the personality of the explorer. They’re determined and incredibly focused. Many would say obsessed, if not crazed. All are brave. Some are optimistic to the point of delusion. They are addicted to adventure, testing new ideas and pushing boundaries that most believe are impenetrable. Years ago, Johan Reinhard, a high-altitude archaeologist, told me, “I can’t stop.” During one seventeen-year period he never went more than two or three months without going on an expedition. He said, “The reality of staying put is difficult.” As the Nobel Prize–winning evolutionary geneticist Svante Pääbo once observed, “No other mammal moves around like we do. There’s a kind of madness to it.”


[image: Image]
A forested area in Gabon traversed by Mike Fay during the MegaTransect. Photo by Terry Garcia.



It’s not madness, but it is perhaps genetic, or even biological. Some scientists now believe that this urge to explore may be encoded in our genes. Dopamine receptor genes control neural signals to the brain that regulate behavior. In particular, a dopamine receptor gene called DRD4 has been the target of geneticists seeking to determine if an individual’s genetic makeup can be tied to risk-taking behavior, curiosity, a high degree of novelty seeking, and restlessness. Genes come in different versions, and one version of this gene, DRD4-7R, is of particular interest. Its been called the “restless gene,” and it’s carried by approximately 20 percent of all human beings. Dopamine is the body’s reward system. Activation of that system makes you feel good. DRD4-7R is associated with decreased sensitivity to dopamine, meaning those with the gene need to produce more dopamine for the dopamine system to function normally, and thus they seek more stimulation to feel pleasure. Dozens of studies have produced results suggesting that individuals who have DRD4-7R are more likely to take risks, explore new places, experiences, and ideas, and generally embrace movement, change, and adventure. Several studies have also linked the gene to a propensity for financial risk-taking. Most provocatively, several studies tie the gene to human migration itself. One study found the 7R version of the gene is more common in present-day migratory cultures than in settled ones. Another found that it was more present in populations that had migrated longer distances after they moved out of Africa. While the gene doesn’t propel exploration alone, it certainly may lay the foundation for such behavior. Coupled with high levels of dopamine, the gene can actually cause our bodies to be restless and encourage us to take risks. That said, the question of the gene’s role in risk-taking is far from settled. Several recent studies have not been able to definitively establish the relationship between DRD4-7R and risk-taking, and thus the research continues. Perhaps there are other biological or neurological reasons to explain explorers. Dr. Robert Ballard says, at least in his case, he thinks his dyslexia drove his desire to explore (see his essay “The Mind’s Eye of an Ocean Explorer”on page 84).

Of course, whatever our genetic makeup, not all of us ache to ride a rocket or sail across endless seas. But as a species, we’ve been curious enough and intrigued enough to find, fund, nurture, and cheer on the many people like Ernest Shackleton willing to risk everything to advance the cause of human knowledge. Exploration has helped us not only understand more of our world and all that’s in it—but it has also led to breakthroughs that continue to enhance and improve our lives. And the best part is that even in this day and age, when you can hop on a plane and travel to just about any point on the planet, when it seems as if nearly all the blank spaces on the maps have been filled in, there are still surprises awaiting us—mysteries to be solved and discoveries to be made. That’s true whether you’re an alpine climber, a molecular biologist, an educator, an architect, or a conservationist.


[image: Image]
Terry Garcia, Alan Turchik, and geologist Yasser Elshayeb in Tutankhamun’s burial chamber preparing to scan the tomb’s walls to determine if Nefertiti’s tomb lies behind its walls. Courtesy of Terry Garcia.



My introduction to the surprises awaiting us began somewhat inauspiciously shortly after I arrived at the National Geographic Society. One weekend in early 2000, we received a short, cryptic email that said, “We’ve found an animal that you may find of interest.” It was signed by R. Sanchez, who turned out to be a woman holding a senior position with a reputable company in Bolivia. Because of her facility with English, she was passing along information that a huge snake had been found by a rancher in an isolated region of Bolivia. She said that it had taken sixteen oxen to pull the snake to the ranch, where it was being held captive. The rancher wanted to know how to care for it, and if we were interested in the story. The snake was reported to be close to sixty feet long and eight feet in diameter, which would make it big enough to swallow a Ford Expedition. On one level this sounds totally fanciful, but on another level.… While taking into account some exaggeration, for years we had received reports on sightings of giant anacondas, stories of trails through the jungle where the underbrush had been totally flattened by the snake’s movement. I had fanciful visions of a King Kong snake, a monster on stage at National Geographic being unveiled to an eager public. We did some hasty research, including consulting one of the world’s top anaconda experts. Within hours we had contracts drawn up in both Spanish and English that provided for releasing the snake with a transmitter attached. We sent a researcher and one of our top cameraman-producers to the region. Reaching the site was an arduous undertaking, but after several days the team reached the farm. Unfortunately, the rancher had never actually had the snake in captivity, but had only seen the large beast—or so he claimed. The story was fantastic, yes, but it was also plausible. The point is that we did not dismiss the idea of a giant snake. And indeed, in the years to come, when individuals would appear in my office and tell me of an “interesting find,” no matter how fanciful (within limits, of course), I would always listen, simply because there were and are still mysteries out there.


[image: Image]
Terry Garcia and President Juan Orlando Hernández sign an agreement between the National Geographic Society and the Government of Honduras to protect the City of the Jaguar site in July of 2015. Photo by Kim Hubbard.
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Archeologists excavate artifacts found in 2015 at the City of the Jaguar. Photo by Dave Yoder.



Giant snakes aside, I can tell you without hesitation, the twenty-first century will be the greatest age of exploration in the history of humankind. In many cases, technology will lead the way and open doors that once seemed permanently closed. Elsewhere in this volume, modern-day explorers answer not only the questions of who explores and what motivates them, but also what’s left to explore and why we should care. Experts provide examples of exploration in different realms and frontiers using sometimes unconventional methods and new technologies.

One of those frontiers is that of traditional exploration, the province of ancient tombs, sunken ships, and lost cities—the kinds they make movies about. Except today, the availability of sophisticated technologies such as high-resolution satellite imagery, side-scan sonar, ground-penetrating radar, muon detectors, and lidar are changing how we explore and opening up arenas of exploration in ways never before possible—sometimes in unexpected ways.

Take, for example, research scientist Albert Lin. On a visit to the University of California, San Diego in 2008, I was introduced to Albert, who had just received his doctorate and was investigating the application of remote imaging technology to archaeology. Albert had gone to elaborate lengths to stage an accidental meeting with me, as I strolled through the campus with Prof. Maurizio Seracini, with whom I was working on a project to find a lost Leonardo da Vinci fresco in Florence. Albert, who was living in his car at the time to save money while he developed his project, proceeded to give, as he would later recount, “the best one-minute pitch of [his] life”—a plan to find the tomb of Genghis Khan. As Albert explained in a 2019 interview, “for the next year or half-year, I just wrote to [Terry] literally every single day, until finally, he’s like, ‘well… why don’t you just come to the [S]ociety and tell us what you’re thinking about doing, and stop sending me all these emails.’ ” He did eventually make it to Washington, and with National Geographic’s help, developed a virtual exploration system on the National Geographic website called Field Expedition: Mongolia, where some 7,000 volunteers sifted through thousands of satellite images of Mongolia, tagging anomalies that might indicate an ancient structure. In summer 2010, I dispatched Albert and a team to a remote stretch of Mongolia to inspect the places tagged by the volunteers. Though they did not find Genghis Khan’s tomb, Albert’s team, led by the clues uncovered by the volunteers, discovered Bronze Age tombs, ruins of ancient cities, and tiles at one site from the same time period in which Genghis Khan lived and ruled. The game-changing potential of high-resolution satellite imagery in exploration has been demonstrated repeatedly in recent years. As described in this volume, paleoanthropologist Dr. Lee R. Berger and Egyptologist Dr. Sarah Parcak have made stunning discoveries using the technology.

Another promising technology is lidar, which stands for laser, imaging, detection, and ranging. A dramatic example of lidar’s potential was the discovery of a lost city in the Honduran jungle in 2015. But the search began much earlier. Its origins can be traced to a 1526 letter from the conquistador Hernán Cortés to Holy Roman Emperor Charles V. In it he mentions having received reports of “extensive and rich provinces [that he has]… ascertained… lie eight or ten days’ march from that town of Trujillo.” Cortés claimed “that even allowing largely for exaggeration, it will exceed Mexico in riches and equal it in the largeness of its towns and villages.” The place described by Cortés was variously referred to as Ciudad Blanco (a 1927 report by Charles Lindbergh claimed that he’d seen a white city) and, more provocatively, the City of the Monkey God. Cortés never found it, nor did the many others who searched over the centuries—until 1940, when an expedition for the Museum of the American Indian led by adventurer Theodore Morde claimed success. After four months in the Honduran jungle, Morde emerged and sent news of a great find. A New York Times headline proclaimed, “ ‘City of the Monkey God’ is believed located: Expedition reports success in Honduras expedition.” Morde returned with hundreds of artifacts to back up his claim of finding a lost city. He also reported seeing evidence of gold, silver, and platinum. Morde wrote a colorful account of his experiences, describing a harrowing trek into the Honduran jungle, where he eventually came upon the ruins of a large city, the walls of which extended far into the jungle. According to his guides, the jungle had overgrown a great temple within the city, at the top of which sat a large statue of the monkey god. (“In the Lost City of Ancient America’s Monkey God,” The American Weekly). Morde never did return to Honduras, and he refused to reveal the precise location of his find. There is some question as to whether he found anything or instead fabricated the entire story. We’ll never know; he committed suicide in 1954. The search for the City of the Monkey God had once again gone cold.

In 2015, documentary filmmakers Steve Elkins and Bill Benenson came to National Geographic with the results of an aerial lidar survey of the Mosquitia region in Honduras, which they had funded in May 2012. Lidar can be particularly useful when exploring dense forests or jungles, as it produces images in which the foliage is removed, allowing examination of the surface and detection of structures or places on the landscape disturbed by human activity. The survey identified several promising targets, with one designated as T1 particularly interesting. Analysis of the results by archaeologist Dr. Christopher T. Fisher indicated that T1 was likely a pre-Columbian archaeological site. Elkins and Benenson proposed as a next step to send a joint Honduran and US archaeological team to ground truth the lidar results and invited National Geographic to participate. In February 2015, the team, accompanied by a National Geographic writer and photographer, were helicoptered to the site by the Honduran military. The expedition confirmed the lidar results. Elkins and Benenson had indeed found a large pre-Columbian settlement, complete with plazas, evidence of buildings, a pyramid, and an array of ceremonial objects scattered about, which team members named the City of the Jaguar. The team returned to Washington with news of the find and an invitation for me to visit the site from the president of Honduras. I immediately accepted the invitation, and with Dr. Fisher, a National Geographic staff archaeologist, and other colleagues from the magazine, flew to Honduras, where I met with the president and, on behalf of National Geographic, signed an accord with the Honduran government expressing our mutual desire to work together to better understand and protect the new discovery.

The following day, accompanied by the president, we proceeded to T1 aboard the presidential helicopter and several military transports. Our excitement was tempered somewhat by earlier warnings from Elkins’s expedition that the area in which the site was located was an exceedingly inhospitable place, home to a variety of venomous snakes, poisonous plants, and deadly diseases. The helicopters set down on a gravel bar near the river running through a valley, and from there we would hike up into the jungle. Earlier that day, we had doused ourselves in DEET and taken precautions to counter what I deemed the most serious threat, the bite of the deadly fer-de-lance snake, by donning snake gaiters and packing antivenom. Dr. Fisher led the way, and we were soon standing in a clearing taking in our surroundings. On the forest floor were some fifty stone objects bearing intricately carved spirit animals—birds, snakes, and even a half-man, half-animal were-jaguar. It was as spectacular as promised, and we left Honduras excited about what future work at the site would reveal about its original inhabitants and their civilization. But we were most excited by the promise of what the application of lidar would reveal about the larger region. There was no doubt in anyone’s mind that hidden in the dense jungle were more lost cities awaiting us.

Upon our return to Washington, we learned that a return trip to the City of the Jaguar would not be so easy. We received the disturbing news that half of the Elkins team had contracted a serious, potentially fatal and incurable disease transmitted by the tiny sand flies that infest the area. So much for my fear of snakes and hopes of a quick return.

Sometimes, the richest finds, as Dr. Zahi Hawass will tell you, have nothing to do with technology, but are rather the result of painstaking fieldwork and excavation. And in some cases, what is sought has been hiding in plain sight.

That was the case with the Bactrian gold. In 1979, Victor Sarianidi, a Russian archaeologist, discovered the ancient graves of six royal nomads in Bactria in northern Afghanistan. Buried with these individuals were some 22,000 pieces of solid gold jewelry and other objects, a treasure as remarkable as Tutankhamun’s. Sarianidi’s discovery, however, was literally on the eve of the Soviet invasion of Afghanistan, and he had just enough time to catalogue and carefully pack each piece into crates for transport to Kabul and an uncertain future. A National Geographic article about the find ominously warned, “Look well at these pictures of the Bactrian masterpieces that follow. Who knows when they will be seen again.” And, as the country descended into darkness, the treasure disappeared. Most assumed the objects had been lost, stolen, or destroyed. How could they have survived decades of war and conflict? How could anything?

All of that changed in 2003. One day, Fred Hiebert, the National Geographic in-house archaeologist, came rushing into my office and excitedly told me of rumors that the Bactrian gold had indeed survived and that he and I must travel to Kabul immediately. It was speculated that the gold was contained in seven large safes recently discovered in an underground vault at the presidential palace. In April 2004, Fred and I traveled to Kabul and confirmed the existence of the safes. However, they were locked and the keyholders had long since disappeared. We spent days in discussions with museum and government officials about giving us access to the safes. Finally, an agreement was reached and we joined Afghan officials as the first safe was brought from the underground vault. Initial attempts to open the safe were unsuccessful, but eventually workers cut through the thick steel door. Remarkably, every single object that Sarianidi had carefully packed away twenty-five years earlier was present and intact. It turns out the Bactrian gold had never been lost, but rather hidden and watched over by a handful of courageous museum workers through decades of war and destruction.
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A gold crown found in one of the royal graves excavated at Tillya Tepe (Golden Mound) in Northern Afghanistan. Courtesy of the Heritage Image Partnership Ltd. / Alamy Stock Photo.



There is another frontier with hidden riches waiting to be discovered. This one, however, is not in the jungle, but rather the ocean. We are on the threshold of a new age of ocean exploration—ranging from marine archaeology to deep ocean research. From an archaeological standpoint, the opportunities are staggering. And it is ocean explorer Dr. Robert Ballard who has introduced the world to the many exciting discoveries awaiting us. My first project with Bob was a scientific expedition exploring the origins of a great flood. Virtually every civilization has as part of its cosmology an account of a flood. In Mesopotamia, the Sumerian Epic of Gilgamesh, written nearly 5,000 years ago, is thought to be perhaps the oldest written tale. It bears many similarities to the Old Testament story of Noah. A good man is warned of an imminent flood to be unleashed by angry gods and is instructed to build a boat to carry his relatives, provisions, and animals. After enduring days of storms, he releases a bird in search of dry land. Similar stories can be found in Greek, Hindu, Aztec, Native American, and Chinese cosmologies, to name a few. Is there a scientific basis for these stories? Might they explain geological phenomena such as volcanoes, earthquakes, floods, and other natural events effecting the ancient landscape?

In 1997, two Columbia University geophysicists, William Ryan and Walter Pitman, published their Black Sea deluge hypothesis. They proposed that 7,150 years ago a catastrophic inflow of Mediterranean seawater into the Black Sea, which was then a relatively small freshwater lake, occurred as a result of rising global sea levels. According to their theory, the rising Mediterranean finally spilled over at the Bosporus. The event flooded 39,000 square miles of land and significantly expanded the Black Sea shoreline. According to Ryan and Pitman, water two hundred times the flow of Niagara Falls poured through for at least three hundred days. In other words, a flood of biblical proportions.

Bob wanted to test the flood hypothesis. Had there been a flood? If so, could the ancient shoreline be located? He also believed that the influx of salt water into a freshwater environment would create ideal conditions for preservation of shipwrecks. As was so often the case throughout his career, Bob’s intuition and persistence paid off. He and his team found and dated freshwater mollusks that disappeared around 7,000 years ago along what appeared be the ancient shoreline of the freshwater lake submerged in the Black Sea. I caught up with Bob in spring 2002 off the coast of Türkiye in time for his announcement that evidence of human settlements along the ancient shoreline had been found. Although it stood to reason that there were agricultural-based human settlements in the areas flooded, some of the local media pursued a more sensational angle, speculating that perhaps this was proof of the biblical story of Noah’s ark. This culminated in a flotilla of journalists using a motley assortment of fishing boats and pleasure craft surrounding our ship and demanding more information.

All of this, of course, was interesting, but for the archaeologists on board the most spectacular find was yet to come. That occurred, as is so often the case in exploration, on the last day of the expedition. In the early morning hours sonar detected a new target in a thousand feet of water. An inspection by the ship’s remotely operated vehicles found a wooden ship in remarkable condition. The ship was so well preserved that at first the scientists thought it was only a few hundred years old. Subsequent carbon dating revealed that it was actually a Byzantine-era vessel more than a thousand years old, yet it looked as though it had just rolled out of the shipyard. Bob’s scientific hunch was again right. The Black Sea’s unique chemistry, with layers of fresh and salt water, meant that below approximately 300 feet the waters of the Black Sea were anoxic (devoid of oxygen). Without oxygen, there could be no organisms to consume organic matter, and therefore wooden ships and, for that matter, any organic material would be in a state of remarkable preservation. Shipwrecks are time capsules of human history. Given the unique preservation properties of the Black Sea and the hundreds of ships that had sunk beneath its waters over the centuries, Bob had found the mother lode. As he often told me and others, “There is more human history beneath the surface of the ocean than in all the museums on land.” More wonderment, too. Bob tells audiences that little children come up to him and say they wish he’d stop exploring, because there won’t be anything left for them to find. He tries to remind them that even he’s only seen a small fraction of the deep ocean.
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Maurizio Seracini inserts a small camera behind Giorgio Vasari’s Battle of Marciano fresco in the Palazzo Vecchio in Florence, Italy. Leonardo da Vinci’s lost masterpiece, The Battle of Anghiari, is believed to be hidden behind the Vasari fresco. Photo by Terry Garcia.
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Afghan workers attempting to saw through the steel door of the safe containing Bactrian Gold artifacts in April of 2004. Photo by Terry Garcia.
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Terry Garcia with Afghan President Hamid Karzai at the first showing of the Bactrian Gold in Kabul on February 4, 2006. Courtesy of Terry Garcia.
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Millennium Atoll in the Pacific southern Line Islands. Site of the 2009 Pristine Seas Expedition. Photo by Dr. Enric Sala.



We were reminded of that in 2012, when filmmaker and explorer James Cameron dove to Earth’s deepest point, nearly seven miles down in the Pacific Ocean’s Mariana Trench. It was, as expedition physician Joe MacInnis called it, “the ultimate test of a man and his machine.” At that depth, the pressure is comparable to three SUVs pressing down on a human toe. The weight is so crushing that organisms living that far down cannot develop bones or shells. But Cameron, after months and months of test dives and technical preparation, climbed into a cramped steel submersible and piloted it down to the ultimate depths of this planet. With the help of tiny, high-powered 3D cameras and robotic arms, he took the world with him to a place as alien as his fictional planet Pandora. The images and scientific samples he captured shed light on a region where light literally cannot penetrate.

You don’t have to go down seven miles to find uncharted territory. There are still wild places closer to the surface of this planet untouched and unseen by humans. In 2008, Dr. Enric Sala, a young marine biologist and tenured professor at Scripps Institution of Oceanography in San Diego, paid me a visit at National Geographic headquarters in Washington, D.C. Enric told me about his work and explained his growing frustration with academic life. He explained that the ocean was in crisis, but he was spending all of his time writing and reviewing academic papers about the ocean. The world didn’t need more academic papers about the ocean’s problems, and he didn’t want to stand idly by and write the obituary for the ocean. We knew what needed to be done, and action was required now.

Enric told me that ever since he read about Mike Fay’s forest walk in National Geographic magazine in 2001, he had wanted to work with National Geographic and develop an ocean initiative patterned after Mike’s successful MegaTransect project. He proposed to go to the last wild places in the ocean, survey them, bring to the public and policy makers the results of his work (using National Geographic media), and push for creating a global network of marine protected areas. I had been urging National Geographic to take a more aggressive stance to raise public awareness of the threats to ocean health. Perhaps Enric’s audacious plan was the way forward, and I readily agreed to support his work and house the initiative at National Geographic. It was an expensive and risky undertaking, but I reasoned that if Enric was willing to walk away from the security of a tenured professorship at one of the country’s most prestigious research institutions, he was just the sort of focused, obsessed, passionate individual who against all odds could turn a big idea into a reality.

Later that year, Enric became a National Geographic Explorer, and we announced the launch of a new initiative, Pristine Seas. Our plan was to mount expeditions to the last truly wild, untouched places on the planet—remote regions like the Southern Line Islands and Millennium Island, Pitcairn Island, and Franz Josef Land—that are uninhabited and unfished. Pristine Seas would survey these regions to better understand them, and then bring attention and hopefully protection to some of the last intact natural wonders in this world. The expeditions confirmed that the advantages—both ecological and economic—of keeping these places pristine far outweigh the short-term benefits of exploiting them. Establishing marine protected areas actually would contribute to increasing the productivity of the ocean.

Since the launch of the Pristine Seas initiative, the project has resulted in the protection of millions of square miles of the ocean. And we’ve just scratched the surface. Whether we’re exploring an ancient wreck, the deepest point on the planet in the Mariana Trench, or an unspoiled ocean outpost, we haven’t even come close to deciphering all the marine mysteries out there. Some 95 percent of the ocean remains to be explored.

There is another frontier that is not deep below the ocean’s surface but deep within us. One of the most exciting frontiers of exploration is the world of microbes and mitochondria. It’s a new world of medicines derived from rainforest creatures… and secrets of our past unlocked through the most advanced science. The intersection of biodiversity (planetary health) and our hunt for new medicines was dramatically illustrated for me by Hungarian herpetologist and toxinologist Zoltán Takács. I met Zoltán in 2013, when we selected him to join the National Geographic Emerging Explorers program. Zoltán’s job was to hunt venomous snakes, lizards, insects—anything with venom, really. As if that weren’t enough heart-pounding excitement, Zoltán is highly allergic to venom and to antivenom. Somewhat miraculously, he had already survived six snakebites when we met. Most would have called it quits after the first snakebite, but not Zoltán. Even in the face of great personal danger, he doggedly pursued his research. His motivation was that these venoms, lethal as they are, have incredible lifesaving potential. Researchers have used toxins to develop dozens of drugs to treat things like chronic pain, hypertension, and heart attacks. For example, there’s a neurotoxin from the terrifying-sounding deathstalker scorpion. By marking this scorpion toxin with an infrared dye, doctors have created a molecular flashlight that highlights tumors cell by cell. It may allow surgeons to remove cancerous growths from brain cancer and breast cancer. Scientists estimate that there are upward of 200,000 venomous species that exist, yet only a handful have been studied in depth. As Zoltán put it, we have only just begun “mining the molecular biodiversity in nature.” This is an opportunity to discover something transformative for the human race. And with so many species on the verge of extinction, we have no time to lose.

Even as researchers are manipulating genetic data to improve the future of humanity, others are using genetic science to answer fundamental questions about our past, including where we originated and how we came to populate the Earth. Before the genetic tests now offered by Ancestry.com and 23andMe, there was the Genographic Project. Genographic was born out of a meeting between my friend and colleague Kim McKay, then an executive at National Geographic Channel, and a young population geneticist, Spencer Wells. Kim asked Spencer to describe what his dream project would be if money were not an object. His answer was a global research project using the science of genetics to map the migratory history of the human race. To do so he proposed collecting at least 100,000 DNA samples from Indigenous peoples as well as sampling the genetic inheritance of a larger population base by encouraging broad public participation.

It was an audacious idea, and to be successful it would require scientific, computational, and financial resources well beyond those of National Geographic, and thus was born the Genographic partnership of IBM, Family TreeDNA, National Geographic, and the Waitt Family Foundation. Through this collaboration, the Genographic Project sampled more than 80,000 members of Indigenous communities and more than 1 million public participants, becoming the largest genetic anthropological study of its kind. Over its ten-year life, Genographic helped fill in many of the blank spaces on the human migration map. But its efforts to obtain genetic samples from Indigenous populations was an ethically fraught undertaking and in the end only partially successful. The project became part of a larger debate regarding how the scientific community should ethically engage Indigenous communities in research.

The science of genetics is not only allowing us to retrace the paths of the earliest humans, but some suggest it can also be used to possibly resurrect the creatures that would have accompanied them on their migrations. The new science of de-extinction is on the horizon and not surprisingly presents its own unique set of ethical challenges. In October 2012, a meeting of experts to discuss this emerging science was convened at National Geographic headquarters. Opening the meeting, I pointed to the many exciting opportunities in exploration that were before us, and cautioned that as we pushed the boundaries of exploration we would inevitably confront questions concerning the ethical frameworks within which these quests are pursued. With regard to the science of de-extinction, I was not at that time in a position on behalf of National Geographic to say whether we thought it was a good or bad thing. But what was clear was that the time had come for us to consider and debate the many scientific, ecological, and ethical issues that the possibility raised.

The meeting was in the boardroom of Hubbard Hall, a room from which had been launched thousands of expeditions. There were many among us that day who felt the proposed work to be discussed in the succeeding days would be as important as any that had taken place within that august building’s four walls. Since the first meeting, proponents of de-extinction have continued to push the science forward. De-extinction plans have been proposed for several candidate species. There have been recent news reports that one such species is the Tasmanian tiger (or thylacine). Although now extinct, thanks to DNA from a preserved specimen in the Australian Museum, scientists have been working to bring back an animal we hunted out of existence nearly a century ago. A major milestone in that quest was achieved in 2017, when geneticists succeeded in sequencing the entire genome of a thylacine.

The passenger pigeon has also been the subject of much study and speculation. Once the most populous bird in North America, the last one died at the Cincinnati Zoo in 1914. Her name was Martha. The possibility of going back even further—back to prehistory—and resurrecting the animals our ancestors would have hunted is also on the table. As ice-covered Arctic terrain gives way to bare tundra, the frozen or fossilized remains of extinct animals such as 10,000-year-old woolly mammoths are being exposed. Such discoveries allowed scientists in 2015 to sequence the entire genome of the woolly mammoth. And in 2021, Harvard geneticist George Church and entrepreneur Ben Lamm announced the launch of a start-up, Colossal Laboratories & Biosciences, with the objective of resurrecting the woolly mammoth—or perhaps more accurately, as the company’s website proclaims, genetically engineering “a cold-resistant elephant with all of the core biological traits of the Woolly Mammoth.”

Proponents of de-extinction efforts point to potential benefits, including engineered species that are more resilient to a changing environment and in some cases species whose introduction into the wild may actually help protect or heal the environment. In the case of the woolly mammoth, Dr. Church argues that the animal would help convert arctic tundra to grasslands, thus mitigating the amount of carbon dioxide released into the atmosphere from the warming of the tundra. But what are the ethical considerations associated with de-extinction? Given our role in driving the extinction of so many species, some argue that we have an ethical responsibility to bring back species we’ve extinguished. Others, however, are expressing serious reservations about de-extinction. Delving into DNA—pushing the boundaries of what’s known—helps us piece together so many puzzles that have fascinated researchers for years, but it also requires that potential benefits of exploration be weighed against the potential consequences. Dr. Simon Longstaff’s essay in this volume examines the ethics of exploration.
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A thylacine (Tasmanian tiger) and offspring at the National Zoo in Washington, D.C., circa 1903.



There is of course another frontier that has certainly inspired a lot of imagination through the years. In fact, it has been called “the final frontier”: outer space. Interplanetary travel. The stuff of science fiction—except that it’s rapidly becoming scientific reality. It’s only been sixty-three years since we first launched a satellite into orbit; fifty-four years since humans landed on the Moon and were brought safely home. Organizations such as Sir Richard Branson’s Virgin Galactic, Elon Musk’s company SpaceX, and Jeff Bezos’s Blue Origin are stepping into an arena once the sole province of governments—manned space flight—and are developing technology that could enable large-scale interplanetary travel. Not to be outdone, a newly invigorated NASA is planning on sending humans back to the Moon as the first step in a new initiative of space exploration beyond low Earth orbit. Planet Labs, a commercial company pioneering the “use of low-cost, lean electronics to innovate more rapidly in the fields of aerospace and aviation,” has launched more than 450 satellites, and its 150 imaging satellites are providing high-resolution images of over 135 million square miles of the planet every twenty-four hours.

The availability of satellite data from commercial satellite operators such as Planet Labs is leading to the development of powerful new tools for use in global conservation efforts. For example, Climate Trace, an organization founded by former Vice President Al Gore, is developing a comprehensive map of global carbon emissions. Utilizing data from hundreds of satellites and thousands of land and ocean based sensors, Climate Trace is able to show the precise locations of greenhouse gas emissions and who is producing them. Climate Trace’s objective is to facilitate meaningful climate action by providing accurate, reliable, and timely data essential to informed decision-making.

Even the hospitality industry is taking notice and positioning for a future that includes space tourism. Hilton announced in September 2022 that it is the official hotel partner of Voyager Space, a NASA contractor building a replacement for the International Space Station. Hilton’s press release proclaimed that when going into outer space for an extended period of time, Hilton and its partner Voyager Space wanted “astronauts and space tourists to know it matters where you stay.” All of these efforts present challenges and opportunities, as Sir Richard Branson, astronaut Jeff Hoffman, and planetary scientist Dr. Carolyn Porco write in their essays elsewhere in this volume. What is not in dispute is the relentless, some would say compulsive, need of our species to explore.

There are still wonders and mysteries to be found and discoveries to be made. There are childhood fantasies yet to be brought to life. And just as it can lift an ancient ship off the seafloor or bring history to life, exploration, as in Shackleton’s time, can change the world. It can inspire new questions about the past, new ideas for the future, and new insights into our common humanity. It can change the way people see the world. It can inspire them to care, and, ultimately, inspire them to act. Ahmad ibn Mājid, the mariner and cartographer who is believed to have helped Vasco da Gama navigate from Africa to India, and whose fame was so great that sailors prayed in his honor centuries after his death said:


Know, O seeker, that every man knows his own coast best. [But] when you are out of sight of the coasts, you have only your own knowledge of the stars and guides to rely on.



It is our great task to further our knowledge of strange coasts and stars so that generations to come may navigate them better. [image: ]






IMAGES THAT CHANGED THE WORLD CHRIS RAINIER
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SINCE THE DAWN OF CIVILIZATION, man has always documented his journey. I imagine a scene some 60,000 years ago deep in the Great Rift Valley of East Africa. The hunting party enters the cave, the heat of the African savanna having already begun to wane. They drag the spoils of their successful hunt inside and then begin the task of building a fire to cook a feast and to prepare the ocher paints to mark their victory. Those tasked with mixing the paints know how to delicately prepare the red ocher, the white-colored lime, and the black charcoal from the hearth. As the flames from the fire cast light onto the cave wall, the hunters begin the ritual of painting the scene of the hunt—human stick figures clutching spears and chasing down a herd of African gazelle. There on the plains of Africa, where the dawn of mankind began, these hunters begin to paint the primordial scene of the kill—a marking of the first steps of human exploration and humans’ endless yearning to be recognized in conquest and victory. We can still see those ancient cave drawings today—witnesses in the twenty-first century to man’s self-expression, stating “I was here” and “This is what I have accomplished.” There are remarkable examples of these elaborate painted illustrations scattered all around the world. The most impressive for me are those in the caves in Lascaux, France, painted 17,000 years ago, and those recently discovered in Spain and thought to have been drawn by Neanderthals some 64,000 years ago—again of the scene of a hunt.

Throughout human history, the visual medium has been present, starting with these markings hidden on cave walls protected from the sun and the rain—perhaps early versions of Instagram selfie images. They were reminders to all those who passed by of presence, of possession, of conquest, and of exploration—as humans began to wander, ultimately walking out of Africa and beginning the greatest migration in history across our planet and then beyond, their vision of the world ever present. As the first small bands of adventurous humans went north along the Great Rift Valley and then farther to Europe, then east across Central Asia to Siberia and eventually across the land bridge, reaching the tip of South America—a journey that took some 30,000 years—everywhere they left a complex array of drawings in their wake. Cave and rock art are visual echoes of our past, from Africa to Siberia, from Central Asia to Patagonia, marking the journey of man. As humans reached farther and evolved, so too did their visual expression. At the ancient temple of Dayr al-Bahri near Thebes in Egypt, the walls are etched with hieroglyphs, drawn in 1500 BCE by Egyptian explorers who had sailed down the coast to a land called Punt, speculated to be in the area of Somalia. These are the first known examples of images of exploration etched on stone.

The Greeks are known for having expanded the notions of philosophy, democracy, and the rule of law from the sixth century BCE onward. They were also one of the first civilizations to ponder the existence of a world beyond their horizon and imagination in the form of maps and astronomy. Anaximander, a Greek philosopher, drew a map of the known world in 500 BCE, while Ptolemy, another Greek philosopher and academic, is regarded as the world’s first geographer. They both began to understand the concepts of time, distance, and longitude and latitude, and so began the human scientific journey to understand our world in a visual, three-dimensional manner. For many centuries, maps painted on parchment paper told the story of early exploration and discovery—tales of remarkable expeditions in the pursuit of knowledge and understanding of the unknown lands and cultures across the distant horizon. The Muslim explorer and scholar Ibn Battuta, born in 1304, spent most of his adult life traveling extensively in the lands of Eurasia and is considered one of the great early explorers in history. He logged over 73,000 miles of travel by camel, by sea, and on foot, venturing into what would now be forty countries—more than the celebrated Marco Polo. Battuta’s book Travels in Asia and Africa, 1325–1354 included some of the earliest illustrations of exotic landscapes and native culture, and played an important role in bearing visual witness to places that most of his readers, and, for that matter, most humans alive at that time, had not imagined and would never see.
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Ancient handprints in a southwestern desert in the United States. Photo by Chris Rainier.
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An illustration from David Livingstone’s Zambezi Expedition. Courtesy of Creative Commons.
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An illustration of Abu Simbel, Egypt, by David Roberts. Courtesy of Creative Commons.



The start of what is known as the Golden Age of Exploration began with the expeditions of Christopher Columbus in search of a western passage to India. Instead, he discovered the New World, the Americas. It was the famous paintings done at the time of his return to Spain that electrified Europe. The image of his arrival on the shores of the new land, surrounded by the original peoples of the Americas, were as powerful then as an equivalent moment in history as the first images that NASA beamed back from the surface of the Moon in 1969, with Neil Armstrong and Buzz Aldrin making their small step for man and giant leap for mankind. The illustrations from Columbus’s voyage showed a truth: evidence of the exploration and visual proof that humankind was pushing the limits of discovery and of courage, and was crossing new frontiers and conquering unknown lands. They did not show the whole truth, of course—they didn’t show the detrimental effect this so-called discovery had on the First Nation peoples who lived on the lands discovered.

The need for accurate illustrations and images from these faraway places came into more and more focus, and when Captain Cook explored the world at the height of the Golden Age between 1768 and 1779, completing three long and arduous multiyear journeys that reached the far edges of our planet from Antarctica to the Arctic and every continent in between, people demanded visual documentation. If until then most exploration had as its objective the pursuit of knowledge and the discovery of the unknown, European nations were now exploring predominantly to expand their empires and to plant their flags in new territories rich in resources, particularly spices and fruits. The nature of visual documentation began to change with this shift in purpose.

When Cook and his ship the HMS Endeavour set sail for the Pacific in 1768, Cook brought with him no less than four professional illustrators, including his talented associates Sydney Parkinson and Joseph Banks. Their task was to illustrate every species of bird, animal, fish, plant, exotic culture, and landscape that they came across, and on that first expedition they created several thousand illustrations. Nothing like this had ever been done before. The illustrations shed light on wildlife and flora that were beyond the European imagination, and today all too many of those illustrations are a reminder of species long extinct. Just imagine what it must have been like for the English public to have their first exposure to illustrations of kangaroos and koalas in Australia and the icebergs and penguins of Antarctica. They could hardly have believed their eyes. Thousands more illustrations came out of Cook’s voyages until his last, when he was killed in Hawaii in 1779. Those illustrations, archived in the Natural History Museum in London, are still used today in contemporary scientific research. Roll forward to Charles Darwin and his years on the HMS Beagle, which yielded thousands of scientific illustrations by the ship’s painter, Conrad Martens, and by Darwin himself. Published in the famous book The Voyage of the Beagle in 1839, they became the foundation of the revolutionary theories of both evolution by natural selection and survival of the fittest. His illustrations were crucial, perhaps essential, in allowing this quantum leap in scientific understanding in the 1800s.

During this Golden Age of Exploration, an admiral in Britain’s Royal Navy, who later received the highest title an officer can have—Admiral of the Blue—set sail from Greenwich to explore and map many of the areas of the planet on which the growing British Empire wanted to plant the Union Jack. Eventually, he (Admiral Peter Rainier, my distant relative) would go on to map the Indian coastline, Indonesia, and the northwest coast of North America. Mount Rainier, in the state of Washington, was named in his honor. I grew up as a child to tales of his early voyages, and in some small way I became an explorer because of those stories of the admiral and the faraway places to which he set sail for the British Empire. The maps that he created can still be seen in the National Museum of the Royal Navy today.

Throughout this period, the illustrations produced on expeditions were not only crucial in the expansion of empires but were also an instrumental part of the process to raise funds for multiyear voyages. When Richard Burton and John Speke went in search of the source of the Nile in 1857, they were funded by the Royal Geographical Society of London, together with members of the society. The RGS was then and remains now known for hosting at their headquarters lectures and presentations by the leading explorers of the day. Burton and Speke duly presented their work, showing elaborate drawings of the landscape, wildlife, and peoples that they had encountered during their first journeys into “darkest Africa.” Presented to the high society of London, who had never before seen what existed in the interiors of what are now known as Tanzania, the Congo, and Zambia, the illustrations brought much attention and excitement, and much needed funding. At around the same time, the wealthy of Victorian England were obsessed with the monuments of the pharaohs of Egypt. Sensing an opportunity, the Scottish painter David Roberts traveled to Cairo in 1838 and spent two years exploring Egypt, Petra, and other sites in the Holy Lands. In his travels, Roberts created 272 illustrations and sketches of the monuments and ruins in these areas and released them on his return to England in a series of elaborate lithographs. London high society went mad for the paintings and bought subscriptions to receive copies of them all. As a result, Roberts quickly became one of the most important painters of the time and was elected as a Member of the Royal Academy. The fame of his illustrations became the catalyst for a craze in tourism to see in person the scenes that he depicted in such glorious detail. He had truly put the pyramids, the Great Sphinx, the tomb of King Rameses II at Abu Simbel, the treasury temple of Petra, the holy cities of Jerusalem and Bethlehem, and many other places in the Middle East on the tourist map.

A monumental change was, however, just around the corner. In the mid-nineteenth century, photography was invented and the world suddenly changed. The process of creating a light-sensitive material that became an image via a chemical process actually was not invented just once, but developed at the same time by multiple people. Of them, Henry Fox Talbot in England and Louis Daguerre in France are the two who can be truly credited with the invention of the new medium of photography. Talbot invented the calotype process (a slow and laborious method of coating sensitive paper with silver chloride), while Daguerre invented a slightly different process involving the use of both a silver and copper plate and highly volatile chemicals. In 1852, French writer and illustrator Maxime Du Camp, tired of painting and wanting to try out something new, traveled to Egypt, Palestine, and Syria, taking with him Talbot’s calotype camera equipment. The photographs that he took reinvented expedition documentation, and travel photography was born.

Photography was an overnight sensation, as people embraced its novelty and its unique form of reality. In fact, the adoption of photography happened so quickly that David Livingstone, having until then included painters and illustrators on all of his expeditions into the center of Africa during the 1850s but now immediately taken with the power of photography, invited his brother to accompany him on his trip to survey the Zambezi River in 1858 as the expedition’s official photographer. Not long after, the Royal Geographical Society hired John Thompson, a Scottish explorer known for taking the first photographs of the Angkor Wat complex in 1866, to train all RGS explorers setting out on expeditions on how to use a camera and to create photographs. This was now the required and only way properly to document an expedition. Trying to convince these explorers to pick up the new technology, Thomson wrote, “Photography can allow you to illustrate your route and register your observations with scientific accuracy. It is an accurate method of recording observations without the romance of embellishment of the painter.” So began a new era.

In 1865, the Englishman Samuel Bourne set sail for India to set up the country’s first photographic studios in Calcutta. For the next seven years, in his every free moment, Bourne would head up into the Himalayas, and in 1866 he started his most ambitious journey—to find the source of the Ganges high in the mountains. The expedition was to take six months. In those early years, photography was no easy task and not for the faint of heart. Bourne took with him a wet process collodion camera and all the makings of an elaborate darkroom tent. Every time he wanted to take a photograph in the field, he would coat a fragile piece of eight-by-ten-inch glass in complete darkness with a cellulose nitrate chemical. He would then load the glass into a bulky holder and place it in the large-format camera. The exposure would often last minutes rather than the seconds that we work with today. And that was just for one image, just one view. Remarkably, Bourne pushed against the limits of his endurance and took images in this laborious way at 18,000 feet, at the time the highest recorded elevation photographs had ever been taken. When Bourne traveled, he took with him more than eighty porters, traveling for weeks across Himalayan passes to get just one frame, and in his seven years of travels, he took thousands of glass-plate images, creating a stunning record of the landscape and the culture of these high mountains.

The last quarter of the nineteenth century saw a rapid expansion of exploration, and with it, photographic documentation unfolded around the globe. In the United States, this period was witness to the rapid expansion into the West, with the concept of Manifest Destiny pushing settlers deeper into what was known as Indian country. In 1879, the United States Geological Survey was created by the US government to not only document the West for minerals, but also to establish and expand the best railroad routes that would connect the Atlantic and Pacific coasts, and would expand and civilize everything in between. The talented and well-regarded photographers of the day, Carleton Watkins, Timothy O’Sullivan, and William Henry Jackson, traveled west with their bulky eighteen-by-twenty-two-inch glass-plate cameras and documented the beauty of the wild frontier—Yellowstone, the Grand Canyon, and Yosemite Valley. The visual documentation that came out of the USGS became the very foundation for the development of the American West. The railroads proliferated and mineral extraction followed, heralding the end of the era in which buffalo roamed from horizon to horizon and Native Americans lived free on their land. Less painfully, the images also helped to create the first national parks, with Yellowstone National Park being established in 1872 and Yosemite National Park not long after in 1890. Still, today, these images confirm the mythology of the untouched wilderness of America from sea to shining sea.

Photography also started to play a crucial role in how people perceived each other and America’s land and culture—their existence within the environment. At the end of the nineteenth century, Edward Curtis began a monumental mission to document what he termed the last of the North American tribes and their traditions. Over more than thirty years, from 1895 to the 1930s, Curtis took over 40,000 negatives using a fragile glass-plate camera and a technique called photogravure to complete a set of twenty large portfolios of photogravure images. His persistence, and indeed obsession, to photograph the tribes drove him almost to madness. On one occasion, after spending a number of months deep in the Arizona desert traveling by horseback and with donkeys carrying his gear, Curtis was returning home with hundreds of successfully exposed glass negatives. The donkey carrying most of the glass plates stumbled and fell down a steep embankment. Every plate was broken. Curtis, hyperfocused and determined as always, simply turned around and headed back to repeat the months of work. Curtis’s images remain steeped in controversy, the criticism levied against him being that he “set up images.” Personally, I think that this argument, which has been put forward by photographic editors and historians, completely misses the point. The photographs are portraits and they document a unique and special moment in the history of Native Americans and of the West. It is an important and historic body of work, and, today, many Native American tribes are grateful to have access to a visual documentation of their grandparents and great-grandparents in their traditional regalia, in their beautifully painted canoes and performing sacred dances. The images are the only record of the traditional ways as they were, and amid a huge and wonderful revitalization of Native culture and pride, the Curtis images have served as one road map of to how to replicate the regalia, to decorate the sides of the canoe, or to paint the body of an initiate with ocher. One Plains Indian elder told me that “it is because of the Curtis images that hang on the walls of our cultural center that we can now with visual accuracy perform the Sun Dance again.” Photography can capture a moment in time, and in a history that passes quickly, it creates images from our past that serve as a witness for our future.

The 1900s brought a prolific use of photography to document the world. The National Geographic Society, which had been formed in 1888, began using photography just a few years later. Designed as a scientific journal, the National Geographic magazine’s use of photography at first caused an outcry among the scientific community, but in bringing to the public images from the farthest reaches of the planet, it quickly became hugely popular. In 1913, Hiram Bingham’s images of Machu Picchu electrified the world. George Eastman, who founded Eastman Kodak and created the first camera for a mass market, created a special panoramic camera especially for Bingham’s return trips to the Incan citadel. The images taken with that camera represent a truly great documentation of one of the great Western so-called discoveries of the time.


[image: Image]
Yosemite Valley by Carleton Watkins.



An extraordinary era of exploration for glory and country began, with races to be the first humans to reach the North Pole, the South Pole, and the “third pole”—the top of Everest—in full tilt. Photography would be the undisputable evidence of success. In 1914, Ernest Shackleton set sail for Antarctica on the Endurance on an expedition that was to explore the South Pole and beyond. Aboard the ship was a young and talented Australian photographer named Frank Hurley. Hurley’s glass-plate images would eventually become the gold standard for early Antarctica exploration, but not without disaster. When the Endurance became trapped in ice, it was crushed and eventually sank to the bottom of the Weddell Sea, where it still lies, gloriously unchanged, today. Shackleton bravely led his men through a harrowing two-year-long odyssey for survival, often by lifeboat on the open seas of Antarctica, and in a feat that has earned him a well-deserved place in history as one of the greatest and most courageous leaders of all time, got every single one of them safely home. Each step of the journey was faithfully documented by Hurley. As the ship was sinking and Shackleton instructed the ship’s gear be jettisoned for the men to survive, he ordered Hurley to let most of his photography equipment and all but the most important negatives go down with the ship. How hard that must have been for the dedicated young Hurley. I am drawn to the speculation that his abandoned glass plates might still be sitting inside the largely intact ship at the bottom of the Weddell Sea—historic images perhaps preserved for over one hundred years. Either way, it is partly because of Hurley’s images that the story of Shackleton and his men and their astonishing survival is so alive and vibrant today. They brought to life an otherwise hardly believable tale.

Hurley, by now famous and feted, returned to Australia after some years as a World War I photographer determined to explore the island of New Guinea, the land of Stone Age tribes north of his homeland. In 1922, he boarded a small ship named the Eureka and spent years exploring deep into the jungle and shores of this ancient island and creating an impressive archive of portraits of the indigenous New Guineans. Having done a similar project over a ten-year period myself, I have every respect for Hurley’s achievements. I traveled through those same valleys and over those same mountain passes some seventy years later. It is tough, albeit beautiful, terrain and the tribal communities are wary of visitors. I feel very blessed not to have had to carry the glass plates, heavy equipment, and darkroom chemicals that Hurley’s expedition was weighed down by; I carried only a 35mm camera, a tripod, and an immense supply of malaria medicine! Hurley funded his New Guinea travels by doing daily radio segments live from New Guinea, and, in doing so, became the first person to create live feeds from the field, decades before they became the norm for modern-day expeditions. His broadcasts were soon famous across Australia, with people tuning in to hear of his exploits told with his characteristic sense of humor. In one posting from the Fly River region, he reported: “Photographed head hunters yesterday. Developed my film in the murky waters of Fly River last night. Awoke to my film having been eaten by crocodiles. Re-shooting today.”


[image: Image]
Edmund Hillary on Mount Everest. Courtesy of Creative Commons.



In the same year of 1922, George Mallory and Sandy Irvine attempted to become the first Europeans to summit Mount Everest from the Tibetan side, the route to the top considered to be the most dangerous. Irvine took with him a small compact camera that he tucked into his windproof Burberry climbing suit. Sadly, neither man survived; they disappeared attempting the climb. We don’t know whether they were on the ascent or descent when they perished, so when a climbing expedition led by my friend Conrad Anker found the body of Mallory, there was hope that they would also find Irvine and, with him, his camera and the all-important record of their expedition. Climbing historians speculated that the film might have survived seventy-five years in the snow. But there was no sign of Irvine or the camera, and without photographic proof, no one will ever know whether they made it to the top of Everest. On May 29, 1953, just four days before the coronation of Queen Elizabeth II, Edmund Hillary and Tenzing Norgay were together crowned as the first to reach the summit. Famously they had a camera with them, and the photograph that they took at the roof of the world is one of the greatest exploration images ever taken.


[image: Image]
A view of Earth as seen from the Moon from Apollo 8. Courtesy of NASA.



As the twentieth century progressed, photography became more and more ubiquitous, with images appearing in every magazine and newspaper across the world. In 1926, National Geographic published the first-ever underwater image, and in 1946, the first photograph was taken in space—a remarkable black-and-white image shot sixty-five miles above the Earth. The image, taken by a 35mm camera aboard a V-2 rocket, clearly showed the curvature of the Earth and the deep black void of space.

Color film was also in development. In 1935, Eastman Kodak invented the first practical and usable color film (with a slow speed of ISO 10!), and increasingly magazines around the world, including Time, Life, Look, and National Geographic, were publishing color photographs. A giant step had been taken in creating photographs ever more accurately depicting reality—the true appearance of their object. Just six years after John Glenn became the first human to take a photograph in space in 1962, astronaut Bill Anders took the photographs from the cockpit of Apollo 8 that would become some of the most famous images of all time.

They were the beautiful and revealing images of the Earth rising above the surface of the Moon. For most people, this was the first time that they had seen their entire planet, both in its beauty and its fragility: a haunting realization that we were a fragile species floating on a small planet in an endless void of space. Sir David Attenborough speaks of when he first saw the image and of its implications: “With that one image… [photography] enabled humankind to understand something that no one before had been able to visualize in such a vivid way, perhaps the most important truth of our times—that our planet is small, isolated, and vulnerable. It is the only place we have, the only place where life exists as far as we can tell. It is uniquely precious. The pictures from Apollo 8 had transformed the mindset of the population of the world. We had all simultaneously realized our home was not limitless—there was an edge to our existence.”

Another photographer whose images became iconic and changed the world was Ansel Adams. During the 1980s, I had the great privilege of working with Ansel as his photographic assistant, helping him with his photography and also with his use of images as a tool to support the conservation movement. From the moment that Ansel had stepped into Yosemite Valley, his mission was to photograph in lush shades of black and white the rugged and disappearing landscapes of the American West. Ansel was born just as the wild, unspoiled frontier of the West was disappearing, and his photographs speak romantically of the American mythology of landscape. They are images as if taken on the day of creation. There are no people in Ansel’s photographs—he shows the land untouched by the human hand—and throughout his sixty-year career, he used them to inspire people to appreciate and preserve the wilderness still left and still holding off the progress of the bulldozers, loggers, and miners. Ansel was a director of the Sierra Club for over thirty-seven years, and in that role used his images of the American West to persuade members of Congress that Kings Canyon, the Grand Canyon, and Yosemite should be protected from destruction.
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