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 The Search for Cleopatra
 Archaeologists search for the true face—and the burial place—of the “world’s first celebrity.”








By Chip Brown

Where, oh where is Cleopatra? She's everywhere, of course—her name immortalized by slot machines, board games, dry cleaners, exotic dancers, and even a Mediterranean pollution-monitoring project. She is orbiting the sun as the asteroid 216 Kleopatra. Her "bath rituals and decadent lifestyle" are credited with inspiring a perfume. Today the woman who ruled as the last pharaoh of Egypt and who is alleged to have tested toxic potions on prisoners is instead poisoning her subjects as the most popular brand of cigarettes in the Middle East.

In the memorable phrase of critic Harold Bloom, she was the "world's first celebrity." If history is a stage, no actress was ever so versatile: royal daughter, royal mother, royal sister from a family that makes the Sopranos look like the Waltons. When not serving as a Rorschach test of male fixations, Cleopatra is an inexhaustible muse. To a recent best-selling biography add—from 1540 to 1905—five ballets, 45 operas, and 77 plays. She starred in at least seven films; an upcoming version will feature Angelina Jolie.

Yet if she is everywhere, Cleopatra is also nowhere, obscured in what biographer Michael Grant called the "fog of fiction and vituperation which has surrounded her personality from her own lifetime onwards." Despite her reputed powers of seduction, there is no reliable depiction of her face. What images do exist are based on unflattering silhouettes on coins. There is an unrevealing 20-foot-tall relief on a temple at Dendera, and museums display a few marble busts, most of which may not even be of Cleopatra.

Ancient historians praised her allure, not her looks. Certainly she possessed the ability to roil passions in two powerful Roman men: Julius Caesar, with whom she had one son; and Mark Antony, who would be her lover for more than a decade and the father of three more children. But her beauty, said Greek historian Plutarch, was not "the sort that would astound those who saw her; interaction with her was captivating, and her appearance, along with her persuasiveness in discussion and her character that accompanied every interchange, was stimulating. Pleasure also came with the tone of her voice, and her tongue was like a many-stringed instrument."

People have been puzzling over the whereabouts of Cleopatra's tomb since she was last seen in her mausoleum in the legendary deathbed tableau, adorned with diadem and royal finery and reposed on what Plutarch described as a golden couch. After Caesar's assassination, his heir Octavian battled Antony for control of the Roman Empire for more than a decade; following Antony and Cleopatra's defeat at Actium, Octavian's forces entered Alexandria in the summer of 30 B.C. Cleopatra barricaded herself behind her mausoleum's massive doors, amid stores of gold, silver, pearls, art, and other treasures that she vowed to torch lest they fall into Roman hands.

It was to the mausoleum that Antony, dying of self-inflicted sword wounds, was brought on the first of August so he might take a last sip of wine and perish in Cleopatra's arms. And it may have been in the mausoleum where, ten days or so after Antony's death, Cleopatra herself escaped the humiliation of defeat and captivity by committing suicide at the age of 39, reputedly with the venom of an asp. The Roman historian Dio Cassius reported that Cleopatra's body was embalmed as Antony's had been, and Plutarch noted that on the orders of Octavian, the last queen of Egypt was buried beside her defeated Roman consort. Sixteen centuries later Shakespeare proclaimed: "No grave upon the earth shall clip in it / a pair so famous."

And yet we have no idea where that grave might be. The wealth of attention paid to Cleopatra by artists seems inversely proportional to the poverty of material generated about her by archaeologists. Alexandria and its environs attracted less attention than the more ancient sites along the Nile, such as the Pyramids at Giza or the monuments at Luxor. And no wonder: Earthquakes, tidal waves, rising seas, subsiding ground, civil conflicts, and the unsentimental recycling of building stones have destroyed the ancient quarter where for three centuries Cleopatra and her ancestors lived. Most of the glory that was ancient Alexandria now lies about 20 feet underwater.

In the past few decades archaeologists have finally taken up the mystery of Cleopatra's whereabouts and are searching for her burial place in earnest. Underwater excavations begun in 1992 by French explorer Franck Goddio and his European Institute of Underwater Archaeology have allowed researchers to map out the drowned portions of ancient Alexandria, its piers and esplanades, the sunken ground once occupied by royal palaces. The barnacled discoveries brought to the sea's surface—massive stone sphinxes, giant limestone paving blocks, granite columns and capitals—whet the appetite for a better understanding of Cleopatra's world.

"My dream is to find a statue of Cleopatra—with a cartouche," says Goddio. So far, however, the underwater work has failed to yield a tomb. The only signs of Cleopatra the divers have encountered are the empty cigarette packs that bear her name, drifting in the water as they work. 

More recently, a desert temple outside Alexandria has become the focus of another search, one that asks whether a monarch of Cleopatra's calculation and foresight might have provided a tomb for herself in a place more spiritually significant than downtown Alexandria—some sacred spot where her mummified remains could rest undisturbed beside her beloved Antony. 

In November 2006 at his office in Cairo, Zahi Hawass, then secretary-general of the Supreme Council of Antiquities, pulled out a sheet of Nile Hilton stationery. On it he had sketched the highlights of an archaeological site where he and a team of scientists and excavators had been digging over the previous year. "We are searching for the tomb of Cleopatra," he said, excitedly. "Never before has anyone systematically looked for the last queen of Egypt." This particular quest had begun when a woman from the Dominican Republic named Kathleen Martinez contacted Hawass in 2004 and came to share a theory she'd developed: that Cleopatra might be buried in a tumbledown temple near the coastal desert town of Taposiris Magna (present-day Abu Sir), 28 miles west of Alexandria.

Located between the Mediterranean and Lake Mareotis, the ancient city of Taposiris Magna had been a prominent port town during Cleopatra's time. Its vineyards were famous for their wine. The geographer Strabo, who was in Egypt in 25 B.C., mentioned that Taposiris staged a great public festival, most likely in honor of the god Osiris. Nearby was a rocky seaside beach, he said, "where crowds of people in the prime of life assemble during every season of the year."

"I thought before we started digging that Cleopatra would be buried facing the palace in Alexandria, in the royal tombs area," said Hawass. But in time, Martinez's reasoning persuaded him another theory might be worth exploring: that Cleopatra had been clever enough to make sure she and Antony were secretly buried where no one would disturb their eternal life together.

A child prodigy who'd earned her law degree at the age of 19, Kathleen Martinez was teaching archaeology at the University of Santo Domingo, but it was an avocation; she'd never been to Egypt or handled a trowel. She traced her obsession with Cleopatra to an argument she'd had with her father in 1990, when she was 24 years old. She wandered into his library one day looking for a copy of Shakespeare's Antony and Cleopatra. Her father, Fausto Martínez, a professor and legal scholar normally quite careful in his judgments, disparaged the famous queen as a trollop. "How can you say that!" she protested. After an hours-long debate in which Kathleen argued that Roman propaganda and centuries of bias against women had distorted Cleopatra's character, Professor Martínez conceded that his opinion of Cleopatra might have been unfair.

From that moment Martinez resolved to learn everything she could about the queen. She pored over the canonical texts, particularly Plutarch's account of Mark Antony's alliance with Cleopatra. It seemed clear that the Romans had been intent on depicting her (at worst) as a decadent and lustful despot and (at best) as a manipulative politician who'd played the bitter factions of the emerging Roman superpower against each other in a desperate bid to preserve Egypt's autonomy. It was also possible that modern-day researchers might have missed important clues about where Cleopatra was buried.

"You cannot find anything in any ancient writing about where Cleopatra is buried," Martinez said. "But I believe she prepared everything, from the way she lived to the way she died to the way she wanted to be found."

In 2004 she emailed Hawass. She did not receive a reply. Unable to have herself smuggled into Hawass's office inside a sack—the famous stratagem by which the 21-year-old Cleopatra is supposed to have acquainted herself with Julius Caesar in 48 B.C.—Martinez assailed him with emails, upwards of a hundred by her estimate. Again, no reply. She headed for Cairo and eventually wangled an audience with Hawass through a guide who had worked for the Supreme Council of Antiquities.

"Who are you and what do you want?" Hawass asked when Martinez arrived in his office in the fall of 2004. She did not explain that she was searching for Cleopatra, worried that he would lump her in with the nuts who believe aliens built the pyramids. "I want to visit places that aren't open to the public," Martinez explained. Hawass granted her permission to visit sites in Alexandria, Giza, and Cairo.

Martinez returned to Egypt in March 2005, calling on Hawass with the news that she had been appointed an ambassador of culture by the Dominican Republic. He laughed and said she was too young to be an ambassador. She told him she'd visited Taposiris Magna the previous year and wanted to go back. There were remnants of a Coptic church on the site, and Dominicans were interested in the history of Christianity. Hawass again said yes.

After she had photographed and walked the site, she again called on Hawass. "You have two minutes," he said. The time had come to drop the veil. Martinez explained to him that she wanted to excavate at Taposiris. "I have a theory," she said, and finally confided that she thought Taposiris Magna was where Cleopatra was buried.

"What?" said Hawass, grabbing his chair. A group of Hungarian archaeologists had just concluded excavations at the site, and French archaeologists had excavated Roman baths just outside the walls of the temple. Plans were pending to turn Taposiris Magna into a tourist attraction.

"Give me two months," Martinez countered. "I will find her."

Cleopatra VII was born in Egypt, but she was descended from a lineage of Greek kings and queens who had ruled Egypt for nearly 300 years. The Ptolemies of Macedonia are one of history's most flamboyant dynasties, famous not only for wealth and wisdom but also for bloody rivalries and the sort of "family values" that modern-day exponents of the phrase would surely disavow, seeing as they included incest and fratricide.

The Ptolemies came to power after the conquest of Egypt by Alexander the Great, who in a caffeinated burst of activity beginning in 332 B.C. swept through Lower Egypt, displaced the hated Persian occupiers, and was hailed by the Egyptians as a divine liberator. He was recognized as pharaoh in the capital, Memphis. Along a strip of land between the Mediterranean and Lake Mareotis he laid out a blueprint for Alexandria, which would serve as Egypt's capital for nearly a thousand years.

After Alexander's death in 323 B.C., Egypt was given to Ptolemy, one of his trusted generals, who, in a brilliant bit of marketing, hijacked the hearse bearing Alexander's body back to Greece and enshrined it in a tomb in Alexandria. Ptolemy was crowned pharaoh in 304 B.C. on the anniversary of Alexander's death. He made offerings to the Egyptian gods, took an Egyptian throne name, and portrayed himself in pharaonic garb.

The dynasty's greatest legacy was Alexandria itself, with its hundred-foot-wide main avenue, its gleaming limestone colonnades, its harborside palaces and temples overseen by a towering lighthouse, one of the seven wonders of the ancient world, on the island of Pharos. Alexandria soon became the largest, most sophisticated city on the planet. It was a teeming cosmopolitan mix of Egyptians, Greeks, Jews, Romans, Nubians, and other peoples. The best and brightest of the Mediterranean world came to study at the Mouseion, the world's first academy, and at the great Alexandria library.

It was there, 18 centuries before the Copernican revolution, that Aristarchus posited a heliocentric solar system and Eratosthenes calculated the circumference of the Earth. Alexandria was where the Hebrew Bible was first translated into Greek and where the poet Sotades the Obscene discovered the limits of artistic freedom when he unwisely scribbled some scurrilous verse about Ptolemy II's incestuous marriage to his sister. He was deep-sixed in a lead-lined chest.

The Ptolemies' talent for intrigue was exceeded only by their flair for pageantry. If descriptions of the first dynastic festival of the Ptolemies around 280 B.C. are accurate, the party would cost millions of dollars today. The parade was a phantasmagoria of music, incense, blizzards of doves, camels laden with cinnamon, elephants in golden slippers, bulls with gilded horns. Among the floats was a 15-foot Dionysus pouring a libation from a golden goblet.

Where could they go from there but down? By the time Cleopatra VII ascended the throne in 51 B.C. at age 18, the Ptolemaic empire was crumbling. The lands of Cyprus, Cyrene (eastern Libya), and parts of Syria had been lost; Roman troops were soon to be garrisoned in Alexandria itself. Still, despite drought and famine and the eventual outbreak of civil war, Alexandria was a glittering city compared to provincial Rome. Cleopatra was intent on reviving her empire, not by thwarting the growing power of the Romans but by making herself useful to them, supplying them with ships and grain, and sealing her alliance with the Roman general Julius Caesar with a son, Caesarion.

Lest her subjects resent her Roman overtures, Cleopatra embraced Egypt's traditions. She is said to have been the first Ptolemaic pharaoh to bother to learn the Egyptian language. While it was politic for foreign overlords to adopt local deities and appease the powerful religious class, the Ptolemies were genuinely intrigued by the Egyptian idea of an afterlife. Out of that fascination emerged a hybrid Greek and Egyptian religion that found its ultimate expression in the cult of Serapis—a Greek gloss on the Egyptian legend of Osiris and Isis.

One of the foundational myths of Egyptian religion, the legend tells how Osiris, murdered by his brother Seth, was chopped into pieces and scattered all over Egypt. With power gained by tricking the sun god, Re, into revealing his secret name, Isis, wife and sister of Osiris, was able to resurrect her brother-husband long enough to conceive a son, Horus, who eventually avenged his father's death by slaughtering uncle Seth.

By Cleopatra's time a cult around the goddess Isis had been spreading across the Mediterranean for hundreds of years. To fortify her position, and like other queens before her, Cleopatra sought to link her identity with the great Isis (and Mark Antony's with Osiris), and to be venerated as a goddess. She had herself depicted in portraits and statues as the universal mother divinity.

Beginning in 37 B.C., Cleopatra began to realize her ambition to enlarge her empire when Antony restored several territories to Egypt and decreed Cleopatra's children their sovereigns. She appeared in the holy dress of Isis at a festival staged in Alexandria to celebrate Antony's victory over Armenia in 34 B.C., just four years before her suicide and the end of the Egyptian empire.

It was Cleopatra's intense identification with Isis, and her royal role as the manifestation of the great goddess of motherhood, fertility, and magic, that ultimately led Kathleen Martinez to Taposiris Magna. Using Strabo's ancient descriptions of Egypt, Martinez sketched a map of candidate burial sites, zeroing in on 21 places associated with the legend of Isis and Osiris and visiting each one she could find.

"What brought me to the conclusion that Taposiris Magna was a possible place for Cleopatra's hidden tomb was the idea that her death was a ritual act of deep religious significance carried out in a very strict, spiritualized ceremony," Martinez says. "Cleopatra negotiated with Octavian to allow her to bury Mark Antony in Egypt. She wanted to be buried with him because she wanted to reenact the legend of Isis and Osiris. The true meaning of the cult of Osiris is that it grants immortality. After their deaths, the gods would allow Cleopatra to live with Antony in another form of existence, so they would have eternal life together."

After studying more than a dozen temples, Martinez headed west of Alexandria along the coastal road to explore the ruin she had begun to believe was the last, best hope for her theory. The temple at Taposiris Magna had been dated to the reign of Ptolemy II, though it may have been even older. The suffix Osiris in its name implied the site was a sacred spot, one of at least 14 throughout Egypt where legend holds that the body of Osiris (or a dismembered part of it) had been buried.

With the Mediterranean on her right and Lake Mareotis on the left, Martinez mused on the possibility that Cleopatra might have traveled a similar route, selecting this strategic location for her burial because it was inside the limits of ancient Alexandria and not yet under the control of the Romans during those last days before her death. "When I saw the place my heart beat very fast," she recalls. As she walked the site, she trailed her hands along the white and beige limestone blocks of the temple's enclosure. This is it! she thought. This is it!

In 1935 British traveler Anthony de Cosson had called Taposiris Magna "the finest ancient monument left to us north of the Pyramids." What was surprising was how little work had been done at the site. In 1905 Evaristo Breccia, the renowned Italian archaeologist, had excavated the foundation of a small fourth-century A.D. Coptic basilica in the otherwise vacant courtyard of the enclosure and discovered an area of Roman baths. In 1998 a Hungarian team led by Győző Vörös found evidence of a colonnaded structure inside the enclosure that they concluded (incorrectly, as it turned out) had been an Isis temple.

It was clear when Vörös's book, Taposiris Magna, was published in 2004 that the temple had had three incarnations—as a Ptolemaic sanctuary, a Roman fort, and a Coptic church. But was that the whole story? Zahi Hawass found himself pondering the possibility that a black granite bust of Isis that Vörös had coaxed from the dirt of Taposiris Magna might well be the face of Cleopatra herself. In October 2005 the dig got under way.

Today it's easy to imagine that the view from the pylon of Taposiris Magna looks much like it did in Cleopatra's day—if you can block out the unsightly band of condominiums and resort hotels between the coastal highway and the broad white sand beach and glimmering blue expanse of the Mediterranean. One hot, sun-washed morning at the temple in May 2010, Kathleen Martinez was bundled in a long-sleeve shirt, head scarf, and fingerless woolen gloves. "For some reason I am always cold when I am here," she said. The two months of excavation she had requested had turned into three months, and three months had become five years.

On the bedrock in the middle of the site an array of column fragments showed the ghostly outlines of what Hawass and Martinez have concluded was not a temple to Isis, but a temple to Osiris. It was oriented on the east-west axis. At an angle just north were the faint hints of an Isis chapel; to the south, an excavated rectangular pit: "That was the sacred lake," Martinez says.

It's a cliché that you can stick a shovel in the ground almost anywhere in Egypt and find something amazing from the long-gone past. When Martinez and a team of excavators began probing the ground in 2005, she was focused less on the ultimate prize of Cleopatra's tomb than on simply finding sufficient evidence to sustain her theory that Taposiris Magna might be the place to look. She hoped to demonstrate that the temple was among the most sacred of its day, that it was dedicated to the worship of Osiris and Isis, and that tunnels had been dug underneath the enclosure walls. Within the first year, she was rewarded by the discovery of a shaft and several underground chambers and tunnels. "One of our biggest questions is why did they dig tunnels of this magnitude," she says. "It had to be for a very significant reason."

During the 2006-07 season the Egyptian-Dominican team found three small foundation deposits in the northwest corner of the Osiris temple, just inches from where the Hungarian expedition had stopped digging. The deposits conclusively linked the Osiris temple to the reign of Ptolemy IV, who ruled a century and a half before Cleopatra. In 2007, further supporting the view that the site was very important to the Greeks of ancient Egypt, the excavators found a skeleton of a pregnant woman who had died in childbirth. The tiny bones of the unborn baby lay between the skeleton's hips. Her jaw was distended, suggesting her agony, and her right hand was clutching a small white marble bust of Alexander the Great. "She is a mystery," said Martinez, who had a coffin built for the remains of the mother.

In six years Taposiris Magna has become one of Egypt's most active archaeology sites. More than a thousand objects have been recovered, 200 of them considered significant: pottery, coins, gold jewelry, the broken heads of statues (probably smashed by early Christians). An important discovery was a large cemetery outside the temple walls, suggesting that the subjects of a monarch wished to be buried near royal remains.

Yet the tomb of Cleopatra still hovers out of reach, like a tantalizing mirage, and the theory of who is buried at Taposiris Magna still rests more on educated speculation than on facts. Might not Cleopatra's reign have unraveled too quickly for her to build such a secret tomb? A fantastic story, like a horse with wings, flies in the face of the principle of parsimony. But it's a long hard haul from not-yet-proved to disproved.

Critics of Martinez's theory point out that it is rare in archaeology for someone to announce they are going to find something and then actually find it. "There is no evidence that Cleopatra tried to hide her grave, or would have wanted to," says Duane Roller, a respected Cleopatra scholar. "It would have been hard to hide it from Octavian, the very person who buried her. All the evidence is that she was buried with her ancestors. The material associated with her at Taposiris Magna is not meaningful because material associated with her can be found in many places in Egypt."

"I agree that Octavian knew and authorized the place where she was buried," Martinez says. "But what I believe—and it is only a theory—is that after the mummification process was complete, the priests at Taposiris Magna buried the bodies of Cleopatra and Mark Antony in a different place without the approval of the Romans, a hidden place beneath the courtyard of the temple."

If Cleopatra's tomb is ever found, the archaeological sensation would be rivaled only by Howard Carter's unearthing of the tomb of King Tut in 1922. But will finding her tomb, not to say her body itself, deepen our portrait of the last Egyptian pharaoh? On one hand, how could it not? In the last hundred years about the only new addition to the archaeological record is what scholars believe is a fragment of Cleopatra's handwriting: a scrap of papyrus granting a tax exemption to a Roman citizen in Egypt in 33 B.C.

On the other hand, maybe finding her tomb would diminish what Shakespeare called "her infinite variety." Disembodied, at large in the realm of myth, more context than text, Cleopatra is free to be of different character to different times, which may be the very wellspring of her vitality. No other figure from antiquity seems so versatile in her ambiguities, so modern in her contradictions.

It was lunch hour at the dig site, and the workers had gone to eat in the shade. We were sitting on top of the temple pylon in the radiance of noon, staring out at the sea beyond. There was a feeling of stillness in the air, an inkling of eternity, as if the old Egyptian gods were about—Re, who ruled over the earth, sky, and the underworld, and Isis, who saved Osiris by tricking Re into revealing his secret name.

The search for Cleopatra has come at no small cost to Martinez. She gave up her thriving law practice in Santo Domingo and poured much of her savings into her quest. She moved to an apartment in Alexandria, where she has begun studying Arabic. But it's not an easy life, far from her family and friends. During the revolution earlier this year, she was confronted by a group of aggressive men as she worked at the excavation site. For now, work at the site is on hold. She hopes to return in the fall.

"I believe we are going to find what we are looking for," she says. "The difference is now we're digging in the ground, not in books."








This article was downloaded by calibre from http://ngm.nationalgeographic.com/2011/07/cleopatra/brown-text
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 On Thin Ice
 The Arctic is warming so fast that by 2050 it may be largely ice free in summer. Without their frozen hunting platform, how will polar bears survive?








By Susan McGrath

In August 1881 the naturalist John Muir was sailing off Alaska aboard the steamer Thomas Corwin, searching for three vessels that had gone missing in the Arctic. Off Point Barrow he spotted three polar bears, "magnificent fellows, fat and hearty, rejoicing in their strength out here in the bosom of the icy wilderness."

Were Muir to sail off Point Barrow in August today, any polar bears he'd see would not be living in a wilderness of ice but swimming through open water, burning precious fat reserves. That's because the bears' sea-ice habitat is disappearing. And it's going fast.

Polar bears ply the Arctic niche where air, ice, and water intersect. Superbly adapted to this harsh environment, most spend their entire lives on the sea ice, hunting year-round, visiting land only to build maternal birthing dens. They prey mainly on ringed and bearded seals (it's been said that they can smell a seal's breathing hole from more than a mile away) but sometimes catch walruses and even beluga whales.

Sea ice is the foundation of the Arctic marine environment. Vital organisms live underneath and within the ice itself, which is not solid but pierced with channels and tunnels large, small, and smaller. Trillions of diatoms, zooplankton, and crustaceans pepper the ice column. In spring, sunlight penetrates the ice, triggering algal blooms. The algae sink to the bottom, and in shallow continental shelf areas they sustain a food web that includes clams, sea stars, arctic cod, seals, walruses—and polar bears.

Experts estimate the world's polar bear numbers at 20,000 to 25,000, in 19 subpopulations. Bears in Svalbard (the Norwegian archipelago where Florian Schulz made most of these photographs), the Beaufort Sea, and Hudson Bay have been studied the longest. It was in western Hudson Bay, where ice melts in the summer and freezes back to shore in the fall, that the creatures' predicament first came to light.

Ian Stirling, now retired from the Canadian Wildlife Service, has monitored polar bears there since the late 1970s. He found that they gorged on seals in the spring and early summer, before breakup, then retreated to land as the ice melted. In a good year, breakup found bears packing a thick layer of fat. Ashore, the bears entered a state known as walking hibernation, their metabolisms on idle to hoard their fat stores. "Until about the early 1990s at Hudson Bay," Stirling says, "bears were able to fast through the open-water season of summer and fall because hunting on the spring sea ice was so good."

During subsequent years of bear-watching, Stirling and a colleague, Andrew Derocher, began to see an alarming pattern. They observed that although the bears' population held steady, the animals were getting thinner. The western Hudson Bay bears were missing vital weeks of peak seal hunting, and the later winter freeze-up was extending their fast. By 1999 the biologists had correlated a steady decline in most measures of polar bear health with a decline in sea ice. Bears didn't grow as large, and some came ashore notably skinnier. Females gave birth less often and had fewer cubs. Fewer cubs survived.

When that same year Stirling and his colleagues published their findings, it was still possible to doubt that warming in the Arctic had already affected polar bears. In a 1999 interview Steven Amstrup, chief scientist at Polar Bears International, who had studied bears in the Beaufort Sea since 1980 for the U.S. Geological Survey, said he hadn't yet seen the kind of changes Stirling had. Or had he? "My aha! moment," Amstrup recalls, "was when I realized the difficult time I'd been having getting out onto the ice to conduct my autumn fieldwork was not just an odd year or two but a prolonged and worsening trend. Shortly thereafter we began to see the same biological changes in our bears as well."

The world didn't know it yet, but during the summer in the Arctic Ocean, sea ice had been melting earlier and faster, and the winter freeze had been coming later. In the three decades since 1979 the extent of summer ice has declined by about 30 percent. The lengthening period of summer melt threatens to undermine the whole Arctic food web, atop of which stand polar bears.

Data have since bolstered the early warning signs. Since Muir set out in the Corwin, greenhouse gases have contributed to an average warming of the Earth of about one degree Fahrenheit. This may seem negligible, but even one degree of warming can noticeably disrupt an environment of ice and snow. It's as if a giant hand has trained a magnifying glass over the Pole.

The sea ice above the shallow continental shelves provides the richest sustenance for polar bears, but recently the ice has been retreating far from those areas, reducing the summer habitat bears need most to survive. Whether a polar bear lives in Hudson Bay or the Beaufort or Barents Seas, it faces the same problem. Sea ice on which to hunt is available for progressively shorter periods, forcing bears to fast for longer periods. And because thinner sea ice is more easily shifted by winds and currents, bears may be swept into strange territory, forcing them to make longer, more arduous swims in open water to find favorable sea ice or to get to land.

Polar bears are strong swimmers, but swimming long distances in open water is draining and can be fatal. In 2008 a radio-collared bear with a yearling cub swam an astounding 427 miles to reach the ice off the northern Alaska coast. The cub didn't make it. Researchers counting bowhead whales in September 2004 spotted four dead polar bears afloat after a storm in the Beaufort Sea. Scientists estimated that as many as 27 bears may have drowned in that one storm.

Females face especially hard times. Malnourished males may kill and eat cubs—and even their mothers—behavior scientists believe may become more common as food diminishes. Increasingly, getting to ancestral denning places on land can be an ordeal. On one island in Svalbard, when the sea has frozen late in the year, scientists have seen few, if any, dens the following spring. That's when they'd normally see 20 or more, Jon Aars, of the Norwegian Polar Institute, says. Whether females find other sites or skip a year of breeding, Aars can't say.

From childhood we create a picture of our physical world: The sky is blue, the Arctic is white. But before this century ends—and perhaps much sooner—most of the Arctic is predicted to be blue water every summer.

Can a blue Arctic support polar bears? Only in the short run, Amstrup and Stirling say.

Currents still cram drifting sea ice against the Canadian Arctic Islands and northern Greenland in summer, creating pockets that may retain enough ice to support polar bears through this century. If we can reduce the warming of the atmosphere, Amstrup says, it will not be too late for polar bears, but "if the world keeps warming, ultimately even those last refuges will fail to sustain the icon of the Arctic."

Susan McGrath is a contributing editor at Audubon. Florian Schulz accompanied the MacGillivray Freeman Films team making To the Arctic, a 3-D, IMAX-theater film to be released worldwide this winter. A companion book of Schulz’s work in the Arctic will be published by Braided River.
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 Baghdad After the Storm
 Despite hardships and lingering violence, residents imagine a new version of the ancient city.








By Brian Turner

I haven't returned to Baghdad to be a war tourist, attuning my eyes to the many long shadows cast by trauma, but it's difficult not to do just that. The last time I was here I wore desert camouflage and carried an M4 carbine as a sergeant in the U.S. Army's Second Infantry Division. That was in 2003 and 2004, when there were up to 150,000 U.S. troops in Iraq. In the years since, I've often wondered what it must be like for Iraqis struggling to reclaim a life for themselves: the welder, the student, the taxi driver, the old woman, the couple getting married. I've also wondered how it would feel to walk down a Baghdad street without a flak vest and 210 rounds of ball ammunition strapped to my chest.

Back then, my unit escorted long, serpentine supply convoys through the city. Insurgents staged complex ambushes, driving cars loaded down with explosives. The black scorch marks of vehicles burned to the ground remained long after their hulks were removed, giving me pause whenever we passed them by. One day our squad leader yelled at my machine gunner and me to drop down from our positions in the hatches at the rear of our Stryker vehicle—and mortar rounds suddenly burst in the air, raining down a deadly spray of shrapnel. We rode through the storm of metal, hearts pounding in our chests. Memories like these reenact themselves in my mind now as we drive through the city, and for a moment I imagine I've returned to Baghdad the way a ghost might haunt the world it once inhabited.

But things have changed. This isn't the Baghdad I once knew. Just off Abu Nuwas Street near the Tigris River, where sniper fire was once a daily hazard, the sounds of war have been replaced by the sounds of children playing soccer on the grass. They whoop, high-pitched and full throated, like birds calling to each other. On Haifa Street, where bitter sectarian fighting raged from 2006 to 2008, young men pause in the doorway of a local market to finish a conversation as Iraqi pop music blares from a boombox. Near the university several young women laugh as they cradle textbooks and notebooks, their head scarves a splash of color against the drab building facades. Everywhere around Baghdad there is the sound of a city regaining its voice.

When I stepped off the plane, collected my bag from the luggage belt, and walked out into the city, I didn't know what to expect. It was late December 2010. News reports of targeted assassinations via silencer-equipped pistols occupied my thoughts. I couldn't dismiss the possibility of being kidnapped. But as much as my fear counseled me to jump back on that plane, I wanted to know what had become of this place where I'd once come to war. If I was going to meet the new Baghdad, I'd have to put some old habits and memories to the side.

A City of Walls

My first day back I spread out a map of the city on a table in a shaded inner courtyard. It's an outdated map with many red and blue adhesive dots placed on various parts of the city. Many of the names of neighborhoods have changed since the invasion. Saddam City, as it's listed on my old map, for example, now goes by Sadr City, after the deceased Shiite leader Muhammad al Sadr. The dots create an overall pattern as I step back for a bird's-eye view: blue to one side, red to the other; Shiites dominating the eastern side of the Tigris, Sunnis clustered on the western. The Sunnis have pushed farther west as Shiites have made inroads into neighborhoods adjacent to the river. Although there are still a few mixed neighborhoods, Baghdad is no longer a model secular city of the Middle East, as Iraqis once proudly described it. Years of violence have created a new landscape defined by tribe and religion.

With a population of nearly six million, Baghdad has become a city of walled enclaves regulated by Iraqi Army troops, federal police officers, local policemen, private security guards, and other groups such as the Sons of Iraq, who are like your local Neighborhood Watch crew, only armed with AK-47s. The demarcations are formed by massive concrete blast walls known colloquially as T-walls because they resemble giant T's flipped upside down. Religious flags wave from rooftops, mosques, and intersections in predominately Shiite areas. Sunni neighborhoods are marked by a lack of flags.

"Baghdad is a huge camp, man," says my interpreter, Yousif al-Timimi. "America didn't bring democracy. It brought walls."

The River Taxi

One morning I take a water taxi out onto the Tigris River with a boatman named Ismail, who tells me that he inherited his trade from his father in a tradition stretching back for generations. As he steers the prop with his left hand and talks about his life, I try to push to the back of my mind the fact that we're out in the open, in a clear field of fire, and that a sniper could be in a hide right now debating the physics of his ballistic art—steeped in the contemplation of the elevation and windage, the slight breeze I now feel in my hair, the pitch and yaw of the boat as it slices upriver through the waves, the humidity in the air between us.

And so I focus on the Tigris as it winds its way through the heart of Baghdad. It's a wide river with an unassuming surface of sunlight and shadow, a storied river that doesn't advertise the inexorable pathos transported in its depths. In the winter of A.D. 1258, when the Mongols sacked Baghdad under Hulegu Khan, great destruction was visited upon the city and its inhabitants. The Bayt al Hikma, or House of Wisdom, was plundered, its contents thrown into the Tigris—philosophical tracts and treatises, art, poetry, historical tomes, scientific and mathematical works—the intellectual wealth of centuries. When the Mongols were done pillaging, it's been said, the Tigris ran black with ink.

More recently, it flowed with bodies. In the winter of 2004 soldiers from my battalion manned a johnboat to search an island upriver in the city of Mosul, where a mortar firing position was rumored to be. The boat capsized, and weighed down by their equipment, one soldier and three Iraqi policemen disappeared into the water. My company helped cordon off the riverbanks so that patrol boats and Navy divers could recover their bodies. Before they could find them, the search teams pulled up the bodies of a student from Kirkuk and an Iraqi policeman we weren't even looking for. As I sit in Ismail's water taxi, I'm hesitant to reach over and put my hand into the water. The Tigris has become a kind of graveyard; it deserves respect.

I take a series of photographs. Iraqi Army soldiers materialize from their posts under the bridge abutments and order us to shore. We're briefly detained and questioned by the local commander, who stands in the doorway of a guard shack wearing only a bemused expression and thermal underwear, his combat boots left unlaced, a tiny cup of Arabic coffee in his hand. He orders us not to take any more pictures of the bridges and then releases us. Before we can go, one of the soldiers insists I share from his plate of scrambled eggs. He tears his flatbread in two and shoves a piece into my hands with a smile.

Back out on the Tigris, Ismail tells me there was an incident last week involving a magnetic "sticky" bomb, and that it may also have involved a water taxi. The Iraqi military keeps a vigilant eye on the river. Which makes me wonder how Ismail is able to make a living under such conditions. When were the good times? I ask.

Ismail responds, "Good times?"

Al Mutanabbi Street

A small bird roosts in a cage just outside the door of the Shahbandar café on Al Mutanabbi Street, where poets and philosophers refuse the chessboard for the stimulant of engaging conversation, debate, and intellectual inquiry. As I take a seat beside Mohammed Jawad, a 63-year-old biology professor, I can't help but notice the framed photos of those who died in a 2007 bombing that killed dozens inside and outside the coffee shop. When I ask him about the attack, Jawad says, "The bombings are like the rings on a tree. What do you call them? The growth rings?" I nod as he continues. "Trees experience fire and times of no water. It's a matter of periods. The growth rings show us the good times and the bad times. These are the bad times now, but it's all a part of the growth of the tree." He pauses, sips his chai. "Let me tell you, history is manufactured by war."

Later, as I walk down Al Mutanabbi Street, where tables are stacked with poetry collections and textbooks for sale, I notice the many short, hard glances I'm getting from those going about their business. It's Saturday, around noon, and the street is busy but not packed. Although I hadn't noticed it at first, something inside of me has clicked back into place. I catch myself turning in slow, smooth circles as I walk—I'm scanning the scene behind me to determine if there are any threats. It's a habit I've mostly broken back home in the States. I try to look casual, as if I'm merely curious about the books I've just passed, but in fact I've instinctively reverted back to my days on foot patrol. Whom do I discover trailing me? A poet, who simply wanted to resume a conversation we'd started in the café.

"Of course, I'm a poet," he says. "What else can you do but write poetry in a country like this?"

In Firdos Square the ghost of Saddam Hussein hovers over the pedestal where a statue of him was famously pulled down. So many people here will tell you that although they may have wished for Saddam's removal from power, they miss the grand vision in which the difficult seemed possible during his reign. After one of the bridges over the Tigris was bombed during the 1991 air campaign of the Gulf War, for example, Saddam vowed that the bridge would be operational within one month. It was an audacious deadline that locals say the construction crews succeeded in meeting. In contrast, the Saddam mosque at the center of the city remains unfinished after more than a decade. Massive concrete columns and rebar rise to impressive heights, while the domes they're meant to support exist only in the architect's blueprints. It was envisioned to be the largest mosque in the Middle East but stands now as a mere sketch of greatness.

The Private Club

Tonight I find myself smoking a sheesha, or hookah, loaded up with mint-flavored tobacco, at Al Alawiyah Club near Firdos Square. Swanky. Once past a maze of blast walls and bored security personnel, I sit in a large gazebo near a water fountain lit by blue filtered lights. A well-dressed and sober-faced man smokes his own sheesha two tables over. According to gossip, he's an Iraqi Army general who would rather smoke alone than go home to his wife. I'm told this by Rawaa al-Neaami, the businesswoman who invited me to the club.

Al-Neaami wears jeans tucked into black leather boots, a frilly blouse, and huge earrings. Her hair is cut short and dyed a mixture of colors, mostly reddish hues. She's started a nongovernmental organization in Baghdad to empower young adults. Classes at her school include yoga, dramatic dance, filmmaking, graphic design, and creative writing. "I believe, as a human being, not just as an Iraqi woman, that these skills have a major role in developing students. In fact, they are the soul of our life," she says. "This is the real jihad. The real jihad doesn't mean I have to carry a weapon and kill."

Her latest project, she tells me, involves going into juvenile detention centers in Baghdad to encourage young people through art. She's been surprised by those she's discovered there. The inmates range in age from 5 to 18 years old. Many are simply orphans created by the years of sectarian violence. She plans to film a documentary to tell their stories.

The Barbershop

One evening I decide to get a haircut on Al Karradah Street. When I was here as a soldier, three of us once left an abandoned house where we'd set up an observation post to buy a block of ice from a delivery truck. It was August, and we didn't spot a truck. But on the way back to the house we passed a barbershop, and I mentioned that I could use a haircut.

"You want to get a haircut?" my squad leader asked.

"Sure."

I don't know what any of us were thinking, because the security situation in 2004 made sitting in a barbershop with a plate glass window ludicrous. Still, I went inside while my squad leader and grenadier pulled watch out on the sidewalk. The only other customer was an out-of-work university professor who spoke excellent English. I propped up my weapon within arm's reach, sat down, and had an amiable conversation with the good professor while the barber worked his trade. So I guess I got what I was really after, a sense of normalcy.

Congenial as our talk was, running through the back of my mind was a wide variety of dangerous scenarios. The plate glass window facing the street was an invitation for all of us to make a small-print, page-18 news column back home. When the barber scraped the bristled hairs on the back of my neck with the flattened edge of a straight razor, I felt alert to every nuance possible within the moment. A subdued but crackling tension seemed to fill the air.

I now sit in a brightly lit and busy barbershop. The atmosphere is relaxed, even cheerful. It's after sundown, and outside, a man with a pushcart kitchen slices thin cuts of meat from a rotisserie for shawarma, or flatbread sandwiches. Redolent smoke drifts along the crowded sidewalk. Inside the barbershop, mirrors in front of and behind us create an illusion of multitudes. As the hair falls to the floor below, I'm acutely aware that for some of those present, I'm beginning to look more and more like the soldier I once was.

The New Baghdad

Before leaving Baghdad, I stop in Al Karradah district to buy an Iraqi-made hookah to take back home. Jaywalking through early evening traffic, I notice how energetic street life is. Shop doors are propped open. Upscale fashion retailers feature the latest clothing lines on headless mannequins in glass-front displays. Toy stores, hardware stores, cell phone shops, local grocers—there's a bustle and vibrancy of activity not only among the street vendors but also among the established merchants.

Even so, only yesterday a mortar crew attacked a Shiite gathering in Baghdad, wounding five. A bomb exploded near a mosque in Al Utayfiyah district, injuring three. In Mosul a woman's body was left in the street. When I speak with people here, I recognize years and years of frustration in their voices. And yet, as I look around city neighborhoods, beyond the T-walls and the Hueys patrolling overhead, I also see signs of renewal and growth.

Something has changed within me as well. With each passing day, the adrenaline that accompanied my return to the city has subsided. I can see more clearly now that Baghdad is becoming a new version of itself—not a place defined by war, where journalists and the addicts of danger ply their trades, but a more livable, thriving place. Although it will certainly take time, and the aftermath of war will leave an indelible signature here for the rest of our lives, Baghdad has begun to reimagine itself as a majestic city once more.
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 Young, Angry, and Wired
 Armed with cell phones, social media, and sometimes just sheer determination, youth from North Africa to the Middle East are struggling to take ownership of their future.








By Jeffrey Bartholet

It was a generation in waiting. They waited for a good education, and that rarely came. Then they waited for jobs, which paid very little when they did come. Without proper jobs, they waited to get married, often staying with their parents into their 30s—or living with their parents even after they got married. Most important, they waited for liberty: the right to vote freely, to participate in politics, to change the world.

Until they could wait no longer.

Some 60 percent of the people in the Middle East are under 30 years old, and many of them are angry. Like young people everywhere, they have ambitions. They want, they need, they crave. They feel constrained—especially, perhaps, when they watch satellite television or surf the Internet. There they can see how the rest of the world lives. Social media (including personal blogs, Facebook, Twitter, YouTube, and more) allow young men and women to share their frustrations in ways they couldn't in the past. They're not alone anymore. Now they have allies. They have power.

Of course, the people of the Middle East are not a singular "them." The Muslim majority of the region includes Arabs, Persians, and Kurds, all of whom speak different languages. Some countries are rich in oil, some are not. Leadership and control vary in brutality and intensity. Syria is a kind of dictatorship; Morocco is a constitutional monarchy. Yemen and Libya are plagued by tribal rivalries; Jordan and Lebanon host large populations of Palestinian refugees; several countries suffer sectarian splits. When anger spills out along these fault lines, it's often destructive.

Navtej Dhillon, a former Brookings Institution fellow who led a project to study youth in the Middle East, spoke presciently in 2008 about the challenges facing the region. The area was simultaneously experiencing an economic and a demographic boom, he said, but young people there felt excluded, suffering unemployment rates nearly twice the world average. Economic and social institutions discouraged the entrepreneurial spirit necessary to build a healthy middle class. "The region faces a scenario of double dividend or double jeopardy," Dhillon explained to staffers of the U.S. Senate Foreign Relations Committee. Leaders in the Middle East could capitalize on the region's youth bulge to create a virtuous cycle of higher growth, higher incomes, and higher savings. Or they could continue to stifle young people's ambitions and experience double jeopardy: lower growth and social strife.

For better and worse, the strife has begun.

Jeffrey Bartholet is a veteran foreign correspondent and editor who spent a decade reporting from the Middle East. Michael Christopher Brown has photographed three adventure stories for National Geographic. He is based in New York City.
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 Food Ark
 A crisis is looming: To feed our growing population, we’ll need to double food production. Yet crop yields aren’t increasing fast enough, and climate change and new diseases threaten the limited varieties we’ve come to depend on for food. Luckily we still have the seeds and breeds to ensure our future food supply—but we must take steps to save them.








By Charles Siebert

Six miles outside the town of Decorah, Iowa, an 890-acre stretch of rolling fields and woods called Heritage Farm is letting its crops go to seed. It seems counterintuitive, but then everything about this farm stands in stark contrast to the surrounding acres of neatly rowed corn and soybean fields that typify modern agriculture. Heritage Farm is devoted to collecting rather than growing seeds. It is home to the Seed Savers Exchange, one of the largest nongovernment-owned seed banks in the United States.

In 1975 Diane Ott Whealy was bequeathed the seedlings of two heirloom plant varieties that her great grandfather had brought to America from Bavaria in 1870: Grandpa Ott's morning glory and his German Pink tomato. Wanting to preserve such unique varieties, Diane and her husband, Kent, decided to establish a place where people could store and trade the seeds of their own past. The exchange now has more than 13,000 members and keeps in its walk-in coolers, freezers, and root cellars the seeds of many thousands of heirloom varieties. The farm grows a glorious profusion of select vegetables, herbs, and flowers around an old red barn that is covered in Grandpa Ott's stunningly deep purple morning glory blossoms.

"Each year our members list their seeds in this," Diane Ott Whealy says, handing over a copy of the Seed Savers Exchange 2010 Yearbook. It is as thick as a big-city telephone directory, with page after page of exotic beans, garlic, potatoes, peppers, apples, pears, and plums—each with its own name, personal history, and distinct essence. There's an apple known as Beautiful Arcade, a "yellow fruit splashed with red"; one named Prairie Spy, described as "precocious"; another dubbed Sops of Wine that dates back to the Middle Ages. There's an Estonian Yellow Cherry tomato obtained from "an elderly Russian lady" in Tallinn, a bean found by archaeologists searching for pygmy elephant fossils in New Mexico, a Persian Star garlic from "a bazaar in Samarkand."

Heirloom vegetables have become fashionable in the United States and Europe over the past decade, prized by a food movement that emphasizes eating locally and preserving the flavor and uniqueness of heirloom varieties. Found mostly in farmers markets and boutique groceries, heirloom varieties have been squeezed out of supermarkets in favor of modern single-variety fruits and vegetables bred to ship well and have a uniform appearance, not to enhance flavor. But the movement to preserve heirloom varieties goes way beyond America's renewed romance with tasty, locally grown food and countless varieties of tomatoes. It's also a campaign to protect the world's future food supply.

Most of us in the well-fed world give little thought to where our food comes from or how it's grown. We steer our shopping carts down supermarket aisles without realizing that the apparent bounty is a shiny stage set held up by increasingly shaky scaffolding. We've been hearing for some time about the loss of flora and fauna in our rain forests. Very little, by contrast, is being said or done about the parallel erosion in the genetic diversity of the foods we eat.

Food varieties extinction is happening all over the world—and it's happening fast. In the United States an estimated 90 percent of our historic fruit and vegetable varieties have vanished. Of the 7,000 apple varieties that were grown in the 1800s, fewer than a hundred remain. In the Philippines thousands of varieties of rice once thrived; now only up to a hundred are grown there. In China 90 percent of the wheat varieties cultivated just a century ago have disappeared. Experts estimate that we have lost more than half of the world's food varieties over the past century. As for the 8,000 known livestock breeds, 1,600 are endangered or already extinct.

Why is this a problem? Because if disease or future climate change decimates one of the handful of plants and animals we've come to depend on to feed our growing planet, we might desperately need one of those varieties we've let go extinct. The precipitous loss of the world's wheat diversity is a particular cause for concern. One of wheat's oldest adversaries, Puccinia graminis, a fungus known as stem rust, is spreading across the globe. The pestilence's current incarnation is a virulent and fast-mutating strain dubbed Ug99 because it was first identified in Uganda in 1999. It then spread to Kenya, Ethiopia, Sudan, and Yemen. By 2007 it had jumped the Persian Gulf into Iran. Scientists predict that Ug99 will soon make its way into the breadbaskets of India and Pakistan, then infiltrate Russia, China, and—with a mere hitch of a spore on an airplane passenger's shoe—our hemisphere as well.

Roughly 90 percent of the world's wheat is defenseless against Ug99. Were the fungus to come to the U.S., an estimated one billion dollars' worth of wheat would be at risk. Scientists project that in Asia and Africa alone the portion of wheat in imminent danger would leave one billion people without their primary food source. A significant humanitarian crisis is inevitable, according to Rick Ward of the Durable Rust Resistance in Wheat project at Cornell University.

The world's population is expected to reach seven billion people this year. By 2045 it could grow to nine billion. Some experts say we'll need to double our food production to keep up with demand as emerging economies consume more meat and dairy. Given the added challenges posed by climate change and constantly mutating diseases like Ug99, it is becoming ever more urgent to find ways to increase food yield without exacerbating the genetic anemia coursing through industrialized agriculture's ostensible abundance. The world has become increasingly dependent upon technology-driven, one-size-fits-all solutions to its problems. Yet the best hope for securing food's future may depend on our ability to preserve the locally cultivated foods of the past.

It took more than 10,000 years of domestication for humans to create the vast biodiversity in our food supply that we're now watching ebb away. Selectively breeding a wild plant or animal species for certain desirable traits began as a fitful process of trial and error motivated by that age-old imperative: hunger. Wild wheat, for example, drops its ripened kernels to the ground, or shatters, so that the plant can reseed itself. Early farmers selected out wheat that, due to a random genetic mutation, didn't shatter and was thus ideal for harvesting.

Farmers and breeders painstakingly developed livestock breeds and food crops well suited to the peculiarities of their local climate and environment. Each domesticated seed or breed was an answer to some very specific problem—such as drought or disease—in a very specific place. The North American Gulf Coast Native sheep, for example, thrives in high heat and humidity and has broad parasite resistance. On the remote Orkney Islands, North Ronaldsay sheep can live on nothing but seaweed. Zebu cattle are more resistant to ticks than other cattle. In Ethiopia a small, humpless, short-horned cattle breed called the Sheko is a good milk producer that withstands harsh conditions and has resistance to sleeping sickness.

Such adaptive traits are invaluable not only to local farmers but also to commercial breeders elsewhere in the world. Finnsheep, for example, long raised only by a small group of Finnish peasants, have become vital to the sheep industry because of their ability to produce large litters. The Fayoumi chicken, an indigenous Egyptian species dating back to the reign of the pharaohs, is in great demand as a prodigious egg layer with high heat tolerance and resistance to numerous diseases. Similarly, the rare Taihu pig of China is coveted by the world's pig breeders for its ability to thrive on cheap forage foods and its unusual fertility, regularly producing litters of 16 piglets as opposed to an average of 10 for Western breeds.

The irony is that the dangerous dwindling of diversity in our food supply is the unanticipated result of an agricultural triumph. The story is well-known. A 30-year-old plant pathologist named Norman Borlaug traveled to Mexico in 1944 to help fight a stem rust epidemic that had caused widespread famine. Crossing different wheat varieties from all over the world, he arrived at a rust-resistant, high-yield hybrid that helped India and Pakistan nearly double their wheat production—and saved a billion people from starvation. This so-called green revolution helped introduce modern industrialized agriculture to the developing world.

But the green revolution was a mixed blessing. Over time farmers came to rely heavily on broadly adapted, high-yield crops to the exclusion of varieties adapted to local conditions. Monocropping vast fields with the same genetically uniform seeds helps boost yield and meet immediate hunger needs. Yet high-yield varieties are also genetically weaker crops that require expensive chemical fertilizers and toxic pesticides. The same holds true for high-yield livestock breeds, which often require expensive feed and medicinal care to survive in foreign climates. The drive to increase production is pushing out local varieties, diluting livestock's genetic diversity in the process. As a result, the world's food supply has become largely dependent on a shrinking list of breeds designed for maximum yield: the Rhode Island Red chicken, the Large White pig, the Holstein cow. In short, in our focus on increasing the amount of food we produce today, we have accidentally put ourselves at risk for food shortages in the future.

One cautionary tale about the perils of relying on a homogenous food source revolves around the humble potato. High in the Peruvian Andes, where the potato was first domesticated, farmers still grow thousands of otherworldly looking varieties. Spanish ships in the late 16th century first brought the tuber to Europe, where by the early 1800s it had become a reliable backup to cereal crops, particularly in the cold, rain-soaked soils of Ireland. The Irish were soon almost wholly dependent on the potato as their food staple. And they were planting primarily one prodigious variety, the Lumper potato, whose genetic frailty would be cruelly exposed by Phytophthora infestans, as fearsome a foe of potatoes as stem rust is of wheat. In 1845 spores of the deadly fungus began spreading across the country, destroying nearly all the Lumpers in its path. The resulting famine killed or displaced millions.

Current efforts to increase food production in the developing world—especially in Africa, largely bypassed by the green revolution—may only accelerate the pace at which livestock breeds and crop species disappear in the years to come. In pockets of Africa where high-yield seeds and breeds have been introduced, the results have been mixed at best. Countries like Zimbabwe, Zambia, and Malawi ended up sacrificing much of their crop diversity to the monocropping of imported, high-yield varieties subsidized by government programs and provided by aid organizations. Small farmers and pastoralists have gone deep into debt to pay for the "inputs"—the fertilizers, pesticides, high-protein feeds, and medication—required to grow these new plants and livestock in different climate conditions. They are like addicts, hooked on a habit they can ill afford in either economic and ecological terms.

One response to the rapidly dwindling biodiversity in our fields has been to gather and safely store the seeds of as many different crop varieties as we can before they disappear forever. It's an idea first conceived by Russian botanist Nikolay Vavilov, who in 1926 had perhaps the least heralded scientific epiphany of the modern era. The son of a Moscow merchant who'd grown up in a poor rural village plagued by recurring crop failures and food rationing, Vavilov was obsessed from an early age with ending famine in both his native Russia and the world. In the 1920s and '30s he devoted himself to gathering seeds on five continents from the wild relatives and unknown varieties of the crops we eat, in order to preserve genes that confer such essential characteristics as disease and pest resistance and the ability to withstand extreme climate conditions. He also headed an institute (now called the Research Institute of Plant Industry, in St. Petersburg) tasked with preserving his burgeoning collection—what amounted to the first global seed bank.

It was on one expedition to Abyssinia (now Ethiopia) in 1926 that Vavilov had a vision in which he attained a vantage point high enough above the planet to see the handful of locations across the Earth where the wild relatives of our food crops had first been domesticated. Afterward he mapped out seven "centers of origin of cultivated plants," which he described as the ancient birthing grounds of agriculture. "It is possible to witness there," Vavilov wrote, "the great role played by man in the selection of the cultivated forms best suited to each area."

Vavilov's life story did not end happily. In 1943 one of the world's foremost authorities on the potential cures for famine died of starvation in a prison camp on the Volga River, a victim of Stalin, who had deemed Vavilov's seed-gathering efforts bourgeois science. By this time, Hitler's army had already closed in on St. Petersburg (then Leningrad)—a desperate city that had lost more than 700,000 people to hunger and disease. The Soviets had ordered the evacuation of art from the Hermitage, convinced that Hitler had his sights set on the museum. They had done nothing, however, to safeguard the 400,000 seeds, roots, and fruits stored in the world's largest seed bank. So a group of scientists at the Vavilov Institute boxed up a cross section of seeds, moved them to the basement, and took shifts protecting them. Historical documents later revealed that Hitler had, in fact, established a commando unit to seize the seed bank, perhaps hoping to one day control the world's food supply.

Although suffering from hunger, the seeds' caretakers refused to eat what they saw as their country's future. Indeed, by the end of the siege in the spring of 1944, nine of the institute's self-appointed seed guardians had died of starvation.

Vavilov's ideas have been modified in the years since. Today's scientists consider the regions he mapped to be centers of diversity rather than of origin, because it isn't clear whether the earliest domestication occurred there first. Yet Vavilov's vision of these regions as the repositories of the genetic diversity upon which the future of our food depends is proving more prescient than ever.

Today there are some 1,400 seed banks around the world. The most ambitious is the new Svalbard Global Seed Vault, set inside the permafrost of a sandstone mountain on the Norwegian island of Spitsbergen just 700 miles from the North Pole. Started by Cary Fowler in conjunction with the Consultative Group on International Agricultural Research, the so-called doomsday vault is a backup for all the world's other seed banks. Copies of their collections are stored in a permanently chilled, earthquake-free zone 400 feet above sea level, ensuring that the seeds will remain high and dry even if the polar ice caps melt.

Fowler's Global Crop Diversity Trust recently announced what amounts to a recapitulation of Vavilov's worldwide seed-gathering expeditions: a ten-year initiative to scour the Earth for the last remaining wild relatives of wheat, rice, barley, lentils, and chickpeas in order to "arm agriculture against climate change." The hope is that this mad-dash scramble will allow scientists to pass along the vital traits of these rugged relatives, such as drought and flood tolerance, to our vulnerable crop varieties.

Still, storing seeds in banks to bail us out of future calamities is only a halfway measure. Equally worthy of saving is the hard-earned wisdom of the world's farmers, generations of whom crafted the seeds and breeds we now so covet. Perhaps the most precious and endangered resource is the knowledge stored in farmers' minds.

Forty-year-old Jemal Mohammed owns a five-acre, hillside farm outside the tiny hamlet of Fontanina in the Welo region of Ethiopia's northern highlands. It is in the heart of one of the centers of diversity that Nikolay Vavilov visited on his 1926 expedition.

Stepping foot on Mohammed's land is like tumbling back in time to an ancient way of farming. His circular, thatched-roof hut with walls of dried mud and straw is the same dwelling that has dotted Ethiopia's countryside for centuries. A pair of oxen lies to the right of the hut in the shade of a jacaranda tree. Three or four chickens strut across a bare front yard. His fields, tilled with an ox-drawn plough and planted by hand, are a jumble of crops: tomatoes, onions, garlic, cilantro, gourds, sorghum, wheat, barley, chickpeas, and teff, a grain used to make injera, a flatbread.

The image of the traditional, small farmer's life is one of simplicity. And yet compared with the mechanized operations of modern agriculture, Mohammed's work is a dynamic and highly nuanced juggling act in the face of constant threats like drought, untimely downpours, and disease. He plants legumes and grain together to make the most of limited space. Such intercropping is also a natural way of fertilizing: The legumes growing at the base of the taller sorghum add nitrogen to the soil.

Welo was one of the regions hit hardest by the devastating 1984 famine in Ethiopia that killed hundreds of thousands. The experience is still seared in Mohammed's memory. He shows me a collection of hollowed-out gourds filled to the brim with what look to be colored pebbles. "I keep these stocks as my security, my backup," he says, looking down at the gourd casks filled with what I now realize are seeds. He has seeds for all of the crops growing in his fields. Mohammed's wife has rubbed the seeds in ash to protect them from weevils. "If we have total crop failure from drought or floods," he says, "I can at least plant my fields again."

I look into the intent faces of Mohammed and his family, then down at those ashen pebbles: all incipience, gnarled knots of built-in urge, suggesting neither the centuries of selection that informed them nor the full-fleshed foods they'll eventually become, his own personal seed bank.

This is the beguiling paradox of seeds. They are, for all their obvious significance, so readily dismissible, especially by those of us in the well-fed world, who have forgotten where our food even comes from. Mohammed takes me to a farm across the road, where he and his neighbor lift a stone slab to reveal an earthen chamber six feet deep and wide: an emergency underground food store. In a few weeks, when the harvest is complete, they will line the chamber with straw, fill it with grain, and then pull the slab back over, allowing the earth's chill to keep it fresh.

When I ask how much they had to rely on their emergency store during the famine of 1984, they bow their heads and mumble a response before falling completely silent, their eyes welling with tears. My interpreter signals with a wave of a finger not to pursue the subject any further.

It is hard for them to even think of that time, he explains. They had sold their stored grain, never anticipating a sudden drought. Things got so bad that they had to eat all their reserves. A number of family members died of starvation. They were left with nothing but their seeds. Conditions were so inhospitable to planting that their empty stomachs soon had them planning to do the unthinkable: eat their seeds, their future.

Ethiopia's east central highlands were once one of most botanically diverse spots on Earth, but by the 1970s farmers here were down to growing just teff and a few varieties of wheat distributed to them for its high-yield potential. Today the region has been transformed: Local varieties of legumes and wheat are thriving again. Given the common depiction of Ethiopia as famine prone, it is startling to drive an hour northeast of Addis Ababa and see ample fields of a bushy, purple-seeded durum wheat, a variety found only in Ethiopia that is thriving across the country. Used for pasta, durum is largely resistant to stem rust. In one field is another local variety native to Ethiopia known as setakuri, which translates as "pride of women," because it makes the sweetest bread. It is doing even better against stem rust.

Ethiopia's turnaround can be traced in part to the efforts of renowned plant geneticist Melaku Worede, who received his Ph.D. from the University of Nebraska in 1972, then returned to Ethiopia with the goal of preserving—and rebuilding—the country's rich biodiversity. Training a new generation of plant breeders and geneticists, Worede and his staff at the Plant Genetic Resources Centre in Addis Ababa set about collecting and storing native plants and seeds, known as landraces, from across the country. In 1989 Worede initiated the Seeds of Survival program, a network of community seed banks that save and redistribute the seeds of local farmers.

Worede is hopeful that new efforts to increase food production—such as the Gates Foundation's Alliance for a Green Revolution in Africa—will not repeat the mistakes of the past. Attempts are being made to include local farmers in decision-making. "The people planning this are aware that the first green revolution failed over time. There are some intelligent ideas," Worede says. "But they are still placing too much emphasis on a narrow range of varieties. What about the rest? We'll lose them. Believe me, I'm not against science. Why would I be? I'm a scientist. But contextualize it. Combine science with the local knowledge, the farmer's science."

Worede believes it is crucial to preserve the region's diversity not just in seed banks but on the ground and in close consultation with local farmers. Although yield is obviously important to farmers, even more crucial is hedging their bets against famine, spreading the risk by growing many crops, over many seasons, in many locations. In this way if one crop gets diseased, or one harvest succumbs to drought, or one hillside is flooded, they have alternatives to fall back on.

The challenge has been to show it's possible to increase productivity without sacrificing diversity. Worede wanted to prove that deciding between having enough to eat today and preserving food biodiversity for tomorrow is a false choice. And he has done precisely that. He has taken the varieties farmers selected for their adaptability and determined which of them promise the best yield. The use of high-yielding local seeds—in combination with natural fertilizers and techniques such as intercropping—has improved yield as much as 15 percent above that of the imported, high-input varieties. A parallel effort is under way with local indigenous livestock breeds. Keith Hammond, a UN expert on animal genetics, says that in 80 percent of the world's rural areas the locally adapted genetic resources are superior to imported breeds.

Still, a 15 percent increase is far from the doubling of our food supply experts say we'll need in future decades. Preserving food diversity is only one of many strategies we'll need to meet that challenge, but it is a crucial one. As the world warms, and the environment becomes less hospitable to the breeds and seeds we now rely on for food, humanity will likely need the genes that allow plants and animals to flourish in, say, the African heat or in the face of recurring blight. Indeed, Worede thinks scientists may well find the Ug99-resistant varieties they're looking for in Ethiopia's fields. "Even if the disease mutates into a new form, it will not wipe out everything here. That is the advantage of diversity."

Yet Worede balks at the idea of the developed world treating Vavilov centers like Ethiopia as wild seed banks from which to withdraw traits whenever the next plague strikes. He cites the outbreak in the early 1970s of yellow dwarf virus, which threatened to wipe out the world's barley crop. A U.S. scientist who had come to Ethiopia in the 1960s had happened to grab some barley samples from a field for his own study. When the virus hit, he handed over the samples to one of the scientists trying to stop the virus. Sure enough they found a resistant gene. "It changed everything," says Worede, "at no cost to them. No genetic engineering, nothing. Just a natural source of resistance taken from the very part of Ethiopia where people were suffering from starvation."

Mohammed and his neighbor stood in silence above their own private earthen seed bank that afternoon in Welo. Since the famine of 1984, they don't even think of selling any grain until they know what the harvest has brought. I asked whether the bounty I'd seen in their fields had them feeling a bit more secure and optimistic.

"It will be nice to have some extra money," Mohammed began, "so we can send our kids to school in good clothes, but …" He paused, looking over at his neighbor, then gave an answer I've come to think might perfectly describe the attitude we all should adopt when it comes to securing our future food supply.

"We're positive," Mohammed said. "But we're very sensitive to risk."
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 The Delicate Balance of Portugal's Premier Park
 Portugal’s first—and only—national park is a combination of natural wonders and local lifestyles.








By Tom Mueller

At nightfall, biologist Francisco Álvares walks through the village of Pitões das Júnias, in northern Portugal, greeting old friends. Two women in widow's black touch his arm sociably as he passes the street corner where they sit singing folk songs to each other. He nods to a pretty blond teenager who has just penned up her father's 200 goats for the night, and exchanges gibes with a cowhand driving his long-horned cattle home from the fields.

At the edge of town he stops and looks westward, where patchwork fields melt into dense oak forest, then rise into sharp granite peaks. He cups his hands over his mouth, draws a breath, and makes a low, lonesome moan that rises to a fierce cry. The only reply is the wind soughing in the oaks and the occasional clonk of a cowbell. He calls twice more. Finally an answer comes, surprisingly close and loud, the same sad sound rising to exultation: the howl of a wolf. Álvares smiles and nods, then walks toward the sound, into the darkness of the trees.

"A wolf pack has denned in the hills above town for at least a decade," he says in a low voice as we walk. "They pick off village dogs, goats, and calves when they can catch them. Some years back they swept through town in the middle of the night, rounded up a donkey that had been left untied, drove it out of the village, and killed it."

The village of Pitões das Júnias is in Peneda-Gerês, Portugal's first and only national park. At 270 square miles, it's small compared to sprawling parks such as Yellowstone, the world's first national park. But packed within its borders is a highly concentrated mixture of things wild and domesticated. Forty endangered Iberian wolves share the terrain with some 11,000 people, who live in more than 80 settlements formed long before the park was established in 1971. In fact, people and wildlife have lived in close proximity here since the Stone Age. Whether they exist today in delicate equilibrium or constant tension depends on whom you ask.

Tucked into a craggy corner of northern Portugal, hard against the Spanish border, Peneda-Gerês is carved by mountain ranges, rivers, canyons, gorges, and streams. Most villages are situated in the lower valleys, where the climate is milder and the terrain more accommodating to people and livestock. The park's wild heart is in the high country, a realm of rugged granite massifs, windswept moors, and bare uplands greened in places by stands of giant holly.

Álvares and I walk through the darkening forest surrounded by smells of moss, fern, and loam and the sound of flowing water, a constant companion in Peneda-Gerês. It rains more than a hundred days a year here, and many springs rise clear and cold in the highlands, seeping into peat bogs or flowing down the mountains in a crescendo of streams, rivers, and waterfalls.

The landscape has also been shaped by human beings, who have lived here since the Neolithic—as evidenced by massive rock monuments, called dolmens, that dot the moors. A Roman road traverses the forest, and medieval castles perch on rocky peaks. Elaborate terraced fields climb the hillsides where farmers have grown corn and wheat for centuries. Walk along a winding river course and you may come upon an abandoned monastery where generations of monks prayed and fasted or a shrine that still draws pilgrims. Many of these structures, lichen-patched and rain-smoothed and built from local rock, match their surroundings so well they seem to have grown up organically from the soil.

This harmony of landscape and history, of wilderness and civilization, has been strained in recent decades by the construction of vacation homes and hydroelectric dams inside the park, and one of the largest wind farms in Europe just outside the park's western border. Whether the park can endure this onslaught of modernity is a hotly debated question in local cafés, though it receives little attention in Lisbon.

As dusk turns to darkness, Álvares snaps on an infrared headlamp and we continue hiking into the hills. After 20 minutes of climbing, we emerge on the granite highland. Álvares howls a few more times, but the wolves that den up here are nowhere to be seen or heard.

We roll out our sleeping bags in a little grassy swale among the boulders. The stars are out, brilliant as a desert sky, the Milky Way dense and luminous. Three or four times during the night the wind picks up, fog blows through, and light rain falls. Sudden weather changes are common, especially in the highlands.

The next morning we wake to the thump of hooves. A semiwild stallion paws the ground and looks at us suspiciously while his herd grazes behind him. The sky is brilliant blue, and in the orange glow of morning every outline—the crags around us and the higher peaks westward, the forests to the east and south, even the distant turbines of the wind farm—have a fresh-minted sharpness.

Many parks celebrate pure nature, but Peneda-Gerês is memorable for its juxtapositions—wolf dens within sight of human homes, ancient villages in the shadow of wind turbines. If the park's delicate balance ever fails, the world will lose a treasure far out of proportion to its size.

Author Tom Mueller writes from his home in the north of Italy. Photographer Peter Essick is a regular contributor to National Geographic.
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 Visions of Earth
 
      Each month, National Geographic magazine features breathtaking photographs in Visions of Earth. Browse through visions of the world as seen through a photographer's eye.
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 Flashback
 Each month, National Geographic features a photograph from our archives in Flashback. Browse through the galleries of historical images for a view into our past.
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