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INTRODUCTION
A HALF CENTURY OF FORENSIC EVOLUTION AND REVOLUTION

One April morning fifty-one years ago, Charlie Snow, my anthropology professor at the University of Kentucky, walked into the bone lab as I was hunched over a tray of bones, and asked if I would like to come along on a human identification case. In that one moment, Dr. Snow changed the course of my life and my work forever.

Dr. Snow had been asked by a lawyer whether he could determine the identity of some burned human remains found in a truck outside Lexington – remains found in the charred cab alongside those of the driver. Both the driver and his passenger (believed to be his common-law wife) had been killed when an A&P grocery truck crossed the highway centerline, causing a fiery collision that killed all three people in the vehicles. Dr. Snow told the lawyer that, yes, he could certainly tell whether the burned remains were indeed those of the driver’s common-law wife, provided the woman’s dental records could be found. It wasn’t an idle boast; as director of the U.S. Army’s Central Identification Laboratory, Dr. Snow had spent years, during and after World War II, identifying the decomposed, fragmented, and incinerated remains of American soldiers. Snow was in the vanguard of a specialty that decades later would come to be called “forensic anthropology”: using the knowledge and techniques of physical anthropology, which traditionally focuses on the study of ancient human bones, to help solve crimes, especially by identifying unknown murder victims and determining how they were killed. Even if it’s not possible to identify a victim by name – and I have a shelfful of skeletons where that wasn’t possible – a forensic anthropologist can still help by giving the police details about the victim’s race, sex, stature, handedness (muscle attachment points tend to be bigger in a right-handed person’s right arm, not surprisingly), and manner of death: was the victim stabbed, shot, strangled, bludgeoned, or killed in some other manner that left telltale marks on the bone?

One reason Dr. Snow invited me to accompany him on that life-changing identification case was because I had a car and he did not, though I like to believe the car was far less a factor than my budding brilliance with bones. At any rate, I drove us to the rural church cemetery where the passenger had been buried. The remains inside the waterlogged coffin were slimy and smelly – a far cry from the lustrous ivory-colored bones I’d been studying in the lab the day before. In fact, when the coffin’s lid was opened, the sight and the smell were so overpowering that I promptly threw up.

That was fifty-one years and hundreds of forensic cases ago. I’m happy to report that over the intervening years, I have never again thrown up during a forensic case. I’m also happy to report that over those same years, the forensic sciences – the crime-solving versions of anthropology, entomology, odontology (dentistry), genetics, and other sciences that help catch and convict killers – have made quantum leaps, advancing in ways I could not have imagined as I doubled over in that muddy Kentucky cemetery beside Dr. Snow.

I don’t mean to imply that forensic science, or forensic scientists, were primitive or backward in the 1950s. After studying with Dr. Snow at Kentucky, I went to the University of Pennsylvania, where I did my Ph.D. studies under Dr. Wilton Krogman, who was internationally renowned as a “bone detective.” Krogman wasn’t called a forensic anthropologist – that term hadn’t been coined yet – but I’ve never seen anyone better, before or since, at finding clues in human bones: at listening to the secrets the dead can whisper to reveal who they once were and how they were killed. Krogman’s particular area of expertise was the skeletal growth and development of children, especially their teeth. For this reason, he tended to have dozens of orthodontists studying under him at any given time. During my years at Penn I was virtually the only forensic anthropologist he taught, and although I didn’t have formal training in dentistry or orthodontics, I absorbed a wealth of knowledge about human teeth, especially how they could shed light on a murder victim’s age and identity.

One of the most important lessons I’ve learned during my career is that justice is a team effort. In the course of any given murder case, that team may include uniformed police officers, plainclothes detectives, crime scene and lab technicians, fingerprint experts, medical examiners (“forensic physicians,” you might say), firearms and ballistics examiners, toxicologists, forensic dentists, and DNA specialists.

From a broader perspective, though, forensic teamwork extends not just across scientific specialties but across decades of research and innovation. I stand on the shoulders of the towering Dr. Krogman; for his part, Krogman stood on the shoulders of T. Wingate Todd, a legendary anatomist at Case Western Reserve University in Cleveland, and the first scientist to note that as we age, our pubic bones undergo steady, consistent changes – changes that can indicate the age of an unknown skeleton. Other early giants in adapting the techniques of archaeology and anthropology to shed light on modern murders included Aleš Hrdlička and T. Dale Stewart, physical anthropologists at the Smithsonian Institution. Between the 1930s and the 1960s, Hrdlička and then Stewart consulted on hundreds of cases for the Federal Bureau of Investigation, which was located just a bone’s throw away from the Smithsonian. In the process, they – like Krogman – helped define the tools, techniques, and capabilities of forensic anthropology.

In 1972 the Physical Anthropology Section of the American Academy of Forensic Sciences held its first meeting; five years later, a handful of us created the American Board of Forensic Anthropologists. At one point in my career, I’d trained roughly two-thirds of America’s board-certified forensic anthropologists; now, since I’ve retired and other teachers have continued to turn out Ph.D.’s, that percentage is lower. Still, if you look at the “family tree” of forensic anthropology, the limb that hangs down below my name is a gratifyingly big one, branching into scores of respected names – scientists working at institutions as varied as the Smithsonian Institution, the Central Identification Laboratory, the Federal Bureau of Investigation, the Georgia Bureau of Investigation, the Kentucky medical examiner’s office, and numerous universities, including (of course!) the University of Tennessee, which has one of the premier forensic anthropology programs in the world.

The centerpiece, or at least the most famous component, of UT’s forensic anthropology program is, of course, the Anthropology Research Facility, which is far better known (to the chagrin of some of my younger colleagues) as the Body Farm. I’m often asked how and why I created the Body Farm. I wish I could answer that the vision sprang, full-blown, into my brilliant academic brain, but the fact is, like many scientific journeys, this one unfolded a step or two at a time. From 1960 to 1971, I taught anthropology at the University of Kansas at Lawrence, and during those eleven years, I sometimes identified skeletal remains for Kansas law enforcement officials, ranging from local police to the Kansas Bureau of Investigation; eventually I became friends with Harold Nye, who played a key role in catching the killers profiled in Truman Capote’s true-crime classic, In Cold Blood, and who later became director of the KBI.

In 1971 I moved to Knoxville to head the Anthropology Department at UT. When I did, the Tennessee state medical examiner, who knew me slightly, asked if I would be willing to serve as the state’s forensic anthropologist, helping law enforcement agencies identify bodies. What I didn’t foresee when I said yes was the dramatic difference between Tennessee murder victims and Kansas murder victims. In Kansas, when police asked me to help identify someone, they generally brought me a box of dry bones; sometimes there would be bits of mummified tissue clinging to the bone, but for the most part, my cases in Kansas – a big, sparsely populated, relatively dry region – involved skeletal remains. In Tennessee, on the other hand – half as big, twice as many people, and several times as much rainfall – the victims tended to be fresher, smellier, and infinitely buggier, swarming with maggots, the wormlike larvae of blowflies. And when a Tennessee police officer or district attorney would ask me how long one of these corpses had been ripening, I had no solid scientific basis for an answer. So I decided to remedy that gap in my own knowledge. In 1980, on a couple of acres of junk land behind the University of Tennessee Medical Center – a patch of scraggly woods with a charred open area at the center, where the hospital had burned trash for years – I poured a concrete pad measuring sixteen feet square; atop this pad I built a chain-link enclosure, complete with a chain-link “roof.” I planned to place, inside the fence and safe from predators (except for predators small enough to slip through the weave of the wire), human bodies, which my graduate students and I would observe closely, recording the sequence and the timing of human decomposition during the extended postmortem interval.

We received our first donated body for study in May of 1981. To preserve the anonymity of the donors, I instituted a numbering system so that research reports would refer to bodies by number, not name. That first body in 1981 became body 1-81; it was soon followed by 2-81, 3-81, and 4-81. In 1982, the numbering sequence would begin with 1-82, 2-82, and so on. (The numbering system for forensic cases is similar to the system for numbering donated bodies, but in forensic cases, the year comes first: our first forensic case of 1981 was 81-1.)

The body donations came slowly at first: we relied heavily on unclaimed bodies from medical examiners around the state. Our numbers didn’t even make it out of the single digits during our early years; now, though, so many people know about our research and want to support it that we’re getting into the triple digits – well over a hundred donated bodies – every year, with donated bodies surpassing unclaimed bodies by wider and wider margins. One early and influential reason for the rising interest in our research was Patricia Cornwell’s novel The Body Farm, a blockbuster that shot up the New York Times bestseller list in the fall of 1994. Cornwell didn’t actually coin the nickname “Body Farm” (that dubious honor, as best we can tell, belongs to an FBI fingerprint expert named Ivan Futrell), but she sure did put us on the map. In the years since her book catapulted us to fame, the Body Farm has been featured in numerous television documentaries, newspaper and magazine articles, radio reports, and, in the past couple of years, a bestselling crime-fiction series, the Body Farm Novels, that Jon Jefferson and I are writing under the pen name “Jefferson Bass.” The plots and many of the characters in our novels are fictional, but the science is factual, based on more than a quarter century’s worth of experiments at the Anthropology Research Facility. As the Body Farm has grown more famous, it has also grown larger; at the moment it encompasses two or three wooded acres, enclosed within a high wooden fence. With the huge increase in body donations in recent years, however, that’s not nearly big enough. Fortunately, the university has said it wants to expand the facility by adding another eleven acres. If business keeps growing at anywhere near the current rate, though, we’ll outgrow the addition within a few years. People these days are just dying to get into the Body Farm …

Not surprisingly, when we began our research program back in the early 1980s, our experiments were designed to answer some very basic questions: How long does it take the arms to fall off? When does the skull start showing through? At what point is a body reduced to bare bone? It didn’t take rocket scientists to realize that those processes occurred much faster in summer than in winter. Fairly quickly, though, our research projects became more sophisticated, and we developed timelines and mathematical formulas that could help us estimate, with surprising accuracy, how long someone had been dead once we obtained temperature records for the days or weeks prior to the body’s discovery. The key, we learned, was “accumulated-degree-days,” or ADDs – the sum of each day’s average temperature. For example, if a body was placed at the Body Farm during the height of summer, when the temperature averaged a blistering 80 degrees each day, after ten days the body would have accumulated 800 degree-days – and would be well on its way to skeletonizing. During a ten-day stretch of brutal winter cold averaging a bone-chilling 30 degrees each day, a corpse would accumulate just 300 degree-days – and would have barely begun to bloat from the buildup of internal decomposition gases. The beauty of using ADDs to chart decomposition was that the data could be used anywhere in the world: by around 1,250 to 1,300 accumulated-degree-days, a body anywhere in the world would have been reduced to bare bone or bone covered with dry mummified tissue.

Then there were the bugs. One of our earliest research projects, conducted in 1981 by my graduate student Bill Rodriguez, charted the many insect species that came to feed on corpses: which bugs came, when they showed up, and how long they stayed. Perched for hours beside corpses, fending off flies that tried to lay eggs in his nose and mouth, Bill laid a cornerstone for what would soon emerge as the new specialty of forensic entomology. Today, thanks partly to Bill’s pioneering insect study at the Body Farm, crime scene technicians all over the world know to collect insect specimens from the bodies of murder victims so entomologists can determine how long those bugs have been feeding on the flesh. Since Bill’s groundbreaking insect study, numerous entomologists have come to the Body Farm, the only research facility in the world where on any given day, dozens of human corpses at every stage of decay – freshly dead, completely skeletonized, and everything in between – are there for the observing, as accessible to insects as they are to scientists.

Entomologists aren’t the only scientists who rely on the unique research opportunities the Body Farm offers. One of my former graduate students, Dr. Arpad Vass, a research scientist at Oak Ridge National Laboratory, has spent the past several years sampling and chemically analyzing the gases given off by bodies as they decay. So far, Arpad has identified more than 450 different compounds in those gases; knowing exactly what those chemicals are is allowing Arpad to develop a mechanical “nose,” an instrument he can program to sniff out clandestine graves, just as a cadaver dog can be trained to find bodies. Arpad has also used postmortem forensic chemistry, to coin an awkward term, to determine time since death: by analyzing the chemistry of death and decay products and studying how the ratios of various chemicals change as a corpse decays (just as entomologists study the changing parade of insect activity), Arpad can correlate chemistry with time, and read the decay products like a clock that has been ticking off the hours or days or weeks since death. He’s also conducting research to understand why bodies give off energy fields; his hypothesis is that the chemical reactions of decomposition turn the body into a giant biochemical battery, in effect; if that proves to be the case, it means the Energizer bunny could retain some voltage even after thumping the bucket.

One thing most people don’t realize about the forensic program at the University of Tennessee is that once a corpse has finished skeletonizing at the Body Farm, its scientific life, so to speak, has just begun. In fact, when people fill out the forms to donate their body to the Body Farm – as more than a thousand people have now signed up to do – what they’re actually agreeing to donate is their skeleton; the flesh is just the biodegradable wrapper the skeleton arrives in. On a rapidly expanding set of shelves in locked rooms beneath Neyland Stadium, UT has built the largest collection of modern known skeletons (that is, of known identity, age, sex, stature, and race) in the United States, and perhaps in the world. By mid-2007, the collection – the William M. Bass Donated Collection, it’s called – included nearly seven hundred specimens, with another skeleton being added about every three days, on the average. These specimens are a remarkable resource for training anthropologists and forensic scientists (besides our own students, the Anthropology Department helps train hundreds of crime scene and crime lab technicians every year, through the National Forensic Academy). They’re also a gold mine of data for the Forensic Anthropology Data Bank, which amasses detailed skeletal measurements from people all over the world so forensic scientists confronted with an unknown skeleton can more easily determine the race and ethnicity of the bones: European, Native American, African American, sub-Sahara African, Pacific Islander, Australian Aborigine, Chinese, or any of dozens of other groups included in the data. The donated skeletons also form the backbone of ForDisc, a powerful computer program developed at UT by my colleague and former student Dr. Richard Jantz to determine the sex, stature, and race of unknown skeletons on the basis of a few simple skeletal measurements. (ForDisc played a pivotal role in the case detailed in Chapter 9, “Listening to the Bugs.”) During 2006 and 2007, every skeleton in the donated collection was scanned with a CT scanner. In the years to come, I expect those scans will be used for all sorts of interesting research and applied forensic science, such as the FBI’s experimental facial-reconstruction software, ReFace (described in Chapter 14, “Leoma Patterson, Part 2”).

One of the most dramatic and revolutionary advances in forensic science in recent decades is the advent of DNA testing. Although DNA testing isn’t a magic wand – as the Leoma Patterson case makes painfully clear – it is an astonishing breakthrough. DNA research is no longer confined to the field of genetics; within anthropology, a new scientific discipline – “molecular anthropology” – is emerging. UT’s anthropology faculty now includes a talented young molecular anthropologist, Dr. Graciela Cabana, who will doubtless find fascinating ways to advance the frontiers of her specialty through research at the Body Farm.

One piece of research that will probably never be done at the Body Farm is the effect of book writing on the health of the body, or at least the health of my body. In the year 2002, early in the writing of my memoir, Death’s Acre, my heart stopped beating and I nearly died. Then, just as this book was nearing completion, my cardiologist informed me that my pacemaker – implanted after my 2002 brush with death – was dying, and needed to be replaced right away. I went in for day surgery on a Wednesday morning, and by lunchtime that day, I was headed home. The following day, I felt good enough to take my dog, Trey, for her afternoon walk, and early the next week I drove to Nashville and gave a two-hour lecture to a group of medical professionals. Officially I’ve been retired for years now, but some weeks I still put in forty or fifty hours of work – by choice, not of necessity. Occasionally I end up wishing I’d chosen to say no more often, but mostly I say yes because I love to lecture and love to consult on interesting forensic cases. Sometime soon, for example, I’m supposed to help a team of forensic scientists exhume and examine the remains of the famous magician Harry Houdini, who died on Halloween in 1926; he supposedly died from a ruptured appendix, but questions – and rumors about death threats and poison – have persisted for eighty years, veiling the truth like smoke and mirrors.

Houdini was arguably the world’s greatest escape artist, yet in the end, he couldn’t escape the Grim Reaper. None of us will, but some of us – thanks to the magic of technology and medicine – manage to prolong our performance by years. It’s my good fortune that cardiac science, like forensic science, has made immense strides in the course of my adult life.

And yet: the human heart, like the human mind, remains mysterious and sometimes tragically flawed, as the unchanging penchant for murder reminds me again and again. It has been my calling and my privilege to help solve some of those murders, and – thanks to years of research by graduate students and faculty at the Body Farm – to provide scientific tools that help other forensic scientists solve them. I never set out to create something famous at Body Farm; I was simply putting one scientific foot in front of the other, trying to answer questions as they arose in the course of murder investigations or classroom discussions. Gradually, though, those research steps have taken me and my colleagues and students on quite a journey.

In the chapters that follow, you’ll see how things we’ve learned at the Body Farm have helped us identify the dead, figure out what happened to them, and in many cases (though sadly not all) bring killers to justice. But the real breakthrough, as I’m reminded in the wake of the tragic shootings at Virginia Tech, remains elusive. The real breakthrough will come the day we learn not how to solve more murders, but how to prevent more murders.

Meanwhile, until that day dawns, our not-soivory-tower research, behind our locked gates and wooden fences, will equip investigators with more and better tools to solve the crimes that occur in the real world. The world beyond the Body Farm.

– Dr. Bill Bass
Knoxville, Tennessee June 2007


1
THE GOLDEN BOWL, THE BURNING PALACE: APPLYING MODERN SCIENCE TO ANCIENT BONES

As fans of the television series CSI know, death scenes can capture a wealth of detail about what happens in the instant when human life is snuffed out – even, I can say with certainty, when that instant occurred nearly three thousand years ago.

More than four decades ago and six thousand miles away, I had one of my most memorable experiences in applying the tools of archaeology and anthropology to the questions of forensic science. The death scene lay in the ancient hilltop citadel of Hasanlu, in northwestern Iran, where a fierce army attacked the massive fortress, breached its mighty walls, and brought down its palace and temple in a rain of blood and fire. Hundreds had died in the battle and the blaze, but I was focusing on three of the dead, who were unearthed in a particularly dramatic discovery in the ruins.

Midway through the project, though, I began to fear that a fourth death might soon be involved: my own. As I lay doubled over, delirious for days on end, my circumstances may have been less heroic than those of the ancient warriors whose bones had drawn me here, but the setting – the way of life, the nearness of death, even the practice of medicine – had changed little in the twenty-eight centuries since the fortress fell.

In the summer of 1964, at age thirty-five, I was an eager assistant professor of anthropology at the University of Kansas at Lawrence. Although the ink on my Ph.D. from the University of Pennsylvania had been dry for only three years, by that time I’d excavated more skeletons than almost any other anthropologist in America. Starting in 1957, the summer after I entered graduate school at Penn, I’d worked for the Smithsonian Institution, which was excavating numerous Native American village sites throughout the Missouri River Basin. The Army Corps of Engineers was building a string of dams along the Missouri; the river’s waters were rising; and the Smithsonian was racing to unearth and preserve as many relics and bones as possible before the sites were inundated forever. My first summer in the Missouri Basin, my crew and I painstakingly located and excavated several dozen Arikara Indian graves; by 1963, after I’d devised a way to use road-grading equipment to peel back the earth atop the graves without damaging the bones within, we were excavating several hundred each summer. I got so fast and efficient at excavating burial grounds that I eventually earned the label “Indian grave robber number one” from a Native American activist who disapproved of digging up Indian graves. (This chapter in my career is told in more detail in my memoir, Death’s Acre, published in 2003.)

So although I was still relatively young in 1964, I’d racked up some unique and extensive experience, and it didn’t come as a total surprise when I got a call from Bob Dyson, an up-and-coming archaeologist back at Penn, seeking help excavating ancient graves at Hasanlu. Millions of people are familiar with the work of Egyptologist Howard Carter, the British archaeologist who discovered the tomb of King Tut. Far fewer are acquainted with Bob Dyson’s work, and that’s a shame, because Bob was the Howard Carter of Hasanlu. Six years before inviting me to Iran, when he was a mere thirty-one years old, Bob made the discovery of a lifetime at Hasanlu. Beneath a mound of rubble and charred embers in the wreckage of an immense two-story palace or temple, he found the skeletal remains of three men trapped – crushed – when the burning roof collapsed and the massive walls toppled. As the debris was carefully brushed from the buried bones, it became clear that the three men had died while at a dead run, literally, their arms and legs frozen in perpetual near-motion. It was a remarkable snapshot of death, preserved for nearly three millennia.

Even more remarkable – and a key reason Bob invited me to Hasanlu – was the object cradled in the arms of the front runner. The object was a bowl (or a vase, or a beaker): a metal vessel measuring about eight inches high, seven inches across the top, and six inches across the base. The falling walls had flattened the bowl, of course, along with the guy carrying it. Even so, the bowl’s elaborate ornamentation remained virtually intact and astonishingly detailed. An upper scene, enacted by a band of embossed figures encircling the bowl, showed three young men bringing offerings to the gods – two gods riding in chariots, and a third god wearing a horned headdress. The bowl’s lower ring contained a series of smaller scenes and numerous figures, including a nude goddess, a male hunter or warrior, an eagle carrying a woman, another woman riding a lion, and a trio of people – a seated man, a woman, and a child, whom the woman is presenting to the man. The bowl was such an extraordinary find that Life magazine devoted an eleven-page spread to it – the equivalent, back then, of a one-hour television special hosted by Katie Couric or Diane Sawyer.

Despite its relatively small size, the bowl was quite heavy. That’s because it was made of solid gold. Today – carefully guarded in a museum in Tehran – the bowl is one of Iran’s richest archaeological treasures. Three millennia ago it was equally prized, occupying a sacred place in the citadel’s palace or temple – as valuable as a freshly carved or painted masterpiece by Michelangelo would have been to a Renaissance pope or a Medici prince. Three men, at least, had died for the bowl’s sake – caught for all time in a dramatic act of desperation.

By the time Bob Dyson called me in early 1964, millions of Life readers had marveled at the bowl’s intricate beauty. But the question that still hung in the air, across all the centuries since the citadel’s gates were breached, the roof caught fire, and the walls collapsed, was this: Who were these three men, and what were they doing with the bowl? Were they all citadel defenders, frantically trying to keep a sacred relic from falling into the hands of infidels? Or were they looters, greedily racing from a burning temple with the richest plunder of all? Or were they a mixture of both: one lone temple guard, faithful to the last, fleeing a pair of ruthless pursuers?

Bob asked if I could help answer the question. I thought I could, but it wouldn’t be easy. I’d need to travel to Iran, dig up the bones of soldiers from both ancient armies, and compare their measurements to those of the area’s modern inhabitants. It was a long shot, back in those decades before scientists knew how to use DNA to trace ancestry, and it had never been done before. And it was irresistibly interesting.

Bob promised to provide me with a crew of ten local workmen to do the digging, and offered to pay travel expenses for one of my students, to help supervise the workers. I invited Ted Rathbun, an inexperienced but promising student who would be starting graduate school in the fall. I thought I was doing Ted a favor. Little did I know that soon my life would be in that young man’s hands.

Ted and I left Kansas City in early June aboard an eastbound TWA 707; we made stopovers in Washington, D.C., to visit my mother, and New York City, to take in the World’s Fair. (In those days, airlines didn’t charge extra for making stopovers between legs of a long flight.) From New York we flew to London, where we stayed long enough to make a side trip to Stonehenge, which had already been standing for a thousand years or more when the citadel at Hasanlu fell. While in England, we also visited with two of the scientists who’d exposed the infamous “Piltdown Man” hoax, in which some clever prankster created an evolutionary “missing link” by burying together pieces of the mandible (lower jaw) of an orangutan, teeth from a chimpanzee, and the jawless skull of a medieval human.

Having thus broadened Ted’s horizons, both geographically and archaeologically, we set off for the Middle East, arriving in Beirut, Lebanon. In those days Beirut was a beautiful, vibrant, cosmopolitan city, brimming with visitors from many nations. You could ski in the nearby mountains in the morning, then unwind with an afternoon swim in the Mediterranean, gazing above the blue waters at a sky filled with parasailors. There was no gunfire, no explosions; this was a decade before a long, bloody civil war tore Lebanon apart. Beirut was a last, urbane vestige of modern civilization before the wilds of Iran.

We’d flown into Beirut on TWA; in Beirut we switched to Cedar, a Lebanese airline, for the flight to Tehran. There, we rendezvoused with Bob Dyson and the rest of the American team who would be spending the summer in Hasanlu. From the airport, we were whisked straight to a dinner at the American embassy, where we were treated like visiting dignitaries rather than lowly academics and students.

Compared with Beirut, Tehran struck me as far more conservative and militarized. Soldiers patrolled everywhere, checking passports and other belongings. Iran was still ruled by the pro-American shah, so Tehran seemed relatively modern and Western, but here and there I saw signs of the Islamist fundamentalism that would eventually transform Iran into a militant Muslim state.

We stayed in the Iranian capital for nearly a week, getting our visas, passes, and other paperwork processed. In planning the expedition, Bob Dyson figured he might want to send some of the crew to other nearby sites, so he had requested driver’s licenses for me and several others. The request was refused – the government official who vetoed it didn’t say why. However, Bob had worked enough summers in Iran to know how the machinery of corruption and bribery worked. He handed over some dollars to lubricate the wheels of progress, and soon we had our licenses.

Official corruption wasn’t the only problem I encountered in Tehran. My first inkling of illness came there, when I developed a case of diarrhea. It wasn’t bad – it happens to travelers all the time – and I took some Imodium tablets, which seemed to help.

After our work in Tehran we boarded a smaller propeller-driven plane and flew several hundred miles northwest to Tabriz, the provincial capital of East Azerbaijan. Our first stop was the U.S. consulate (a branch office of the embassy). The American consul in Tabriz was a young State Department staffer named Carlton Coon Jr. His father, Carlton Sr., an anthropologist who specialized in the races of modern man and of fossil man, had served on my doctoral committee at the University of Pennsylvania between 1956 and 1960. Not surprisingly, the young diplomat took a keen interest in this expedition from his dad’s university. As it later turned out, that interest may have saved my life.

After a couple of nights in Tabriz – more than two weeks after leaving Kansas – we finally hit the road for Hasanlu. Hasanlu was a hard day’s drive from Tabriz, so we took full advantage of being there to stock up on supplies. Bob Dyson’s equipment included a one-ton flatbed Ford truck with wood-stake sides – the sort of truck that could be seen all over Kansas hauling hay bales and livestock across the prairie. Bob crammed the back of the truck with food, tools, and Ted and me, and off we went in a cloud of dust. The roads weren’t paved but they were gravel, and they were pretty good. They’d been built by American troops during World War II to transport lend-lease equipment to Russia – convoys of trucks and tanks and other heavy supplies – and twenty years later, they were still good. Dusty, but good.

Much of the drive took us along the shores of Lake Urmia, which resembles Utah’s Great Salt Lake in both size and mineral content. Both are inland lakes that have no outlet, so as water evaporates, mineral deposits that have been carried down from the region’s mountains get left behind. As we threaded the shores of Lake Urmia in a cloud of dust, we saw local people wallowing in the mineral-rich mud flats, which ease the symptoms of rheumatism and other ailments.

One of the rivers that feeds Lake Urmia is the Solduz. By the time it reaches the lake, the Solduz has been tapped nearly dry by irrigation. Rainfall is rare in the summer; most of the annual precipitation comes in the form of winter snows, which accumulate on the higher surrounding mountains – some of them reaching 10,000 feet or more – and feed the rivers as they melt during the hot summers. The region’s hillsides are a stark grayishbrown, but the irrigated valleys are lush and fertile, thick with wheat, fruit, nuts, and rice. We weren’t in Kansas anymore, but if I ignored the mountains in the distance and focused on the rippling fields of wheat, I could almost forget that, for a moment at least. Then some unfamiliar sight would remind me I was thousands of miles (and many centuries) away from home: small children herding immense water buffalo; a towering haystack ambling along the road, completely enveloping the donkey that carried it.

The modern-day village of Hasanlu – and I use the term “modern” very loosely – was home to five or six thousand people, most of whom worked in the agricultural fields lining the Solduz Valley. Situated at an elevation of around 4,500 feet, the village would heat up into the nineties during the day but cool off considerably at night, as high desert locations do. By the time we bumped to a halt that evening, the sun was sinking, the heat was relenting, and Ted and I were caked with enough dust to render us nearly as dark-skinned as the villagers.

As best I could tell, Hasanlu had changed little since 800 B.C. The chief mode of transportation was walking, with donkey-riding a distant second. Buildings were made of mud bricks, baked in the sun; their roofs were constructed of saplings and branches laid across the top of the walls, then covered with several inches of packed dirt. In winter, it was important to sweep the snow off the roof, lest the weight cause the roof to collapse, or the spring thaw turn the dirt to mud. Inside the houses, the floors were dirt as well. The one exception to these ancient building codes was the village schoolhouse, which boasted a floor of concrete and walls of kiln-fired brick. The houses also tended to have haystacks on their roofs; if one catches fire, it’s easy for a whole village to go up in flames.

The town was strung out along the irrigation canal, called a “jube” (rhymes with “tube”). The jube was more than just a source of irrigation water; it was also where livestock came to drink, where women came to do laundry and wash dishes, and where people gathered to gossip or to pick up prostitutes, who were nicknamed “jube queens” for their habit of sitting alongside the jube and dangling their feet in the water while waiting for customers. The whole scene was like something from the days of Jesus or Mohammed, but then my eye caught a flash of familiar modern images: beneath a cloud of flies, the tables in the town’s open-air meat market were topped with flattened beer cans – Budweiser and Black Label empties. The surprise and incongruity of it made me smile.

One other note of modernity was a generator, which the American archaeologists had brought, and which ran every evening from six to ten. That one piece of technology changed the village culture dramatically. In the centuries B.G. (before generator), people went to bed at dark; in the A.G. era, people sat up at night for hours in front of the artificial breeze stirred by small electric fans, the village’s new status symbol.

I was glad we were spending the summer, rather than the winter, in Hasanlu. Winters are harsh, and the main source of heat is animal dung. It’s the children’s job to gather dung and mix it with straw into bricks or cakes (a word that seems terribly wrong paired with “dung”!). After they’ve been dried in the sun, the dung cakes are stacked into pyramids or cones, some of them the size of houses. In winter, these structures would be covered with snow; to get fuel, villagers would tunnel deeper and deeper into them, removing the cakes from the inside out. It would be important, I suppose, not to remove too many bricks from a key structural spot lest you cause the massive layer cake of dung to collapse on yourself. Even in the summer, dung cakes remain a primary fuel source; to heat a couple dozen buckets of water for my crew to shower, for instance – one bucket of soapy water and one of rinse water per person – required 2.5 dung cakes, at twenty-five cents per cake.

Because it was summer, the village school was vacant, so it had been converted into a dormitory for the visiting archaeologists and anthropologists, who numbered only ten or twelve altogether. Three of the group were women, and for the sake of propriety, they stayed in a separate wing of the school, separated from the men by a wall with a locked door. Ted and I bunked together in a classroom, which was quite small – maybe eight by ten feet. The room had only one tiny window, and our only source of light was a Coleman lantern, so it was very dark inside; early on, we whitewashed the walls to offset the gloom.

The archaeological site lay just outside the village. The citadel was roughly circular in shape, and about the size of the University of Tennessee’s Neyland Stadium, one of the largest stadiums in America. The fortress had been built atop a mound rising above the valley floor, to make it harder to attack. During World War II, Allied forces put artillery emplacements on the mound; I don’t know who they thought might attack here – maybe Rommel’s tank corps, which was sweeping across Africa and toward the Middle East. Twenty-eight centuries before Rommel’s panzers, though, the only armored vehicles were chariots, and in ancient Hasanlu, a chariot road angled up the slope from the valley to the main gate. The wall around the perimeter was about twenty feet high; defenders could be arrayed along the top of the wall, with archers also firing arrows from four large square towers spaced around its wall. Inside the wall, the palace complex was huge, with walls that had soared some seventy feet high. In previous summers, Bob’s crews had partially reconstructed the walls to stabilize them.

To begin to answer Bob’s question about who the three men with the bowl were, I needed to see and measure as many skeletons of citadel defenders as possible. Bob had hired about a hundred local men as workers for the summer; he would use ninety of them to dig for artifacts; Ted and I were given thirteen to excavate buried warriors. My assumption – an educated guess – was that the citadel’s defenders would be buried in the local cemetery, while invaders killed in the assault would not be. In the course of my Native American digs in South Dakota, I’d grown accustomed to using earthmoving equipment to remove tons of topsoil quickly. Here, my resources were more limited; instead of road graders, I had the Iranian prototype of a dump truck: a donkey with a couple of jute sacks we could fill with dirt or rocks. The division of manpower in my crew was simple: four pickmen, four shovel-men, four wheelbarrow-men, and one water boy. Still, despite the primitive approach, we developed a good rhythm – the pickmen were surprisingly skilled at reading the soil and avoiding damage to the ancient skulls and bones – and soon we were unearthing several skeletons a day. Over the weeks to come, we would excavate a total of eighty-three burials, which was a dozen more than crews had excavated in the previous six summers combined.

As the skeletons mounted, we began to get a good idea of the skeletal characteristics of these ancient warriors. Their bones tended to be quite robust, with prominent muscle markings created by the tug of mighty sword arms and powerful legs. That makes sense: fighting men need to be big and strong. The three men associated with the golden bowl fit this general description as well, with one notable exception: the man who died with the bowl in his arms was big all right, but judging by the very slight muscle markings, he couldn’t have been very strong. Perhaps his size got him a job as a palace guard, but, having a more sedentary job than a soldier would, he got soft. Ted went so far as to speculate that he might have been the palace eunuch, an unprovable but reasonable hypothesis, since castration would have reduced his testosterone level drastically, and testosterone helps athletes build muscle mass (one reason some hard-core female bodybuilders take synthetic testosterone). I was pretty confident that, given his lack of strength, the guy carrying the bowl wasn’t a battle-hardened invader who’d fought his way through the ranks of the citadel’s defenders.

But what about the two other guys hot on his heels – were they running with him, watching his back? Or were they running after him – chasing him, and on the verge of catching him when the walls came tumbling down? To answer that part of the question, I needed to measure Hasanlu’s living, breathing inhabitants and see what clues to the dead I might find among the living.

Before leaving Kansas, I’d searched the literature and found that there were no modern studies of the people of the Solduz Valley. An anthropologist named Henry Fields had measured several populations in the Middle East, including groups about seventy or eighty miles south, but none in Azerbaijan, and certainly none in the Solduz Valley. I asked Bob Dyson if I could measure workers during lunch breaks or other slow times, and he
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