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Critical acclaim for Tales of a Shaman’s Apprentice

“Fascinating…[Plotkin] expresses a very proper awe for the charismatic and mysterious powers of the shamans…He has a gift for evoking a sense of place, and the characters he meets come alive on the page.”

—Los Angeles Times

“Intriguing, engaging, exciting, and disturbing—a rare accomplishment in a botanical work…In their richness and diversity, these pages recall Amazonia itself.”

—American Horticulturist

“Tales of a Shaman’s Apprentice combines high adventure, scientific insight, and a treasure trove of fascinating information.”

—Zoogoer magazine

“Tales of a Shaman’s Apprentice teaches a great deal, while reading like a marvelously exotic travelogue. Most importantly, it re-excites our sense of wonder.”

—Juliet Wittman, editor of Discovery

“Plotkin’s tales permit the reader who has never ventured into any rain forest…to experience almost firsthand the hazards, as well as the pleasures, of studies with witch doctors. His accounts of hacking his way through lianas thick and thin, of being soaked in sweat and rain, of avoiding large crocodilians, and of being bitten by vampire bats, are the stuff of adventure movies.”

—J. Worth Estes, Natural History magazine

“This is a lot more than ethnobotany—it’s an adventure story…. Plotkin is not just some fashionable rain forest Angst meister; he’s been there and knows whereof he speaks.”

—Men’s Journal

“A compelling, insightful narrative that whisks the reader into a time and place where plants, animals, and indigenous societies coexist…A skillful blend of travel adventure, botanical and cultural history, and Amazonian research.”

—Library Journal

“Plotkin reminds us often of the intimate connections we still have with the rainforest…. This book will help save the forest and hopefully the children of the forest, as it reminds us why we should become involved.”

—Audubon
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For my friends in the forest


Foreword
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When I first traveled to the Amazon in 1941, the world was a different place. Most people thought of the rain forest—if they thought of it at all—as a green dungeon to be avoided at all costs. This erroneous idea permeated literature, as the famous Colombian novelist José Eustacio Rivera wrote in his book The Vortex (1924):


Deformed trees…held imprisoned by creepers. Lianas bound together in a death grip. Stretched from tree to palm in long elastic curves…they caught falling leaves, branches and fruits, held them for years, until they sagged and burst like rotten bags, scattering blind reptiles, rusty salamanders, hairy spiders and decayed vegetable matter over the underbrush.



Contrast that with the first impression of a rain forest by the British scientist Richard Spruce, one of the greatest plant explorers of all time, who in 1849 wrote from the Amazon:


I first realized my idea of a primeval forest. There were enormous trees, crowned with magnificent foliage, decked with fantastic parasites and hung over with lianas which varied in thickness from slender threads to huge python-like masses, were now round, now flattened, now knotted and now twisted with the regularity of a cable. Intermixed with the trees, and often equal to them in altitude, grew noble palms; while other and far lovelier species of the same family, their ringed stems sometimes scarcely exceeding a finger’s thickness but bearing plume-like fronds and pendulous bunches of black or red berries, quite like those of their loftier allies, formed, along with shrubs and arbuscles of many types, a bushy undergrowth, not usually very dense or difficult to penetrate.



Having lived in the Amazon almost permanently for thirteen years (1941–1953), and having made shorter visits almost annually since 1954, I have dedicated a good part of my professional life to the rain forest and its peoples. I believe that I realize what a uniquely fascinating and complex world it is—and what a beautiful part of our planet. One of the many aspects of the Amazon that are difficult to comprehend is the intimate relationship between the forest Indian and his ambient vegetation. But the unacculturated native is usually interested in, and more than willing to cooperate with, true scientific research. The widespread belief that his “secrets,” especially his uncanny knowledge of the plants and animals, must be pried from him is, in general, a falsehood.

The essence of what makes Tales of a Shaman’s Apprentice such a special work is precisely Mark Plotkin’s gentlemanly approach to the natives and his ability to work with Indians as a trusted friend. When Mark first headed south to the Amazon in the late 1970s, he had no intention of writing a book. I had sent him to the northeast Amazon to conduct ethnobotanical research: to document how rain forest tribes were using rain forest plants. Because he went there to learn from the Indians, he was able to collect plants, participate in ceremonies and rituals, and share other experiences as few outsiders have been able to do. One of Mark’s outstanding qualities as a field ethnobotanist is his conviction that among the Indians, he is the student and they are the teachers.

Two aspects of the book merit special mention. Mark Plotkin is a member of the last generation of ethnobotanists who will be able to see the Amazonian Indians living a life not all that different from their ancestors of thousands of years before. To hunt with breechcloth-clad men carrying arrows tipped with vegetal poison, to see shamans curing the sick in palm-thatched huts, to hear the rasping sound of cassava being grated by women of the village—these scenes and sounds predominate in the classic accounts of the nineteenth-century explorer-naturalists like Charles Waterton, Alfred Russel Wallace, and the Schomburgk brothers, Robert and Richard. Mark has beautifully captured these experiences for the reader of today.

The other facet of this book that makes it so intriguing is the author’s exceptional grasp of history. I have often felt that the history of civilization could be written in terms of economic plants, something all too often ignored by (or unknown to) modern historians. In The Wonders of Instinct, the nineteenth-century French entomologist J. H. Fabre wrote:


History celebrates the battle-fields whereon we meet our death, but scorns to speak of the ploughed fields whereby we thrive; it knows the names of the kings’ bastards, but cannot tell the origin of wheat.



Tales of a Shaman’s Apprentice could not appear at a better time. With the rampant environmental destruction and vertiginous population growth, the end of this decade is probably our time limit to protect the world’s rain forests and the fragile cultures that inhabit them. This book represents an outstanding contribution, an enthralling account by a talented writer and discerning scientist. Mark is able to express the importance of rain forest plants and peoples in terms that are compelling and poignant. As a consequence, his book is destined to become a classic and, as such, deserves to be read by everyone interested in botany, ethnobotany, anthropology, tropical medicine, shamanism, and environmental conservation in the humid tropics.

In 1963, I wrote:


Civilization is on the march in many, if not most, primitive regions. It has long been on the advance, but its pace is now accelerated as the result of world wars, extended commercial interest, increased missionary activity, widened tourism. The rapid divorcement of primitive peoples from dependence upon their immediate environment for the necessities and amenities of life has been set in motion, and nothing will check it now. One of the first aspects of primitive culture to fall before the onslaught of civilization is knowledge and use of plants for medicines. The rapidity of this disintegration is frightening. Our challenge is to salvage some of the native medico-botanical lore before it becomes forever entombed with the cultures that gave it birth.



Eleven years after the publication of this article, Mark Plotkin enrolled in one of my courses at Harvard. Tales of a Shaman’s Apprentice shows that he took this advice to heart.

RICHARD EVANS SCHULTES, Ph.D., F.M.L.S.

Botanical Museum of Harvard University

Cambridge, Massachusetts
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CHAPTER 1

Through the Emerald Door



The tropical rain forest is the greatest expression of life on earth.

—Thomas Lovejoy, 1983
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I had followed the old shaman through the jungle for three days and, over the course of our trek, we had developed an enigmatic relationship. The medicine man obviously resented my desire to learn the secrets of the forest plants that he knew and used for healing purposes. Still, he seemed pleased that I had come from so far away—he called me the pananakiri (“the alien”)—to acquire the botanical wisdom that the children of his tribe had no interest in learning.

I did not yet speak his language; an Indian from a neighboring tribe served as our translator. At the end of the third day, the old shaman turned to the other Indian and said, “Tell the pananakiri that I have taught him all that I am going to teach him. Tomorrow I am going hunting.” I had no objections; there were other shamans in the village with whom I wished to work, and I returned to my hut with the medicinal plants I had collected.

That night, I had a terrifying dream. An enormous jaguar strode into my hut and stared deeply into my eyes, as if trying to divine my thoughts. Powerful muscles tensed in its back as it arched its body to spring.

So vivid was the apparition that I awoke with a scream. I sat upright in my hammock, trembling, my body soaked in a cold sweat. Carefully, I looked around the hut: I saw nothing—no footprints on the dirt floor, nothing disturbed or overturned, nothing to indicate the presence of an unwanted visitor. The only sound was the rustling of palm fronds as a gentle breeze blew through the village.

The next morning, just after sunrise, the young Indian who had served as our translator came to my hut. “Shall we go into the forest and look for more plants?” he asked.

“Before we do,” I said, “find the old shaman and tell him that last night I saw the jaguar.” I gave no details, and the Indian left. He returned a few minutes later.

“Did you tell him?” I asked.

“Yes.”

“What did he say?” I asked.

“He broke into a big smile and said, ‘That was me!’”

Few people can recall the particular moment when they decided how to spend the rest of their lives. Mine came during a Harvard University night school lecture on a chilly September evening in 1974. That one moment opened the door to the fulfillment of a dream and to an adventure that is still unfolding.

The classroom where the lecture was held was like an ethnographic museum. One wall was covered with huge green maps of the Amazon, the flat terrain fractured by the blue lines of rivers whose names were familiar to few outside that region. Another wall pulsated with the red and black, crazy-quilt patterns of South Pacific bark cloths, laboriously crafted by islanders who had pounded brown paper mulberry bark until it was soft and malleable and then colored it with natural dyes from the forest around them. From the rafters hung Amazonian Indian dance costumes—straw-yellow grass skirts and mahogany-brown bark-cloth masks painted with glistening black demon faces, announcing an element of the macabre. Two long display cases flanked the room, filled to overflowing with botanical booty from around the world: shiny silver marijuana pipes from India, hallucinogenic snuff tubes from Brazil, black palm blowguns from Colombia, tiny bows and arrows from the Congo, and bamboo opium pipes from Burma. Lying among these objects were dried specimens of the plants that gave them purpose: marijuana, curare, and opium, among others. Other curiosities covered scarred wooden tables: coils of Manila hemp rope from the Philippines, elongated cassava tubers from the Amazon, coconut palm-leaf mats from the South Seas, tiny grinning skulls carved from ivory palm nuts from the Andes, and little-known tropical fruits shaped like everything from hand grenades to candles to stars.

Richard Evans Schultes, professor, explorer, presided over this jungle tableau. The world’s preeminent authority on ethnobotany, the systematic study of how the people of a particular region use the local plants, Schultes had lived for more than thirteen years while a young man with Amazonian tribes, some of whom had never seen another white man. He spoke their dialects, ate their foods—including beetle grubs, alligator tails, and jungle rats—took part in religious ceremonies, and consumed their hallucinogenic plants. He was said to know as much about healing plants as any Amazonian witch doctor, and his work influenced personalities as diverse as writer Aldous Huxley, sixties drug guru Timothy Leary, and Pulitzer Prize–winning Harvard biologist Edward O. Wilson.

Schultes called the class to order, turned off the lights, and began his magic. He showed us no mathematical models or abstruse ecological theories, but timeless photographs of another world. We saw witch doctors, chiefs, hunters, matriarchs, and princesses performing sacred ceremonies, carving weapons, cultivating gardens, and preparing food. Makuna Indians in cotton breechcloths hunted fish from canoes with bows and arrows, and Barasana shamans sat around their cooking fires telling stories of past hunts and drinking hallucinogenic drafts of the caapi vine. Young Kubeo women, their black hair shining in the tropical sun, grated cassava roots and carried calabashes of river water to their huts. Little boys of the Taiwano tribe stalked and impaled lizards with arrows deftly shot from their little bows.

Interspersed with these images were slides of the plants that made possible the culture of northwest Amazonia: the foodstuffs, medicines, fibers, poisons, and sacred hallucinogens. These plants—clinging vines with massive blossoms, spiked bromeliads, graceful palms, giant canopy trees with roots like flying buttresses—were unlike anything I had ever seen before. One picture in particular changed my life forever: a scene in which three figures, dressed in grass skirts and bark-cloth masks, danced at the edge of a jungle clearing.

“Here you see three Indians of the Yukuna tribe doing the sacred kai-yah-ree dance under the influence of a hallucinogenic potion made from the Banisteriopsis liana to keep away the forces of darkness. The one on the left has a Harvard degree. Next slide please.”

From that moment on I was hooked—hooked on plants, hooked on Indians, hooked on the Amazon.

My infatuation with the jungle had actually begun years earlier, when I was a child growing up in Louisiana. One hot summer night when I was about four years old, I was playing in the kitchen of my grandmother’s house. I looked up and saw a green anole lizard—an American chameleon—crawling up the screen door. I ran into the living room screaming, “A dinosaur, a dinosaur!” Everyone thought I was frightened and tried to calm me down, insisting that it couldn’t be a dinosaur; they were extinct, gone forever. I was heartbroken at the news. But lizards weren’t extinct, so with that resilience peculiar to children, I focused my rapt attention on them and their dinosaurlike relatives—the snakes and turtles that inhabited the sleepy swamps surrounding my hometown of New Orleans.

When we were kids, all of my friends shared my interest in reptiles, but as we grew into adolescence most of the other boys trained their sights on more traditional southern pursuits—football, liquor, and the opposite sex. They anxiously awaited their sixteenth birthdays so they could get their driver’s licenses and go out on dates; I longed to drive so I could go farther afield in my search for black rat snakes and cottonmouth water moccasins. Once I snared my prey, I would weigh and measure them, photograph and study them, and eventually let them go—just the kind of backyard science project that gave many professional biologists their start.

In 1973, at the age of eighteen, I set off for the University of Pennsylvania and its outstanding cellular and molecular biology department, but within a semester I discovered I had no interest in that discipline. Later that year, I visited a high-school classmate who attended Harvard. I stopped at the university’s zoology museum and wandered through the exhibits of tropical nature; I realized immediately that the equatorial rain forest was where I wanted to be, not studying in the sterile laboratories in Philadelphia.

As a well-intentioned but penniless college dropout, I figured my most likely ticket to the tropics would be to take a job as a manual laborer at the museum that so intrigued me. I knew that the Harvard Zoology Museum was home to many scientist-explorers; I hoped that someday one of them would invite me to go along on an expedition to the rain forest in search of some elusive exotic quarry.

I joined the museum’s staff in September 1974 and spent my days building specimen cabinets and carting huge dinosaur bones from one corner of the building to another. A few days after I started, a co-worker suggested that I enter night school to amass a few college credits while I worked. There was one course, he said, that, if I didn’t immediately enroll in, I would spend the rest of my life regretting it.

Professor Schultes imbued his students with a sense of the value, the beauty, and the fragility of the rain forest ecosystem and the indigenous peoples who are so much a part of it. A leading authority on Amazonian botany, medicinal plants, coca and cocaine, hallucinogens, Mexican mushroom cults, natural rubber, palms, orchids, and arrow poisons, he is often called the father of ethnobotany. During his years in the remote northwest Amazon, Schultes found close to two thousand plant species that the Indians used for medicinal purposes; he was convinced that thousands more awaited discovery. He returned from the jungle determined to inspire a new generation of ethnobotanists, to usher them through the emerald door into lives devoted to the study of rain forest plants and peoples.

Even though rain forests occur in three major regions—Asia, Africa, and the Neotropics (South America, Central America, and the Caribbean)—Schultes encouraged his students to focus on the Amazon. While it is usually associated with Brazil, the Amazon jungle’s leafy tentacles reach into eight other South American countries, covering an area almost as large as the continental United States. A land of superlatives, a forest without equal, the Amazon teems with more varieties of plants and animals than any other place on earth. A single Amazonian river may harbor more types of fish than are found in all the rivers of Europe combined. In just one Amazonian national park—Manu in southeastern Peru—there are more bird species to be found than in the entire United States. Amazonia is home to the world’s largest eagle, snake, anteater, armadillo, spider, freshwater turtle, and freshwater fish. It also boasts several animals of truly mind-bending proportions—a toad (the cururú) that weighs as much as 7 pounds, a rodent (the capybara) that weighs over 120 pounds, and a catfish (the piraíba) that tips the scale at almost a quarter of a ton.

Plant life in the Amazon is also unimaginably diverse: One of every four plants on earth—about sixty thousand of the world’s approximately two hundred fifty thousand species—grows there, and many of these species remain unseen, and unstudied, by Western eyes. A majority of the world’s insects live in the Amazon rain forest, and the fact that the forest has not been devoured by this entomological onslaught is testament to these plants’ abilities as chemical warriors. Plants protect themselves by producing an astonishing array of chemicals that are toxic to insects, thereby deterring predation. When ingested by humans, these same plants—and their chemical weapons—may act in a variety of ways on the body: they may be nutritious, poisonous, or even hallucinogenic. And in some cases, they are therapeutic.

Many of the human body’s powerful reactions are a direct response to plant alkaloids, a class of chemical compounds most common in tropical plants. Alkaloids, which are characterized by a molecular structure that must include a nitrogen atom and at least two carbon atoms, have had a major impact on every culture—if not every person—on the planet. They provide everything from the kick in our morning coffee (caffeine) to the addictive compounds in our most dangerous drugs (cocaine, heroin, and nicotine), the toxic principles in some of the deadliest poisons (strychnine and batrachotoxin), the analgesic effects in our most potent painkillers (codeine and morphine), and the mental pyrotechnics in some of the most powerful hallucinogens (mescaline and psilocybin).

The alkaline properties of alkaloids often give them a bitter taste, and this astringent tang was frequently a clue for people the world over that a plant had therapeutic properties. The concept of “bitters”—just about any concoction that contained bitter-tasting plants and was said to have healing properties—is found in medicinal systems from ancient Israel to the colonial East Indies to modern Amazonia.

Quinine, an alkaloid from the bark of the cinchona tree and one of the bitterest substances known, was first discovered thousands of years ago by South American Indians in what is now Peru and Ecuador. Since then it has been widely used throughout the tropics and much of the temperate world to cure malaria, a disease caused by a parasite, transmitted by mosquitoes, that destroys red blood cells. Although thought of by many as a jungle disease, this illness does not discriminate based on geography: malaria has been and still is a world-ranging disease. At one time or another, cities as diverse as London, Madrid, Paris, Rome, and Washington, D.C., were gripped by the often fatal disease. It is said to have killed Alexander the Great and Oliver Cromwell, as well as tens of millions of people whose names history never recorded. Malaria has been and continues to be responsible for more deaths than any other disease in the world.

Yet a single plant alkaloid revealed to us by South American Indians has helped eradicate malaria in the temperate zone and reduce the prevalence of the disease in the lowland tropics. Although cinchona contains more than thirty alkaloids, the most important is quinine, which functions something like a therapeutic “smart bomb,” rapidly seeking out and selectively destroying malaria parasites hiding in the human bloodstream. Although quinine served as the antimalarial drug of choice for hundreds of years, it began to be replaced by synthetic analogues as early as 1959; the United States wanted to reduce its reliance on “strategic commodities” that could not be grown within its borders. As sometimes happens with synthetic drug treatments, new, resistant strains of malaria developed; to defeat severe cases of the disease, physicians often prescribe medicines containing the natural compound.

There exists no shortage of “wonder drugs” waiting to be found in the rain forests, yet we in the industrialized world are woefully ignorant about the chemical—and, therefore, medicinal—potential of most tropical plants. Brazil is home to more plant species than almost any other country in the world, yet according to Dr. Otto Gottlieb, that country’s leading plant chemist, “we know little or nothing about the chemical composition of 98.6% of the Brazilian flora.” In fact, only about 5,000 of the world’s 250,000 species have been extensively screened in the laboratory to determine their therapeutic potential, and the approximately 120 plant-based prescription drugs on the market today are derived from only 95 species. A quarter of all prescription drugs sold in the United States have plant chemicals as active ingredients. About half of those drugs contain compounds from temperate plants, while the other half have chemicals from tropical species. According to one recent study, the value of medicines derived from tropical plants—that is, the amount consumers in the United States spend on them—is more than $6 billion a year.

One powerful “new” medicine derived from a plant used in ancient folk medicine is ginkgo extract. Called a “living fossil” by Charles Darwin (its relatives have been found in the fossil record from 280 million years ago), the ginkgo is the oldest living tree species on earth. Long extinct in the wild, it has survived and flourished in temple gardens in both China and Japan, where ginkgo leaf extract has been used for more than five, thousand years to treat illnesses ranging from asthma to severe allergic inflammations. Today, ginkgo extract is sold widely in Europe and generates revenues of more than $700 million annually. Because it acts as a vasodilator, increasing blood flow throughout the body, it is primarily used to treat conditions in the elderly that are thought to be caused by diminished blood flow to the brain. The extract also appears to be effective in the treatment of asthma: ginkgo interferes with a compound in the human body known as platelet activating factor, a bronchoconstrictor that diminishes oxygen intake into the lungs. In addition, ginkgo extract offers promise for the treatment of certain kidney disorders, toxic shock, and the rejection of transplanted organs.

Of all the therapeutic compounds brought from the world’s living pharmacy into our modern drugstores for uses as varied as contraceptives to cancer treatments, few, if any, were truly discovered by university-trained botanists. These plants were “discovered” by botanists much as America was “discovered” by Columbus—in both cases, the Indians got there first.

A good example is taxol, a drug approved in December 1992 for the treatment of advanced ovarian cancer. An alkaloid found in the bark and needles of the Pacific yew tree in the American Northwest, taxol selectively interferes with the division of cancer cells by attacking the microtubules—the threads that pull chromosomes apart—during cell division. Taxol was discovered through a screening program operated by the National Cancer Institute, which since 1960 has been randomly collecting plants and testing them for therapeutic effectiveness. Yet early ethnographic accounts unearthed by Dr. James Duke, an ethnobotanist with the USDA, show that Indians had long used the yew tree for a variety of medicinal purposes: the Potawatomi tribe treated venereal diseases by crushing the leaves and applying them directly to the sores, and the Chippewa, Iroquois, and Menominee tribes eased the pain of arthritis and rheumatism by boiling the branches and leaves of the yew and bathing in the steam.

This is not to minimize NCI’s impressive efforts and its success in quickly bringing taxol to market. Since 1968, when the screening program was refined to focus specifically on cancer and, later, on AIDS, the institute has tested more than fifty thousand specimens (including bark, stems, and flowers) from twenty-five thousand plant species. They have found promising research leads (but not cures) in the fight against AIDS, including a woody vine in Cameroon that produces an alkaloid that has broad spectrum effects killing both HIV-1 and HIV-2 in a test tube. But so much of the compound is needed to kill the virus that the drug would likely prove toxic to humans. In another instance, Dr. Doel Soejarto of the University of Illinois, who was collecting specimens for NCI, gathered a promising sample from a tree in Sarawak, in northern Borneo: it produced a nonalkaloid chemical compound effective in the laboratory against HIV-1. Scientists were unable to find more of the substance in other trees of the same species, so Soejarto went back to collect more specimens from the original site. Unfortunately, he found that the area—including the tree—had been cleared by local peasants to make a garden.

At this point, there is no official ethnobotanical component to NCI’s research. But Dr. Paul Cox of Brigham Young University, a leading authority on the ethnobotany of the South Pacific, did submit samples of a rubber tree relative used by Samoan healers for treatment of back pain, diarrhea, abdominal swelling, and yellow fever. NCI found that it contained a novel compound, which they call prostratin; in a test tube, it appears to protect healthy cells from contracting the AIDS virus. While this, too, is an important research lead for better understanding how the virus invades cells, it is not, at this point, either a vaccine against the disease or a cure.

NCI has done extraordinary work under demanding circumstances and within a limited budget; nonetheless, most ethnobotanists believe that a greater emphasis on useful plants employed by indigenous peoples and a cooperative relationship with ethnobotanists and tribal healers might lead to more finds like prostratin in the future.

Over thousands of years, through a method of trial and error, indigenous tribes have built up a storehouse of knowledge about the native vegetation. That first class with Professor Schultes almost twenty years ago was the beginning of my career in ethnobotany, and of a lifelong commitment to documenting medicinal plant lore among tribal peoples of the rain forest.

In the field, an ethnobotanist takes notes on uses of a particular plant, then collects what is called a voucher specimen. In the case of a small shrub or herb (which, to a botanist, is any plant with a fleshy stem instead of a woody one), this can be the entire plant; if the plant to be collected is a large shrub or a tree, the voucher specimen can be a branch. In either case, the specimen preferably includes any fruit or flowers, since in the Linnaean system of classification, you usually need to see a plant’s reproductive parts to identify the species.

Once the specimen has been collected, it is pressed between two sheets of newspaper, which helps draw out excess moisture. Next the specimens, as many as thirty at a time, are placed between two pieces of plywood about the size of an elongated photo album; these are then bound together with rope or straps and placed twelve to eighteen inches above a small fire. This dries the plants, which are then ready for transport to a herbarium; there, each specimen is glued to a twelve-by-eighteen-inch piece of paper, on which is recorded the plant’s name (both in Latin and in the indigenous language), when and where it was collected and by whom, and how the local people use it. The voucher specimen then stands as a benchmark against which future collections can be compared.

Botanists use herbaria much as scholars use a library—to conduct background research on a particular plant and to identify plants collected in the field. Identification begins with a taxonomic key, a written set of instructions that allows you to determine the correct family, genus, and species of each specimen. To double-check the identification made with the key or to find the correct scientific names when no key is available, you compare your specimens with the dried voucher specimens in the herbarium.

Voucher specimens are seldom analyzed in the laboratory; there is little plant material to analyze without completely destroying the specimen. In addition, while many plant alkaloids remain intact in herbarium specimens for hundreds of years, other compounds undergo significant changes as soon as the plant dies. Therefore, a scientist collecting plants for chemical analysis gathers at least a kilogram—just over two pounds—of dried plant specimens and a kilogram of fresh material that is stored in alcohol to preserve the active compounds. Most ethnobotanists tend to collect voucher specimens rather than bulk samples; we have traditionally been more committed to preserving ethnobotanical knowledge than working with pharmaceutical firms, who have shown limited interest in this avenue of research.

The focus of my ethnobotanical work during the past twelve years has been the plants and peoples of the northeast Amazon, an area that straddles the borders of Brazil, French Guiana, Guyana, Suriname, and Venezuela. This is one of the last places on the planet where rain forests flourish undisturbed from horizon to horizon; it is home to mountains that have never been climbed and cut by rivers that have yet to be named by Western cartographers. Here, until relatively recently, tribal peoples lived undisturbed by—indeed, unaware of—the outside world.

Known to early European explorers as the “Wild Coast of Guiana,” the region between the mouths of the Orinoco and Amazon rivers held little appeal for explorers who came in search of gold and silver, rumored to be abundant in the interior. The shores were patrolled by black clouds of voracious mosquitoes and tribes of cannibalistic Carib Indians, who filed their teeth to points to emphasize their fierceness. Further inland, the region was said to be populated with an assortment of odd and dangerous creatures: two-headed snakes, dragons, female warriors, and men with heads like dogs or without heads at all, peering from eyes in their shoulders and speaking from mouths in their chests.

Explorers of the Amazon never encountered these fantastic beings, but they did find hundreds of Indian tribes, which modern anthropologists divide into several major language groups, including Arawakan, Panoan, Tukanoan, Tupi-Guarani, and Carib; they constitute the majority of the lowland tribes. Their ancestors—like those of all Amerindians—crossed the Bering Strait from eastern Asia twenty thousand to fifty thousand years ago and, in so doing, discovered the New World. In one of the most awe-inspiring migrations since the origin of our species, the people who would eventually settle Amazonia made their way from Alaska to South America. Along the way, they developed the means to survive and thrive in a range of challenging environments, from the frozen ice floes above the Arctic Circle to the burning desert sands of Sonora. Through splits, migrations, wars, and intermarriage, the language groups separated into tribes. Most of the tribes with which I have worked—the Tiriós, Wayanas, Akuriyos, Waiwais, and Macushis—are all Carib groups. The Yanomamo tribe of the Brazil-Venezuela border regions, with whom I spent time studying their use of hallucinogenic snuff, are what is known as an isolate—a tribe whose affinity to other groups is unclear. Some experts believe that this tribe may have been part of the first group to cross the Bering Strait and settle in the Amazon.

When a Westerner looks at the jungle, he sees green—herbs, vines, shrubs, trees. When an Indian looks at the jungle, he sees the basics of life—food, medicines, and raw materials from which to build shelters, weave hammocks, and carve a hunting bow. But life among the Indians is changing. Those seeking to “help” the Indians, to educate them in the ways of Western civilization, have succeeded in shattering a culture that has thrived in the interior reaches of the Amazon basin for tens of thousands of years.

From the arrival of Christopher Columbus and other early explorers who came to subjugate the natives and plunder their riches, to the modern-day visits of well-intentioned but misguided missionaries who seek to replace the Indians’ long-held religious beliefs with the Westerners’ God, the indigenous peoples have been on a collision course with the outside world. They have been pressured to forsake the traditions of their forbears and accept the ways of other, so-called advanced societies. To a people living nearly naked in the forest—some of whom, until recently, still made fire by rubbing sticks together and cut down trees with simple stone axes, and even now hunt game with bow and arrow—the white man with his clothes, matches, machetes, axes, and shotguns appears to be a superior creature. But the Indians who give up their homes, beliefs, life-style, and language in exchange for the white man’s religion, moral code, and material goods often pay a terrible price, as they have from the very first contact between Europeans and Amerindians. On Friday, October 12, 1492, Christopher Columbus unsheathed his sword to impress the Indians of the Caribbean island then known as Guanahani. The Indians, having never seen metal before, marveled at the strange pointed object that glinted in the morning sun. One bold fellow grabbed the blade, then howled in bewilderment and pain as the metal sliced into his flesh and his blood dripped onto the sand—a perfect metaphor for much of what has transpired between the two cultures ever since. The Indians’ understandable eagerness to grasp the fruits of Western technology has cost them dearly in terms of introduced diseases (through increased contact), denigration of their religion (through missionary activity), and the loss of ancestral lands (stolen or traded away for material goods).

Professor Schultes constantly reminded his students that over ninety tribes had become extinct in Brazil alone since the turn of the century. He believed ours would be the last generation fortunate enough to be able to live and work among these tribes as he had, to experience their traditional way of life firsthand, and to record their vast ethnobotanical knowledge before the plant species—or the people who used them—succumbed to the march of progress.

His was not an unfounded fear. Rain forests are shrinking—some experts believe at a rate of one hundred acres a minute—and it is estimated that 10 percent of the world’s plant species will be extinct by the year 2000. In addition, the medicine men and women—or shamans, as they are also known—who have traditionally guarded and passed on the tribal lore of healing plants, are finding few in the younger generation who will continue the tradition. Thus it has become the goal of most ethnobotanists—myself included—to record and preserve the plant knowledge of forest peoples. It is our hope that this wisdom might someday benefit the tribes in their dealings with the outside world and at the same time, perhaps, uncover new, potentially useful plant-based medicines.

Over the last decade, I set out to learn as much as I could about the way the Amazonian Indians use forest plants before that knowledge disappeared. And I aimed to learn from the shamans, who serve as the repositories of the most detailed tribal lore of curative plants. Heirs to an oral tradition that stretches back deep into the mists of prehistory, the shamans are not only the crucial link between the tropical rain forest and our neighborhood pharmacy; I believe they are our greatest hope for finding cures to currently incurable diseases (cancer, AIDS, the common cold), as well as diseases that will undoubtedly appear in the future.

The plant kingdom has long served as humankind’s primary source of therapeutic compounds. This began to change in the 1930s, with the advent of synthetic chemistry, and was cemented in the 1950s with the introduction of laboratory-bred “wonder drugs,” such as the antibacterial sulfonamides, or sulfa drugs. Predictably, the American pharmaceutical industry quickly lost interest in natural products as sources of potential new medicines. When Schultes returned to Harvard in 1939, after completing ethnobotanical research among the Indians of southern Mexico, he was unable to find an American drug firm or even a single American chemist willing to work with him; they dismissed him, saying they didn’t want to waste their time looking at his folk medicines. Crestfallen, he had to send his materials to a sympathetic young Swiss chemist for analysis. This chemist Albert Hofmann, later became famous as the inventor of LSD. Less widely known, however, is that he isolated the hallucinogenic alkaloid psilocybin from mushrooms in Schultes’s Mexican collections; from this natural model, he synthesized the cardiac beta-blocker visken, which has improved the quality of life for millions of people with heart problems.

Powerful laboratory drugs like the sulfonamides and the sedative diazepam (better known as Valium) have given some chemists the illusion that synthetic chemistry is the sole future of new drug discovery. Smug scientists congratulating themselves on “inventing” new drugs led the anthropologist Robert de Ropp to wryly observe that “some chemists, having synthesized a few compounds, believe themselves to be better chemists than nature which, in addition to synthesizing compounds too numerous to mention, synthesized those chemists as well.” In fact, nature had conceived of diazepam long before modern-day chemists. Several years ago scientists found that tiny amounts of the drug occur naturally in wheat and potatoes, albeit in quantities too small to have an effect on people or to warrant harvesting. Similarly, Dr. Norman Farnsworth of the University of Illinois, a leading figure in natural product chemistry, enjoys pointing out how proud chemists were thirty years ago when they synthesized an antidote for accidental poisoning by organophosphorus insecticides. Later it was found that the substance occurred naturally in electric eels.

I knew from Schultes’s teachings that new medicines were probably just waiting to be found in the rain forest plants, but one of the issues that troubled me as I began my research is what has come to be called “intellectual property rights.” Briefly stated, no matter what disease an ethnobotanist might find a cure for during the course of his research, the indigenous peoples who taught him the cure would not benefit from the sales of the new drug. A classic example of this is the case of the rosy periwinkle.

Although native to southeastern Madagascar, the pink-flowered periwinkle, a member of the dogbane family, was transported throughout the tropical and subtropical world by early European explorers who prized it for its beautiful foliage. But the plant is also valued for its therapeutic properties and has been used as a folk medicine in Madagascar, Asia, Africa, Central America, South America, and the Caribbean to treat such ills as inflamed eyes, sore throat, wasp stings, fevers, and hemorrhages. But it was the plant’s use by black peasants in Jamaica to treat diabetes that led scientists to investigate further in 1957.

At the University of West Ontario, researchers R. L. Noble and C. T. Beer extracted the active compounds of the rosy periwinkle by grinding up the entire plant and soaking it in alcohol. They then injected this extract into rats, which had the effect of drastically reducing the rodents’ white blood cell counts. Since leukemia is characterized by an abnormally high white blood cell count, the researchers next tested the extract against leukemia cells in vitro; again, the white blood cell count was dramatically lowered. This led to the isolation of the alkaloid vinblastine, a cancer treatment widely used today to combat lymphoma, solid tumors, and Hodgkin’s disease.

Independently of the Canadian team, a scientist named Gordon Svoboda at the Eli Lilly Company in Indianapolis tested an extract of the rosy periwinkle in a broad-based anticancer screening program. He found that the extract had a strong inhibitory effect on a type of leukemia known in the lab as P-1534. From this study, the alkaloid vincristine was isolated, and is used today to treat acute Hodgkin’s disease, lymphocytic leukemia, and other childhood cancers.

The rosy periwinkle was eventually found to harbor more than seventy different alkaloids, six of which have antitumor properties. The two isolated by the researchers at the University of West Ontario and at Eli Lilly—vinblastine and vincristine—function as mitotic spindle poisons. During cell division (mitosis), chromosomes split in two and attach themselves to spindles that help pull the halves apart. The alkaloids selectively attack cancerous cells, poisoning the spindles and thus interfering with reproduction of the malignant cells.

Annual sales of these two drugs exceed $100 million, yet not a penny goes back to Madagascar, the country of origin for the rosy periwinkle and one of the poorest countries in the world.

I believe that the country of origin should reap some monetary benefits from the sales of drugs made from its plants. To that end, I decided that before I would have the plants I collected in the forest analyzed in the laboratory, I would wait for two things to happen: for the drug companies to regain their interest in natural products and for some company, some mechanism, some law to appear that would help me channel profits from the potential drugs back into the hands of the Indians themselves. Until then, I would just store my plant specimens in the herbarium and keep the data I collected on ethnobotanical usage to myself.

The tribal healers hold the key to unlocking one of the great mysteries of our day and age—how to demonstrate the value of the rain forest in concrete economic terms and, in so doing, provide the rationale for protecting Mother Nature’s ultimate creation. For through our ignorance, greed, and religious zeal, we have set off a chain of events that is destroying both the ecosystem and the only cultures that know how to preserve it. Through ill-planned logging schemes and culturally insensitive missionary activity, by failing to help reduce population growth spiraling out of control and by encouraging the ruling elites in tropical countries to incur mountains of debt that are squeezing the life out of their economies, we have helped create a situation that works against the world’s ecological and socioeconomic self-interest. If the rain forests are to survive, their future depends on cooperation between the countries in which the forests occur and those companies desiring the plants. First, the tropical countries must allow only the sustainable harvesting of their natural resources—a method that allows raw plant material to be collected without endangering the life of the species. Currently, such destructive methods as cutting trees down or completely stripping them of their bark are sometimes used to harvest medicinal species. These methods could be replaced by only removing a certain percentage of the leaves or peeling small strips of bark from each tree. The companies buying the plants must offer financial incentives for those countries using only ecologically sound methods to harvest plants. The communities would benefit not only from the preservation of their most valuable resources, but from the jobs created by the demand for trained harvesters. Second, a percentage of the profits from any new product must flow back to the country of origin. Once an economic incentive for rain forest conservation has been achieved, the continued existence of these forests can be guaranteed.

After working for a decade with the Indians of the Amazon, spending anywhere from two weeks to two months per visit, I have gathered more than three hundred plant samples and written reams of notes on the ethnobotanical knowledge of four tribes. I’ve learned that the botanical genius of these peoples is not limited to medicines but includes extraordinary agricultural knowledge as well. Pre-Columbian farmers, without benefit of the wheel or draft animals, discovered and domesticated more than half of the modern world’s seven major food crops—corn, potatoes, sweet potatoes, and cassava—as well as tomatoes, peanuts, chile peppers, chocolate, vanilla, pineapples, papayas, passion fruit, and avocados. The annual global market value of corn alone is worth $12 billion—more than the value of all the gold and silver stolen by the rapacious conquistadores. And the Indians’ agricultural systems are as impressive as their crops. When Dr. Alan Kolata, an anthropologist with the University of Chicago, worked with Amerindians in Bolivia to resurrect pre-Columbian farming systems, the crops’ yield increased sevenfold.

Ironically, if the American farmer had to grow only species native to the United States, we would be living off of Jerusalem artichokes, pecans, black walnuts, sunflower seeds, blueberries, cranberries, raspberries, and gooseberries. To paraphrase the contemporary Kenyan economist Calestous Juma, the exploitation of tropical plant resources by the United States has turned a continent of berries into a global agricultural power.

Early on, I realized that I would never be able to record more than a fraction of the ethnobotanical information possessed by the shamans throughout the Amazon. Moreover, it soon became increasingly obvious to me that it was at least as important that the ethnobotanical wisdom be perpetuated within the tribes themselves. To accomplish this, the Indians and I developed a methodology we call the Shaman’s Apprentice Program, a process by which my notes—the invaluable information supplied by the tribes—are translated back into the local language and studied by a young tribe member who is designated a shaman’s apprentice. That individual then teaches the accumulated wisdom to other young members of the tribe, acting in essence as a bridge between the preliterate tradition and a literate future for the tribe. In this way, the indigenous people can control their own destiny, choosing to hold on to a part of their culture that would otherwise slip away.

If, as Pasteur says, “chance favors the prepared mind,” I had been waiting for mine. It came one cold Cambridge afternoon in late 1978; I was in the Harvard museum basement feeding white mice to the department’s pet boa constrictor and watching snow eddies swirl outside the window. Russ Mittermeier, one of the toughest and most knowledgeable Amazonian field biologists in the business, stopped by and did forty chin-ups on the doorjamb, then casually said he was setting off again for the Amazon, this time to search for endangered crocodilians. He needed a field assistant to help capture, measure, and weigh some of the larger specimens. Was I was interested in going with him?

His quarry wasn’t medicinal plants, but the trip was the realization of a dream I’d had since childhood and the start of a career dedicated to the rain forest. I jumped at the chance, and six months later I was in the jungle.
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CHAPTER 2

The Search for the Black Caiman



A number of the bigger crocodilians are perversely unable to see the special nature of the human animal, and absent-mindedly eat him from time to time.

—Archie Carr, 1940
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Traveling up the remote jungle river was like moving back through the millennia: our little canoe became a time machine and the compass was set for the Age of Reptiles. Only a thin shell of wood separated us from the man-eating crocodilians that swarmed in the watery depths below our canoe. And as the sun rose higher in the sky, the mist rising off the water, the hoots, whistles, and howls of creatures in the surrounding forest and the sweet and enticing smell of a strange and luxuriant vegetation reminded us that we had left behind the land where humans ruled and we were now entering another dominion.

It was my first trip to South America, and the goal of this expedition, led by Russ Mittermeier, was to look for the black caiman, a highly endangered crocodilian. Thirty years old and already a legend at Harvard, Mittermeier was born in the South Bronx and raised in Manhattan. After finishing his graduate coursework in biological anthropology at Harvard, he had set off for a brief trip to Brazil to choose a study site for his dissertation research. He returned two years later speaking fluent Spanish, Portuguese, and Surinamese, and carrying a steamer trunk crammed with lizards, frogs, feather headdresses, and poison-tipped blowdarts. Subsequent expeditions to carry out primate research in Brazil, Colombia, French Guiana, Peru, and Suriname gave him an overview possessed by few biologists, before or since. To the employees of the Harvard Museum, Russ Mittermeier, with his office full of blowguns, turtle shells, monkey skulls, sloth skeletons, and curare-tipped arrows, was the archetypal jungle explorer minus the fedora.

I met Mittermeier not long after I joined the museum staff. I was told there was a special treat in store for me—a fellow was returning after a year and a half in the Amazon and I could help him unpack his collection, the “privilege” of a junior staff member; nobody likes to unpack dead animals preserved in formaldehyde. But I was intrigued by the specimens and by Mittermeier’s tales of his exploits. The fact was, he told of his adventures in a way that made them sound very ordinary. This had the effect of making his exploits, and him, seem all the more fascinating. When he asked me to be his field assistant, I immediately applied for an unpaid leave of absence for the month of July 1979 and spent part of each remaining day for the next six months plying Mittermeier with questions about the Amazon.

The little plane banked left over the choppy gray Atlantic, then circled back to begin the approach to the capital city of Cayenne. We were landing in French Guiana, a forgotten corner of the world. Visiting remote regions is a great thrill, but they can be difficult to reach: when we finally disembarked in French Guiana, we had spent fourteen hours traveling and had changed planes four times. We were jolted out of our bleary-eyed stupor by the intense tropical heat and by the sight of a flaming red sun dropping behind the jungle at the edge of the airstrip. In the trees overhead, blue and gold macaws began to settle down for the night. Their clamorous calls and vivid plumage seemed to embody the vitality of tropical nature.

The abundance and variety of life overwhelmed me. As darkness fell, a chorus of screams, whistles, snorts, roars, squawks, squeaks, hoots, and hollers erupted from the forest that encircled us. Mittermeier was able to identify the source of each call—birds, monkeys, bats, frogs, insects. A dusky brown moth the size of a salad plate clumsily swooped past my head as we entered the customs building at the airport. After a cursory wave through customs, we boarded what looked like a converted school bus for the ride into town. The driver found a radio station with a Caribbean beat, cranked up the volume, and hit the gas.

As we drove, Mittermeier explained the history of French Guiana. Although it was the Spanish who first explored the northeast coast of South America, it was the French who built the first permanent settlements, in the early 1600s. Plantations were established and shortly thereafter slaves were imported from West Africa to provide labor for the colonists. The country remained a typical colonial backwater for most of its history. Unlike Guyana and Suriname, French Guiana never gained its independence and has remained a department (essentially a state) of France. Because of its proximity to the equator, French Guiana is an optimal site for tracking spacecraft. In 1968 the European Space Agency built a facility near the town of Kourou from which to launch the Ariane satellites. This space-age techno-industry contrasts sharply with most of the rest of the country. Though French Guiana is about the size of Austria, it supports a population of only seventy-five thousand people, predominantly black descendants of slaves imported during the colonial era. Over 95 percent of the country’s inhabitants live on the coast, which constitutes only about 20 percent of the landmass. The other 80 percent of the country is virgin rain forest, sparsely inhabited by indigenous Indian tribes and blacks.

By the time we arrived at the Hotel Montabo, an elegant inn on a hill overlooking Cayenne, night had fallen. We entered the lobby, threading our way around fashionably dressed French tourists to reach the desk clerk. We had made no reservations—Mittermeier had sworn reservations weren’t necessary, but the clerk now shook his head. The employees of the space agency were on holiday, he announced, and the hotel was completely full. Not only were we out of luck at the Montabo, he said, but the only two other hotels in town were also completely booked.

Just then someone tapped Mittermeier on the shoulder. Behind us stood a short, barrel-chested Guianese wearing a red T-shirt and white cotton pants. His skin was so black it was almost blue and his mouth was filled with gold teeth that glinted each time he flashed his wide, rather cold smile. His eyes were hidden behind reflector shades. “My name is Gerard,” he said in heavily accented English, “and I drive the taxi. Why don’t I take you to the Hotel Imperial?” We were tired, hungry, dirty, and had no place to sleep; I considered Gerard a godsend. Mittermeier, on the other hand, had never heard of the Hotel Imperial and was a little suspicious. But since we had no alternatives, we climbed into the cab.

Gerard drove us into the city and down by the waterfront. He pulled up in front of an old building; faded white letters on the tired facade spelled out HOTEL IMPERIAL. “Monsieurs, nous arrivons!” the driver announced with an air of dignity. We paid Gerard, unloaded our backpacks, and went up to the hotel desk. An old yellow electric fan with mahogany blades swirled lazily overhead, slicing through the hot, sticky air. Outdated calendars featuring photos of scantily clad young women papered the walls behind the desk. Several tall, thin black men sat in the lobby, smoking unfiltered cigarettes.

Finally, a stout black man pulled aside a hanging curtain and stepped behind the desk from a room in the back. Another broad smile. “Welcome, gentlemen!” he exclaimed. “I have two excellent rooms for you!” We thanked him, but explained that we were two students traveling on a budget and could only afford one room for the two of us. The smile was immediately replaced with a stern, inhospitable expression. “Listen, monsieurs,” he said, “we have two excellent rooms for you. We do not want any trouble or funny stuff here.” This went back and forth a few times, with him offering us two luxury suites and we insisting that we could only pay for one room. Finally, Mittermeier pulled some money out of his pocket and put it on the counter, announcing that we were going upstairs for the evening and would leave the next day. The clerk, looking disgusted and a little uncertain, reluctantly gave us the key to a room.

We woke early and headed down to the village green—the Place des Palmistes—to get some breakfast. Sitting there in a small café, we could have been in any seaside village in France. A beautiful French waitress named Monique served us buttery croissants, fresh baguettes, Camembert cheese, and strong coffee with chicory. Signs on the wall advertised Kronenbourg beer and the latest French movies while the jukebox played Edith Piaf. Satellite engineers sat at a table next to us, computing with hand calculators and arguing loudly in Parisian French. On the other side sat several stone-faced, sunburned men dressed in the uniform of the French Foreign Legion. “The coast is basically France,” explained Mittermeier, “but don’t worry, the interior is the Amazon.” We paid our check and headed into the marketplace to buy supplies.

Cayenne was built mostly in the 1700s. The narrow streets, thick gray stone walls, black wrought-iron balconies, and hidden patios with their gurgling fountains are strikingly reminiscent of the French Quarter in my hometown of New Orleans. The market, however, could only have been found in the tropics. Sturdy black women in calico dresses and colorful bandannas peddled everything from wood carvings to machetes to magical charms. Forest Indians sold squawking baby toucans as pets and Portuguese-speaking fishermen from Brazil were vending the morning’s catch. But the most overwhelming aspect of the market was the panoply of extraordinary fruits: bittersweet maracujas, creamy Brazil nuts, the honey-sweet inga pods, and tart guavas.

In the far corner of the market I caught up with Mittermeier, who had somehow managed to find a guide for our upcoming excursion and was now buying hammocks. He told me to be sure to have a look at what they were selling in the next stall.

I turned to see the wildlife souvenir section of the market: ashtrays made of cobalt blue Morpho butterfly wings; artificial flowers fashioned from the feathers of the endangered scarlet ibis; bookmarks of boa constrictor hide; dried piranhas on little wooden stands; and stuffed baby caimans standing on their hind feet, dressed in bright pink pajamas and carrying pink parasols. What was most offensive was not seeing nature’s creatures made into objets d’art—some carved elephant tusks rank among the world’s greatest art treasures—but seeing so much of it done so pathetically. Then I saw the waist-high paper bags filled with dead parrots. The death toll was in the hundreds, and that was one day’s harvest. “What are these for?” I asked incredulously. An enormous black woman who sat nearby replied, “I will stuff them and sell them to French tourists. If you come back early tomorrow, I will do a great big scarlet macaw just for you!”

By the time we finished buying hammocks, machetes, mosquito nets, a cooking pot, and food, including rice, crackers, and salted fish, it was after midday. Cayenne had begun to withdraw behind its shutters for the siesta hours; many of the stores had closed and few people were on the street. The heat and humidity began to take its toll on us and we ducked into a café for a couple of cold beers.

We drained the first round and were ready to order another. But the waitress’s curt manner signaled she wanted to close the place up and head home until the heat of the day had passed. Most of the other patrons had already taken their leave. At the corner of the bar, however, sat a shriveled old Frenchman who showed no intention of leaving. Dressed in black and wearing a filthy gray beret, he was nursing a shot glass of liquor.

We called for the check. The waitress caught us staring at the old gentleman and said in a
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