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FOREWORD






As a child growing up in the African bush at Olduvai Gorge, where animal sounds and storybook sights filled my soul, I gained an appreciation of our intimate relationship with and interconnectedness to nature. That realization inspired me to dedicate my life to ensuring that wild animals and places will be around for generations to come.


Since the 1980s, when I worked to stop the elephant slaughter in Kenya and establish a ban on trade in elephant ivory, it has become apparent that illegal wildlife trafficking is threatening the very existence of already endangered plants and animals around the globe. Such trafficking is so massive it ranks a close third in illicit international commerce, behind only drugs and weapons. Ultimately, it cannot be stemmed without both greater investment in enforcement and increased awareness.


Animal Investigators provides an excellent account of how a little-known group of dedicated scientists is providing a new and vital weapon in the arsenal of wildlife law enforcement officers. It is my hope that the telling of their fascinating stories will help generate the public support necessary to expand both their efforts and the work of their colleagues and allies around the world.


RICHARD LEAKEY, renowned paleontologist,
 conservationist, and founder of WildlifeDirect

















INTRODUCTION






Until the early 1980s, wildlife poachers and smugglers had an easy time getting away with murder. U.S. Fish and Wildlife Service (FWS) special agent Terry Grosz aimed to change that. Since 1976 he’d been the FWS Law Enforcement’s endangered species desk officer in charge of facilitating the agency’s endangered species investigations nationwide. His agents were tasked with protecting animals such as elephants and rhinoceroses, whose populations were endangered from hunters and middlemen seeking to supply ivory, horn, and other products to consumers worldwide, and he’d quickly grown fed up with seeing suspects avoid prosecution for lack of proof. It wasn’t that the agents didn’t have the evidence. They just couldn’t find anyone who would testify. Scientists who were willing to examine the evidence, such as an ornithologist at a museum or biologist at a research institute or university, typically refused to present and defend their results in court, which was a necessary step for conviction. That made their evaluations worthless.


Even if they had been willing to testify, other complicating matters would have come into play. Unlike regular crime labs, the museums and universities that did the analysis typically had inadequate security and procedures. That meant they could not maintain a secure chain of custody, so that during subsequent legal proceedings the defendant could have argued that the evidence was corrupted. Other times researchers had competing commitments that took precedence, so much so that their results would have arrived too late for trial, or else they could not prove the species of origin, making the results inconclusive and therefore of no use.


Human forensic labs were accustomed to testifying in criminal proceedings. Yet no crime lab could justify working an animal case over a human one. After being laughed out of the Federal Bureau of Investigation’s (FBI) lab once too often because of its higher-priority human cases, Grosz appealed to anyone who would listen—and even others who wouldn’t—for a wildlife crime lab. He lobbied his superiors within FWS and pleaded with others who had influence over the agency, such as Amos Eno, then executive director of the National Fish and Wildlife Foundation (a nonprofit organization established by Congress in 1984 to sustain the nation’s fish, wildlife, plants, and habitats through leadership conservation investments) and members of Congress who controlled its budget: FWS needed its own forensic lab dedicated to wildlife.


Forensics applies science to crimes. It is based on the theory that, for virtually every infraction of the law, the suspect, victim, and crime scene interact in such a way as to exchange trace evidence, which can then be analyzed to link the perpetrator to his or her misdeed. By establishing a wildlife crime lab, Grosz hoped to put a damper on the rampant illegal killing of wild animals.


 


Killing wild animals is big business. While much wildlife trade is legal, a huge black market exists, especially in rare and endangered species. Legal trade in animals, which ranges from reptilian leather goods to pets like tropical fish and turtles to seafood and meat, amounts to about $15 billion to $55 billion a year. Of this, the United States processes about $2.8 billion in shipments a year. However, that figure reflects only wildlife consignments that are reported by the importer to authorities. An unknown volume of wildlife cargo is never declared, meaning that a booming illegal trade takes place outside official channels.


Illegal wildlife trafficking is worth perhaps $20 billion annually, and some say more. It is the third most lucrative criminal trade in the world, ranking behind drugs and human trafficking and in front of arms smuggling. Ounce for ounce, illicit products such as rhino horn and deer musk can be worth more than gold, diamonds, or cocaine and other drugs. In the 1990s, crystallized bear bile sold in South Korea for over $1,000 a gram, about twenty times the price of heroin.


The number and diversity of illegal wildlife products is huge, including everything from exotic pets, such as live primates, birds, and reptiles, to traditional Chinese medicines, art, and high-fashion accessories made from animal parts. The United States is both one of the world’s largest markets for illegal wildlife and wildlife products, with many believing it ranks second only to China, as well as one of the largest suppliers. Yet the scope of the problem is really global, with both illicit and legal products and animal parts passing from east to west, developing to developed countries, and vice versa. For example, endangered Tibetan antelopes, known as chiru, are killed for their wool, which is then woven into soft, thin shahtoosh shawls destined for New York and Europe’s fashion elite. A single shawl, worth up to $15,000, uses the wool from five slaughtered animals. In Caspian Sea countries like Russia, sturgeon eggs are cut from these protected prehistoric fish as a culinary delicacy. The caviar, some of which is legal and some illegal, is then sold in Europe and New York for over $2,000 for a small 250-gram tin. South America’s rare reptiles are processed into boots, purses, and belts, while endangered primates from Africa both feed the growing domestic market for bushmeat and supply the foreign market for exotic pets. And literally tons of legal and illegal wildlife products are used for traditional medicine in China and the rest of Asia.


Thousands of species and millions of animals are affected by wildlife trade. Over 25,000 primates, 2 to 3 million birds, 10 million reptile skins, and over 500 million tropical fish are legally traded each year.1 Law enforcement and other experts suggest illegal wildlife trade may equal the legal trade, although comprehensive statistics detailing the magnitude of wildlife crime are unavailable. Agencies such as Interpol, the World Customs Organization, the European Union, and the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) maintain databases, but they are incomplete because reporting is inconsistent and much illicit trade goes undetected.


When the International Fund for Animal Welfare (IFAW) in 2008 tracked more than 7,000 online auctions and advertisements in eight countries that offered protected wildlife and wildlife products for sale, it estimated 91 percent of the trade was probably illegal.2 The products included rugs, from leopard, tiger, and polar bear skins, tiger teeth and claws; live exotic birds such as double yellow-headed and yellow-naped Amazon parrots, scarlet macaws and hyacinth macaws; live tortoises and big snakes; sea turtle products, crocodile-leather items such as purses and briefcases; a $23,000 bowl made from rhinoceros horn; and more than 5,000 elephant ivory products ranging from calling card cases to figurines. The scope and variety of the illegal trade is immense, and nearly all protected species, especially exotic ones, are affected.




The reason for the illegal trade’s prevalence is simple: a trifecta of low risk, weak penalties, and high profits. By and large, poachers and traders have little fear of getting caught. The vast size of most wilderness areas and the limited number of enforcement officers virtually guarantee them free access. Even when violators are arrested and convicted, they suffer few consequences, from confiscation of the property or denial of gun ownership or hunting rights to small fines or, on occasion, imprisonment. By comparison, profits can be astronomical. Earnings from illegal wildlife trafficking often amount to well over a 1,000 percent return on investment.


Illicit profits swell exponentially the farther the animal travels both from its origin and original form. For a single rhinoceros horn, a destitute hunter in Africa could earn several hundred dollars, the equivalent of a year’s salary,3 but “processing” the product boosts its value. The same rhinoceros horn, ground up and included in remedies for male impotence or other ailments, could fetch half a million dollars in the Asian market.4


The high payoffs and low risks from wildlife trafficking attract a wide variety of criminals, from petty lawbreakers to sophisticated international terrorists. Increasingly, law enforcement officers see wildlife trafficking cases that exhibit a high degree of detailed planning (for recruiting, equipping, and paying poachers), sophisticated smuggling techniques (such as forging documents and ingenious cargo concealment), and cross-border movement, which suggest that organized crime groups are becoming more involved in the business. As evidence of this connection, William Clark, chairman of the Interpol Working Group on Wildlife Crime since 1994, points to a “conspicuous increase” in the frequency of seizures of large consignments for a wide variety of contraband—including coral, snake skins, conch shells, shahtoosh, and ivory—that are often characterized as “the largest of this type in history.”5 The seizure of 6.5 tons of elephant ivory in Singapore in 2002 and 3.9 tons seized in Hong Kong in 2006 are two such examples.


These massive illegal shipments are undertakings that require substantial up-front investments to finance the poaching of the animals and the processing and marketing of the illegal goods, and significant organizational capacity to conceal and move the products thousands of miles across multiple borders. The recent ivory seizures exhibit all these characteristics, as DNA analysis indicates that the ivory confiscated in Singapore came from Zambian elephants, even though it had been shipped from Malawi, and the ivory seized in Hong Kong originated from animals in Gabon, even though it had been sent from Cameroon. These features and the complexity of the transactions suggest that organized crime, and not small-time crooks, was behind these gigantic shipments.


Anecdotal evidence also links wildlife trafficking and terrorism, with proceeds from illegal animal trade financing rebel groups. A March 2008 Newsweek article described how Sudan’s Janjaweed militia, which has been implicated in the Darfur genocide, sold or bartered tusks from hundreds of elephants it poached around Chad’s Zakouma National Park to support its activities, and also how a Somali warlord acted similarly by equipping and funding gangs to poach elephants along Kenya’s Tana River.6 In the Democratic Republic of Congo (DRC), illegal trade in ivory and bushmeat provides economic support for rogue military gangs, with the Tshuapa-Lomami-Lualaba Project documenting roughly 14 tons of illegal ivory smuggled from the Okapi Wildlife Reserve area (a UNESCO World Heritage Site) of which two major shipments were chartered by Congolese rebels.7 And the links between terrorism and illegal wildlife trafficking are not limited to Africa. A May 2007 article in The Guardian newspaper (United Kingdom) detailed how al-Qaeda-affiliated Islamic militants are sponsoring poaching in and around Kaziranga National Park, a UNESCO World Heritage Site in northeastern India that is home to over 500 birds and 52 large mammals, including Chinese pangolin, elephants, and rhinoceroses.8


These and other reports have prompted significant congressional concern, so much so that on March 5, 2008, the U.S. House of Representatives’ Committee on Natural Resources held a hearing on illegal wildlife trafficking, titled “Poaching American Security: Impacts of Illegal Wildlife Trade.” At this hearing, House Natural Resources chairman Nick Rahall (D-W. Va.) said the illegal trade was “the wildlife version of blood diamonds.”9


Spurring the illegal wildlife trade is the fact that endangered animals are often worth more dead than alive. Virtually every part of a tiger, for example, has value. Its bones, which can sell for $400 per kilogram ($175 per pound), are used in traditional Chinese medicine to treat ulcers, typhoid, malaria, dysentery, burns, and even rheumatism. Other parts, like its whiskers, can be worn as talismans or protective charms. Consumers believe its penis gives strength, with one Japanese brand of tiger penis pills selling for $27,000 per bottle in the late 1990s. Its kneecaps are said to cure arthritis, its tail is used to treat skin diseases, and its skin is sold as a trophy or carpet, or worn as clothing to act as a symbol of wealth.10 Processed and sold separately, parts from a single tiger can be worth as much as $60,000.11


Other protected species also fetch high prices. In 2008, the Congressional Research Service reported retail values of up to $900 per kilogram ($408 per pound) for elephant ivory, up to $50,000 per kilogram ($22,680 per pound) for rhino horn, up to $80,000 for a mature breeding pair of black palm cockatoos, and $8,500 for a pair of birdwing butterflies.12


Dwindling populations don’t always stop demand. To the contrary, the increasing rarity of a species can simply raise prices and profits…and intensify its desirability. While traditional craftspeople, for example, treasured elephant ivory and tortoiseshell for their exceptional malleability and luminescence, the availability of plastic and other substitutes did not end demand for these products. Far from it. According to Tom Milliken, Africa program director for TRAFFIC International, during 2006 authorities intercepted over 1,100 illegal ivory shipments, an average of 92 shipments every month.13 State Department assistant secretary Claudia McMurray confirmed the persistent desirability for ivory when she testified that, despite rising ivory prices (from $200 per kilogram [$91 per pound] in 2005 to up to $900 per kilogram [$408 per pound] in 2008), during a two-week period in January 2008 Namibian authorities seized 200 kilograms (441 pounds) of raw ivory (representing seven dead elephants), Kenyan officials confiscated 80 kilograms (176 pounds) of raw and worked ivory smuggled at the airport, and Zimbabwe police arrested eleven poachers suspected of killing 15 elephants in Hwange National Park.14 These incidents show demand for ivory remains strong, and demonstrate that the animal’s scarcity may have merely heightened its cachet.


The result is overexploitation at a time when factors such as habitat loss and global warming threaten those same species. While estimates vary, experts believe extinctions are happening between 50 and 1,000 times faster than what is considered the natural rate. According to the Red List of Threatened Species, compiled by the International Union for Conservation of Nature (IUCN), over 16,000 plant and animal species, including one in four mammals, one in eight birds, and one in three amphibians, face a high risk of extinction soon, largely from human activities. It is the greatest mass extinction, and the first human-induced one, since the age of the dinosaurs.


Illegal wildlife trade hastens these trends.


The illicit trade in ivory demonstrates the stark effect it can have on a species. From 1979 to 1989, illegal poaching to augment the legally allowed trade of ivory decimated African elephant populations, reducing their numbers from 1.2 million to 600,000—a 50 percent drop in just ten years. Tigers, rhinoceros, Tibetan antelope, and Asian black bears, among others, have seen similar dramatic declines, largely from illegal trade in their parts. As State Department assistant secretary McMurray warned at the March 2008 congressional hearing, “Illegal wildlife trade has brought us to a ‘tipping point’” that is driving many species to the brink of extinction.15


When only small numbers of endangered species remain, killing even a single animal drastically reduces the species’ chances for survival. In Cambodia, for instance, the deputy head of the Forestry Protection department, Sun Hean, lamented that the 200 tigers poached over a five-year period in the early 2000s cut the country’s entire tiger population in half.16 With only a couple hundred animals remaining, the possibility of breeding and increasing the population is poor, and it may not be long before Cambodia has no tigers at all.


 


The overexploitation of wildlife for commerce has a long history that, ultimately, prompted legal restrictions on the trade. At the turn of the nineteenth century, nations watched their fish and wildlife populations drop sharply in order to supply demand from both inside and outside their countries. From 1870 to 1920, tens of millions of birds died around the world to adorn high-fashion hats and clothing, with over one million skins of either herons or egrets, the species most severely damaged, sold between 1897 and 1911, according to a single London auction record.17 Similarly, in India, hunters killed at least 80,000 tigers between 1875 and 1925 to earn the bounty offered by British colonizers, who viewed the animals as pests.18


Internationally, the legal reaction began with two unsuccessful attempts by colonial powers to preserve big-game hunting grounds: the 1900 London Convention Designed to Ensure the Conservation of Various Species of Wild Animals in Africa Which Are Useful to Man or Inoffensive; and the 1933 London Convention Relative to the Preservation of Fauna and Flora in Their Natural State. Both treaties harmonized local wildlife management rules and addressed the problem of unsustainable wildlife exploitation through a basic system of hunting restrictions and controls for threatened species. However, neither came to fruition. The first (the 1900 Convention) was not ratified by all the signatories, so it never entered into force, and the second failed due to the lack of institutions for decision-making and day-to-day operations as well as impending decolonization. The problem of gaining full support from all parties and adequate enforcement has proven to be a persistent one. Two regional treaties, the 1940 Washington Convention on Nature Protection and Wild Life Preservation in the Western Hemisphere and the 1968 Algiers African Convention on the Conservation of Nature and Natural Resources, followed, but the responsible organizations (the Organization of American States and the Organization of African Unity, respectively) never effectively implemented them.19


In the United States, similar concern about animal overexploitation led to passage of the nation’s first wildlife protection law, the Lacey Act of 1900, which prohibited interstate commerce in illegally taken wildlife and banned the importation of harmful species. It was soon followed by the 1918 Migratory Bird Treaty Act, which regulated migratory bird hunting and made it illegal to take, possess, buy, sell, purchase, or barter in migratory birds, feathers, parts, nests, or eggs of these birds. In 1930, the Tariff Act required a certificate of legal acquisition for imports of bird and mammals and their parts, and in 1935, the Lacey Act was extended to include wildlife imported from abroad.


Yet the massive slaughter of animals for international trade continued unabated. From the early 1950s to 1960s, hunters and traders decimated previously abundant reptile populations in South America for their hides, exporting them to Europe and the United States for shoes, handbags, and luggage. In 1950, hunters took 12 million black caiman (Melanosuchus niger) skins from the Amazon Basin alone. While the reptile trade generally targeted South American species, it also included crocodiles from Africa, Asia, and Australia, and led to the near extinction of the American alligator (Alligator mississippiensis). In fact, during the 1950s and early 1960s the trade in reptile products depleted about 85 percent of the world’s crocodilians.20 In response, many U.S. states banned the killing of American alligators and trade in their hides, and Brazil and other South American countries prohibited caiman exports.


While these efforts were helpful, governments and environmental groups realized that controlling exports could not work without equal attention to the demand side of the equation. The first formal cry for a comprehensive wildlife trade system came in 1963 at the General Assembly of the IUCN, the world’s first global environmental organization that now comprises over 1,000 governments and nongovernmental organizations and 10,000 volunteer scientists in more than 160 countries. At that meeting, members called for an “international convention on regulation of export, transit and import of rare or threatened wildlife species or their skins and trophies.”


Meanwhile, the United States continued to refine its wildlife legislation and, in 1969, passed the Endangered Species Conservation Act, which ordered the development of a list of wildlife threatened with worldwide extinction and bans to their commercial import. Yet the American fur and leather industries and those involved in the pet trade feared this act would put them at a competitive disadvantage globally. Congress addressed these fears by directing the U.S. government to work toward enacting similar laws in other countries, and said it should convene a high-level international meeting with the aim of negotiating a binding international treaty for the conservation of endangered species.


The IUCN had prepared and circulated several treaty drafts to governments and nongovernmental organizations since its 1963 General Assembly, with each controlling wildlife trade through global lists of threatened species drawn up and updated by a committee of international experts. However, several countries, namely big wildlife exporters in the developing world, led by Kenya, and the United States opposed this approach, arguing instead that each country should develop its own lists.


The two approaches were consolidated in a 1972 treaty draft, which then served as the working document for an international Conference of Plenipotentiaries held at the Pentagon in Washington, D.C., from February 12 to March 3, 1973. The resulting legally binding treaty, signed by eighty countries, was the Convention on International Trade in Endangered Species of Wild Fauna and Flora, which entered into force in 1975 after its tenth ratification.


Often called a “Magna Carta for wildlife,” CITES regulates international trade in listed species in order to prevent or address their overexploitation and illegal trade. It prohibits commercial trade in the most imperiled plants and animals and controls trade of those still at risk but less so. Legal CITES trade is based on two preconditions: a legal acquisition finding, and a finding that the trade will not be detrimental to the survival of the species in the wild.


Currently, CITES protects about 5,000 animal species (with bans for around 600) and 28,000 plant species. Trade restrictions are based on scientific assessments of the threat to a species’ sustainability from international commerce. These assessments are then used as the basis for deciding to list a species in its three Appendices to the Convention, each of which provides different levels of trade protection based on the species’ conservation status.


CITES recognizes that trade prohibitions and regulations can succeed only if the export restrictions of supplying nations are supported by the import restrictions of buying ones. This twofold approach, with enforceable controls at both the exit point (country of origin) and final destination, applies to over 170 signatory nations to make CITES arguably the most successful multilateral environmental agreement.


In general, enforcement is carried out by the signatories’ own national laws and agencies. In the United States, Congress passed the Endangered Species Act (ESA) in 1973, in large part to enforce CITES. The ESA expanded the scope of previous wildlife protection laws (and replaced the Endangered Species Conservation Act of 1969) to regulate not only the import but also the export, taking, possession, and commercial trade of both endangered and threatened foreign and domestic species.


The bulk of responsibility for implementation of the Endangered Species Act went to the Fish and Wildlife Service in the U.S. Department of Interior. For the thirty years prior to the 1973 enactment of the ESA, however, FWS had primarily managed game and enforced hunting regulations. To enforce this broader and more complex mandate, FWS extended the role of its officers from the equivalent of uniformed patrol officers, or “duck cops” as they were known, looking for violations, to plainclothes detectives redefined as “special agents,” who would investigate wildlife crimes after the fact.


Special agents’ focus on wildlife trafficking expanded the types of relevant evidence collected to increasingly include animal parts and processed products. But agents had a big problem. To prove commission of a crime, they had to establish that the sales were illegal, and to do that, they had to show the evidence came from a protected species, which was easier said than done.


 


After several years of political wrangling, in 1979 Grosz’s persistence paid off when FWS agreed to hire a lab director who would set up a forensics program for wildlife law enforcement. After over half a dozen candidates were interviewed, the last one, Ken Goddard, a crime lab director, biochemist, and chief criminologist from Southern California’s Huntington Beach Police Department, met with FWS Law Enforcement chief Clark Bavin and Special Agent Grosz. At the interview, Bavin and Grosz grilled Goddard to test his way of thinking. For the final question, as he had with all the others, Grosz complained about political opposition to the lab and asked whether Goddard would fudge the scientific evaluation in order to ensure that the lab “won” several times in a row and thus quell agents’ hostility by proving the lab’s utility. Furious, Goddard threatened to report anyone who asked him to falsify results and walked out of the interview.


Goddard assumed he wouldn’t get the job. But he was wrong. The lab’s credibility depended on its being above reproach and never taking evidence further than it went. Six months later, FWS offered Goddard the job.


For the next ten years, Goddard worked out of his briefcase, following the agents, analyzing evidence, and advocating for the creation of the lab. In 1985, Congress allocated $1 million to establish an actual lab. Finally, in 1989, with an additional $3.5 million for construction and purchasing of equipment, the U.S. Fish and Wildlife Service Forensics Laboratory, dubbed the “Scotland Yard of wildlife crime,” officially opened its doors in Ashland, Oregon.


Since then, it’s grown from just ten forensic scientists to a staff of more than thirty-five. The lab’s caseload has also grown, from about 80 cases in its first year to an average of 600 cases annually now, with each case typically involving numerous, often hundreds, of separate pieces of evidence that need to be analyzed. During the first eighteen years of operation, the lab worked on over 9,500 cases and analyzed roughly 68,000 pieces of evidence.21


As with any crime lab, the wildlife forensics lab and its scientists have two jobs: first, to identify evidence; and second, to link the suspect and crime scene. Like standard police labs, it uses physical evidence such as fingerprints, tire tracks, bullets, gunshot residue, poisons, and DNA to reveal what might have happened to its animal victims and to identify possible suspects. But this lab has an extra job: figuring out what the victim is.


The lab handles over 30,000 species of victims, which makes a regular police lab, with a mere one species to worry about, look like a vacation spot. The lab’s staff aren’t just working feverishly to solve crimes, they are forging a new field of science as they go. Not only does the lab handle a vast array of species, it also has to work from a vast array of products and specimens—victims often arrive as unidentifiable parts, a carved statuette or a belt or a small vial of pills—that give no clue to the victims’ identity. As lab director Goddard explains, “All the things that might tell you ‘this is an elephant’ aren’t there.”22 The scientific challenge is often to reverse the manufacturing process, to trace a product back to the species from which it came.


Identification of species is vital for enforcing the law. Because legal protections for animals are based on the species, agents must substantiate their accusations against a suspect by proving beyond a reasonable doubt that the animal involved is in fact a species that is listed. For live animals, that’s not difficult because acceptable species-defining characteristics are already well established by scientists. But for wildlife parts and processed products found in commercial trade, that’s not the case. Without a definition of species contained in parts and derivative products that is accepted by the scientific community and in court, agents can’t prove crimes exist, suspects go free, and their illegal contraband is freely traded on the market.


The lab’s job is to create scientifically defensible and legally acceptable definitions of species for wildlife parts and products. As Goddard notes, “If you can’t legally define what a species is, you can’t protect it.”23 Hence, the lab must figure out what techniques to apply to the evidence, identify a unique characteristic contained in the animal part in question, and then develop a methodology that finds that trait consistently. All of this takes time, often years, and requires a highly specific knowledge of the species.


A single piece of evidence might be handled by several of the lab’s seven teams. The morphology unit examines items like fur, hides, feathers, claws, and teeth both visually and microscopically and then uses their form and structure to determine what species they came from. Criminalistics analyzes trace evidence found at crime scenes, such as fingerprints, bullets, and tool marks, to find out what happened to the victim. Using equipment like electron microscopes, mass spectrometers, and liquid chromatographs, the chemistry team assesses the elemental components of animal blood and tissue from a range of products, like organs and powdered medicines, while genetics analyzes DNA to identify both species and individuals. When the victim is relatively intact, pathology performs a necropsy (animal autopsy) on the carcass to ascertain the cause and process of death. In addition, the lab’s digital evidence unit analyzes computer, audio, and video evidence and helps develop court displays. Finally, the evidence control unit of the administrative branch supports the lab staff by controlling evidence handling (i.e., ensuring a secure and unbroken chain of custody) and other tasks.


Today, with Goddard at the helm, the wildlife forensics laboratory works as part of FWS to achieve the agency’s overall objective of conserving, protecting, and enhancing the nation’s fish and wildlife and their habitats, for the continuing benefit of the American people. Specifically, it helps identify the species or subspecies of pieces, parts, and products of an animal; determine the cause of death of an animal; assist wildlife officers in determining if a violation of the law occurred; and identify and compare physical evidence to try to link suspect, victim, and crime scene. The lab’s work is vital to FWS’s mission of enforcing federal wildlife laws and protecting endangered species.


Before the wildlife crime lab, when the legally protected animal left the poacher’s hands, the prospects for prosecution grew slimmer and slimmer as the victim was plucked, boiled, sliced, and diced until transformed into its end product. Now when it’s time to go to court, the lab adds credibility to the evidence so that agents get convictions. As Grosz puts it, “It’s a hell of a hammer.”24 The lab’s DNA analysis of sturgeon eggs led to the January 2001 conviction and imprisonment of a New York City–based food importer for selling phony Russian caviar.25 Similarly, the lab’s identification of hair from Tibetan antelopes led to the 2000 guilty plea of Hong Kong–and U.S.-based shahtoosh dealers in a judicial proceeding where dozens of shawl owners, including supermodel Christie Brinkley, were subpoenaed to testify about the illegal sales. Each year, agents’ cases result in the prosecution of around 10,000 civil and criminal violations, and the lab’s analysis helps to prove these crimes and, consequently, reduce illegal wildlife trade.


The lab works with roughly 200 federal wildlife law enforcement agents, all fifty state fish and game agencies, and the more than 170 foreign countries that signed CITES. Its modern, newly expanded 40,000-square-foot building, situated on the campus of Southern Oregon University (formerly known as Southern Oregon State College) in Ashland boasts a state-of-the-art lab unlike any other. The liquid nitrogen freezer sits unobtrusively up against the far wall, but crack it open and, after the clouds clear, you’ll see stacks of animal blood and tissue samples that are used to differentiate wildlife species down to the cellular level. Enter the walk-in freezer off the evidence room, which features feathers, hides, bones, and preserved animals, and you’ll find animal parts and full carcasses awaiting examination. In the lab’s new “bug” room, peer into a coffin-sized Plexiglas box holding thousands of black carpet (dermestid) beetles as they busily swarm over bones, cleaning them without altering evidence of trauma such as tool marks.


In the conference room, a wall of open bookcases, what Goddard calls the “shop of horrors,” offers a seemingly endless collection of the fruits of wildlife poaching: polar bear rugs, tarantula paperweights, sea turtle–shell lamps, a crocodile-face ashtray, and cobra-skin cowboy boots with shriveled heads rising from each tip like hood ornaments. And in the “men’s corner,” the shelves of dried seal penises, bear paws, and various potions and pills allegedly made from rhino horn, tiger bone, or musk—all whipped up to counteract male impotence—make one wonder if Viagra might inadvertently be the savior of wildlife.


 


This book brings the reader inside the lab’s day-to-day operation to show how its groundbreaking identification work protects species. We’ll watch as the scientists pursue three cases. First, the case of Alaskan walrus slaughtered for their ivory, which is made more complex by the role of the Native Eskimo people whose culture and livelihood are centered on the hunt. Next, an investigation of the trade in black bear gallbladders used in traditional Chinese medicine; a brutal case involving animal cruelty in the service of greed. Finally, we’ll explore the world of illegal smuggling of Brazilian Amazon feather art that exploits the Indians who make it and threatens jaguars, scarlet macaws, harpy eagles, and other protected tropical animals.


We’ll see how the scientists at the world’s first and only full-service crime laboratory dedicated to wildlife develop new protocols as they go. With each case and each analysis, they not only expand the infant field of wildlife forensics but also lessen the chance that poachers and smugglers will get away with murder.

















CHAPTER ONE


Native Alaskan Subsistence Hunting






The big lump didn’t move. From a distance, it looked like a brown boulder, but Tim Asigrook* knew this flat stretch of beach contained nothing larger than the pebbles in his rock collection. He revved the engine of his four-wheeler and sped closer, stopping upwind where the smell wasn’t quite as nauseating. As he climbed off the vehicle and made his way to the huge mass, his eyes confirmed what his heart already knew: it was a dead, headless walrus.


For most of the six hundred people in his Siberian Yup’ik village of Gambell, Alaska, a wasted walrus like this one was an affront. For over two thousand years, Asigrook’s people had survived on wind-shattered St. Lawrence Island—located in the Bering Sea two hundred miles from Nome, the closest city on the Alaska mainland, and thirty-eight miles from the Chukchi Peninsula in Russia—by hunting marine mammals such as walrus, whale, and seal for their basic necessities: food, clothing, and shelter.


Fifty-year-old Asigrook, like most Native Alaskan hunters, typically brought back as much of an animal as he could transport. Even as modern conveniences reached the remote island and the villagers’ needs changed, they still used as much of the animal as possible—meat, hide, and ivory. Not to do so would be wasteful and would defy thousands of years of tradition.


Hunting was more than an economic necessity for Alaskan Natives like Asigrook; it was a spiritual tradition that fed their souls as well as their bodies. The way they hunted defined them. Their relationship with, and treatment of, the animals shaped their identities, from their language, art, clothing, legends, and celebrations, to their beliefs about community, economy, and spirituality.


Native hunters perceived their animal quarries as equals and their success depended on showing respect for the soul of their prey. They believed the mammals gifted themselves willingly to the hunters of their choosing and that this self-sacrifice represented an act of sharing and rebirth.1 This reverence for nature and belief in transformation was not unique. Many traditional cultures, such as Native Americans in the southwest United States and indigenous Indians in Brazil, shared similar views. To the Alaskan Natives, when a hunter killed a walrus, he did not conquer it. Rather, he created a bond between his people and the environment. If he failed to respect this relationship, he’d offend the animals, who would then disappear and, in turn, threaten the future survival of the hunter and his family. The hunt was a mutual tribute between man and mammal.


Asigrook shook his head at the carnage. The bloated carcass lay just at the water’s edge where it had been cast by wind and waves. The large animal was basically intact, except for where its distinctive head and tusks used to be. There, instead of a bulbous face and whiskers, shiny white bone poked from the mass of rotting muscle.
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Headless walrus washed up on beach. (Courtesy of Laurel A. Neme)


The dangerous weather may have forced hunters to leave quickly and take only the easiest and most valuable part of the animal. Or it could have been that this walrus had been lost during the initial kill and found later when virtually everything but the tusks was rotten, making the head the only part of the animal worth salvaging.


Yet Asigrook feared the worst: that it had been deliberately killed solely for the ivory.


Killing, selling, and importing marine mammals and their parts and products is forbidden under the 1972 Marine Mammal Protection Act (MMPA). This law came about in response to concerns among scientists that human activities were depleting marine mammal species as well as the public’s outcry about the hunting of seal pups in the North Atlantic and the high incidental catches of dolphins by tuna fisheries. Unintentional catches from commercial fishing substantially reduced dolphin populations, and over 100,000 died each year during the 1970s and early 1980s when trapped in tuna nets. Populations of northern fur seals, harbor seals, and Steller sea lions also suffered from their accidental catch in fishing operations, while other marine mammals such as the southern sea otter were hunted almost to extinction for their fur. The Marine Mammal Protection Act was the first law to mandate an ecosystem approach to marine resource management. As such, it protected an entire category of wildlife regardless of its population status. While walrus are not threatened or endangered, they are legally protected under this law. They are also listed under CITES Appendix III (at the request of Canada), which regulates international trade of walrus products by requiring appropriate permits or certificates.


Responsibility for enforcing the Marine Mammal Protection Act is divided between FWS, which oversees sea otters, manatees, dugong (which are similar in behavior and appearance to manatees), walrus, and polar bears, and the National Marine Fisheries Service (NMFS) in the Department of Commerce, which oversees cetaceans (whales, porpoises, and dolphins) and all pinnipeds (seals and sea lions) except for walrus.


Under the act, limited numbers of marine mammals can be collected for scientific and public display purposes, and some caught unintentionally by commercial fishing operations are allowed. An exemption gives Alaskan Natives the right to hunt walrus provided they do so for subsistence and not in a way that is “wasteful.” While “wasteful” is a relative term and still a subject of contention, both Native Alaskans and federal law enforcement largely agree that killing a walrus just for its tusks, or headhunting, is wasteful and therefore illegal.


Walrus tusks are modified canine teeth that range in size and weight. While they can grow to over three feet long in males (two feet in females), the length of most tusks averages about 16 inches. The shape of male and female tusks differs slightly. Bull tusks tend to be straighter, thicker (1¼; to 2½; inches wide at the base), and heavier (between two to three pounds each) than those of females. While of similar length, female tusks are more slender (1½ inches at the base) and consequently weigh less (about one to two pounds). A cross section would also reveal a more rounded shape for female tusks and a more oval one for males.


The classic ivory appearance comes from the tusk’s outer primary dentin layer. Underneath is a secondary dentin layer that possesses a “marbled” or oatmeal-like appearance unique to walrus and valued by Native Alaskans for their intricate carvings.


Asigrook couldn’t accept hunters killing walrus only for their ivory, but he understood it. Traditionally, his people had eaten the walrus meat and fed some to their sled dogs; used the hides for skin-covered boats, shelter, and clothes; refined the blubber into cooking and fuel oil (prior to the 1940s); constructed houses with the bones; and carved the ivory tusks into tools such as harpoon points for hunting, or works of art they could sell. But times had changed. Their island was less isolated than it used to be. They got electricity and telephone service in the 1970s, and over the years gained greater access to running water and a variety of foods and other consumer goods. Now they used plastic buckets rather than painstakingly crafting containers from walrus stomachs. They bought waterproof raincoats instead of spending weeks making them from walrus intestines. They built their houses with wood, cement, and tin instead of using walrus and whale bones and skin. They used aluminum motorboats in addition to their traditional walrus-skin boats for hunting and fishing. And they traveled in winter using snowmobiles instead of dog-powered sleds.
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Raw walrus tusks. (Courtesy of U.S. Fish and Wildlife Service Forensics Laboratory)
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Examples of traditional walrus-skin boats, Gambell, Alaska. (Courtesy of Laurel A. Neme)


Each substitution had a dual impact: it removed the need to use every part of the animals they hunted while at the same time steadily increasing their need for cash. In Gambell, for example, the transition to snowmobiles (called snow machines) over the past fifty years resulted in a decline in the number of sled dogs from five hundred in the 1950s to fifty to a hundred in 2008 (many of which are smaller breeds kept as pets).2 These dogs had eaten large quantities of walrus meat, about 125 walrus per year, and their loss meant increased gas purchases to “feed” their replacements.


Because ivory had long been used to barter for what was not available locally, it was natural for Native Alaskans to turn to it as a source of money, especially when few other income options existed. Though Ivory was always highly prized, its commercial value skyrocketed in the 1800s, when whalers killed thousands of walrus for their tusks. It became even more sought after in the early 1990s, when tourists, art collectors, and other consumers turned to it as an alternative for elephant ivory, whose commercial trade had been banned.3 Demand from non-Native traders, who sold it to tourists and collectors, provided a ready market. While prices for raw walrus ivory vary according to quality, a pair of tusks can net $300 or more. In 2008, for example, several Internet businesses offered raw walrus ivory for $15 to $18 per ounce. Carved ivory commands a higher price, double the cost or more of the raw ivory depending on the quality of the workmanship, while complete skulls with tusk and lower jaw (measuring about 12 to 14 inches from front to back and weighing up to 20 pounds) can sell for between $1,500 and $2,500 each.4 All anyone had to do to capture those profits was hunt the walrus and find a willing buyer.


Staring at the bloated body, Asigrook asked himself a difficult question: could his son or his peers be responsible?


The youth in his community were under enormous pressure. They didn’t have the benefit he’d had of first living the old ways and then the modern ones. Asigrook had grown up with seal oil for light and heat, wearing hand-sewn seal and walrus-skin clothes, and eating Native foods (like walrus meat) caught by his family. His generation straddled the two worlds, traditional and modern, and they knew enough to take the best of each while rejecting the parts that didn’t fit who they were. His son’s generation, however, had grown up in the modern world, and had not fully integrated the traditional ways into their psyche. They also wanted to escape their remote existence. Sometimes they did so with drugs and alcohol, like their peers in the lower forty-eight. Other times they did it by rejecting their cultural traditions and embracing everything modern. They were the first to depend on goods brought in from outside the island. As a result, they, like many non-Natives, relied less on the natural world for sustenance and often felt less respectful toward it.


[image: image]


Carved walrus ivory. (Courtesy of Laurel A. Neme)


An ambiguous legal environment that allowed nonwasteful hunting but failed to clearly define “wasteful” facilitated the transition from lack of respect to illegal killing. The legal vagueness combined with high ivory prices and the desire for cash created an irresistible lure for many, often in the younger generation but also among non-Natives, to get ivory by any means possible.


The sad result lay before Asigrook.


He got back on his four-wheeler and headed for home.


Headhunting had a high cost for the animals and the community, and its wastefulness went against everything his people believed in. It also spurred condemnation by environmentalists and animal rights activists, who called for elimination of the Native exemption in the Marine Mammal Protection Act. If they succeeded, it would take away the Natives’ right to hunt—and end their way of life forever.


He and others in his community, especially the elders, had tried to address headhunting themselves. They’d imposed catch restrictions and punished violators. But the abhorrent practice continued. With such a strong pull for ivory from the outside world, they couldn’t do it alone. They needed help.


 


In the fall of 1989, Al Crane squinted in the bright autumn sunshine. From the window of his small Cessna 185, he scanned the coastline of Alaska’s remote Seward Peninsula, the westernmost point of the North American mainland. He grimaced at the scene below him—hundreds of walrus, almost all without their heads and tusks, had washed up on shore.


A special agent with the U.S. Fish and Wildlife Service, Crane was the first such officer to be stationed in northwestern Alaska (Nome). He’d been hired away from Alaska’s Fish and Wildlife Protection Division in 1974 to implement the newly passed federal Marine Mammal Protection Act, and he now had the unique arrangement of acting as supervisor, pilot, and field operative.


Crane had put a lot of effort into working with villagers on enforcement. In 1974, he’d launched an education campaign that included an extensive media effort in the three major local languages about how to comply with the law. His experience had taught him that to get compliance in this remote part of the world, the local people had to believe in the validity of the law and implement it themselves.


In Alaska, especially in the rugged terrain of the northwest, the “rules” for law enforcement were different from what was standard in the lower forty-eight states. Political realities meant that enforcement of laws, particularly those governing natural resources and Native subsistence, had to incorporate an understanding of the culture to have any chance of success. Hence, agents weren’t able to disrupt age-old practices involving subsistence hunting without Native willingness and cooperation. Crane’s posting in northwestern Alaska, the first of its kind for FWS, reflected the recognition of the need to work with the villagers, and he had done just that. In fact, he’d done so much that fellow officers accused him of being a social worker instead of a law enforcement officer.


Crane was tall and blond, but despite his different appearance, the Eskimos trusted him. His years in Alaska as a law enforcement officer, bush pilot, and devoted outdoorsman gave him a well-deserved reputation for approachability, fairness, and understanding of Native culture. That he was one of the early organizers of the Iditarod, and ran that grueling race in 1977, reinforced his credibility and toughness, which manifested in a natural, casual confidence and sense of forthrightness.


Crane knew the law needed to be enforced, but he also respected the Native position. In the Native view, the law, which allowed nonwasteful subsistence walrus hunting and required full use of the animal, hadn’t caught up with the times and their changing needs. While ivory and meat were still valued, the shift away from sled dogs and walrus-skin boats as primary means of transportation meant they no longer needed as much meat or as many hides as they had previously. The law’s failure to define “wasteful” implied that hunters had to use everything and leave nothing.




Crane agreed that it didn’t make sense to require use of the entire animal when the community no longer needed every part. He thought the law should better reflect reality, and worked to define “wasteful” in a more appropriate way. Throughout his career, Crane fought to better incorporate the nuances of Native resource use into law enforcement activities. In the early 1990s, he drafted policy guidelines that specified exactly what hunters should bring back from each walrus they harvested, namely the heart, liver, flippers, chest skin with attached blubber (coak), some red meat, and the ivory. The dead walrus below him were one more example of the need for law enforcement to take this same careful approach.


Crane turned the Cessna westward and headed toward Cape Prince of Wales. Over the next few days he’d fly from village to village to meet with Native hunters and discuss the appalling sight below him.


Unfortunately, the slaughter was nothing new. After moving to Nome in 1974, Crane had flown the U.S. secretary of the interior (the agency that houses FWS), Cecil Andrus, on a tour along the coast and spotted over 350 headless walrus. Formal counts corroborated these observations. For example, in July 1975, 91 carcasses littered the beaches from Wales to Cape Espenberg, with most missing tusks. In September 1988, scientists counted 418 washed ashore from Wales to Barrow (for comparison purposes, 131 walrus were located between Wales and Cape Espenberg). Of these, less than one percent (0.72 percent) were intact with tusks. In August 1989, counts revealed 228 from Wales to Barrow (91 from Wales to Cape Espenberg). The widespread waste was both morally wrong and illegal. While Crane and Native Alaskans had tried to stop it over the past fifteen years, the scene kept repeating itself—carcass after headless carcass.


They needed to find a new approach.


 


Later in the fall of 1989, Crane sat in a folding chair near the front of the Gambell schoolroom. Meetings like this one between FWS and village hunters took place every spring to talk about the upcoming walrus hunt and every fall to discuss the harvest. As part of a long effort to improve relations between villagers and wildlife law enforcement officials and explain the intricacies of the relevant marine mammal protection laws, they gave Crane a chance to review the law and explain what FWS considered “wasteful” and hence illegal, to leave the main usable parts of the walrus, namely the hide, flippers, ribs, and other red meat. While these regular meetings now occurred under the auspices of the Eskimo Walrus Commission (EWC), an organization created in 1978 to represent Alaska’s coastal walrus-hunting communities,5 their amiable tenor demonstrated the hard-won trust the agent had cultivated with local communities.


At this meeting, as in others, local residents blamed Russian villagers, who hunted walrus on the other side of the Bering Strait, for the headless walrus that washed up on their shores. They claimed the Russians killed the animals and cut off their heads for the ivory, or else hunted them for subsistence but lost them during the hunt. Time and waves then brought the dead animals to the Alaskan beaches. If a carcas arrived still intact, Native hunters would take the tusks as the only part, aside from the rotten “stink meat” on the underside, that they could salvage from the decomposing bodies, or else beachcombers purposely flying their small aircraft would revel in the ivory treasure.


Crane listened to the explanations but doubted their validity. Native Alaskans did poach walrus, and a variety of casual conversations he’d had with villagers following other FWS-EWC meetings or informally on the street confirmed it. At a previous meeting in Wales, for example, a hunter had openly admitted headhunting because selling ivory was a ready source of cash and the quickest and easiest means to support his family.


Crane appreciated the pressures created by the cash economy yet thought them also a convenient excuse. Most Alaskan Natives would have agreed, even if they were reluctant to admit it. They scorned headhunting. It contradicted thousands of years of the tradition to use what they took and threatened the future political viability of subsistence hunting.


The meeting broke up and Crane rode back with his host, Tim Asigrook. The men remained silent until Asigrook brought up the past spring’s poor harvest when, for the first time in twenty years, villagers had failed to catch as many walrus as usual. The Native hunter was worried that his people had brought a curse upon themselves by headhunting, and feared that, as retribution, the Bering Sea walrus might follow the path of the African elephant, “headhunted to near extinction by the very people who depended on them for their survival.”6


Asigrook’s worries had a basis in fact. Over the past 150 years, walrus hunting by non-Native whalers and commercial fishermen dramatically reduced their populations three times, with the most recent decline in the mid-1950s when numbers fell to just 50,000 to 100,000 animals.7 While each time walrus populations were allowed to recover, the current level is unknown. The most recent survey, conducted almost twenty years ago in 1990, estimated the number at 200,000 animals.


Of that, subsistence walrus catches by indigenous Arctic people in Alaska and Russia average around 3,000 annually, a tiny fraction of the total. However, the actual number killed may be higher, with perhaps another 2,000 wounded and lost during the hunt and an unreported number poached solely for their tusks.


Nobody knows what level of hunting is sustainable. There are too many gaps in the information available, like the size of the population and the factors that affect it. The lack of data suggests that, by the time researchers detect a drop in walrus numbers, corrective measures could be too late.


Today, walrus are threatened by more than commercial exploitation. Global climate change has reduced both the extent and thickness of the pack ice, which means walrus have nowhere to rest or care for their young near good feeding grounds. Normally, walrus use their ice platforms as “taxis” to float closer to their all-you-can-eat buffet—that is, the nutrient-rich areas where they dive for clams and other crustaceans. When the ice pack is farther out, it ends up over water so deep that the animals cannot reach the sea floor to feed. The village of Wainwright, in northwest Alaska, provides a case in point. Throughout the 1990s, sea ice in August was normally 30 miles or less from the village coast. More recently, however, that distance has increased. Now it is typically more than 100 miles away, and in August 2007 it was 300 miles away resting over 1,500 feet of water—well over the 300-foot-or-less depth that walrus prefer for foraging.8 The result, warned a team of researchers led by the University of Tennessee and including staff from the Woods Hole Oceanographic Institution, is that ice-associated marine mammals like walrus must adapt to raising their young in shallow waters without the benefit of sea ice for resting between dives. Otherwise, “a significant population decline of this species could occur.”9


That concern was reflected in a February 2008 petition to FWS and subsequent lawsuit by the Center for Biological Diversity to protect Pacific walrus under the Endangered Species Act because of the likely consequences of global warming and offshore oil development. In May 2008, a similar petition and lawsuit resulted in polar bears being listed as threatened because of sea ice loss caused by global warming, the first time an animal has been protected because of global warming.


The impact of climate change on the walrus has deeper repercussions. Walrus play a major ecological role in their ocean ecosystem. They eat a huge amount, up to seven thousand bivalves, such as oysters and clams that live on the floor of the continental shelf, also called the benthic zone, a day. When they forage on the muddy bottom, they stir up the sediment, a process called bioturbation, which releases nutrients into the water and shifts organisms around to make them more accessible to others. In cold water, like the Arctic, organic matter such as algae tends to sink to the bottom rather than float closer to the surface as it does in warmer seas. Thus, walrus feeding habits affect the structure of sea life across thousands of square miles.10 Consequently, a decline in their populations could hamper biological productivity across the Bering Sea.


Climate change and a drop in marine mammals also hurt Native Alaskans, who rely on their ocean “garden” for sustenance. For them, the sea ice acts “like a big conveyor belt”11 to bring walrus and seals in closer range for hunting while at the same time making the ocean calmer for safer hunting. Without the ice, Native communities face shorter hunting seasons, larger swells, and more dangerous seas—and less chance of hunting success. In 2007, for example, Wainwright hunters harvested less than twenty walrus when normally they catch over a hundred.12 At a time when traditional cultures are already under threat from other forces—like the transition into a modern cash economy—a decline in walrus populations adds yet another hazard.


 


Crane took Asigrook’s fears seriously. He also recognized the conversation and others like it for what they were: unspoken and unusual requests for help. In the Native culture, leaders rarely went outside the community for assistance, preferring to solve problems themselves. A direct request for aid would have been improper because it would have been a serious breach of etiquette to put someone in the position of having to say no if they weren’t able to help.




But Crane didn’t want to say no. He understood that Native communities needed to navigate their own path on their own terms. If he could prove the headless walrus had been deliberately killed for their ivory, Native Alaskans would then have the ammunition to address the issue themselves.


The newly established U.S. Fish and Wildlife Service Forensics Laboratory was the perfect “munitions depot.” Not long before, Crane had worked with the lab to prove illegal aerial wolf hunting in Alaska’s Kanuti National Wildlife Refuge. While hunting in the refuge was legal, aerial hunting was not.13





OEBPS/page-template.xpgt
 
   
     
	 
    
     
	 
    
     
	 
	 
    
     
	 
    
     
	 
	 
    
     
         
             
             
             
             
             
        
    
  
   
     
  




OEBPS/Images/col.jpg





OEBPS/Images/crlogo.jpg





OEBPS/Images/4.jpg





OEBPS/Images/2.jpg





OEBPS/Images/6.jpg





OEBPS/Images/5.jpg





OEBPS/Images/cover.jpg
ANIMAL

INVESTIGATORS

How the World’s First Wildlife Forensics Lab

Is Solving Crimes and Saving Endangered Species

Laurel A. Neme, Ph.D.

FOREWORD BY

Richard Leakey

SCRIBNER
New York London Toronto Sydney





OEBPS/Images/titlepage.jpg
ANIMAL

INVESTIGATORS

How the World’s First Wildlife Forensics Lab
Is Solving Crimes and Saving Endangered Species

Laurel A. Neme, Ph.D.

FOREWORD BY

Richard Leakey

SCRIBNER
New York London Toronto  Sydney





