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Introduction


On 20 February 2016, Tropical Cyclone Winston became the most intense cyclone ever measured in the Southern Hemisphere as it passed near the island of Namenalala, Fiji, devastating the island’s surrounding coral reefs. Winston’s winds, with gusts estimated to be as high as 225 miles per hour (360 kmph), generated waves four stories high, which shattered fragile coral fingers and steamrolled the reef with dislodged coral boulders. Wind, waves, and rain stirred up sediments underwater and eroded the nearby islands, which then flooded the reef with silt and pollution.


Exactly four years later, on an unusually calm day, I arrived at Namenalala by boat. I had been working to save coral reefs for years and knew of countless examples of reefs that were struggling to recover after natural calamities such as cyclones. Undisturbed reefs are typically covered with shrub-sized corals that aggressively compete for access to the sunlight they need in order to thrive. In the same way that trees build the forest, these corals build the reef, providing homes to untold numbers of sea creatures. When the corals disappear, the whole ecosystem shifts. A healthy reef that was once bustling with movement, color, and noise in every direction—like a marine version of Manhattan’s Times Square—becomes empty, dull, and quiet, like the industrial district of a declining city.


As I snorkeled to the edge of the island’s fringing reef, I saw a thicket of small, young corals that ranged from the size of lemons to cantaloupes. It reminded me of a forest that is recovering after being logged, with densely packed young trees scrambling to outgrow one another to hold their places in the light. This reef was unmistakably returning—and swiftly for a coral reef—to its prestorm state.


Why were these corals coming back so quickly? Namenalala’s reefs were being seeded by baby corals that drifted in from nearby reefs that were spared the cyclone’s devastation. This process of one reef being rescued by others is an example of what I call the rescue effect. More broadly, the rescue effect is nature’s innate ability to help groups of organisms persist during hard times. Like a thermostat starting the air conditioning when a room gets too warm, the rescue effect automatically turns on when a population is stressed or declining.


In total, at least six different processes contribute to the rescue effect.




	
Demographic rescue occurs when new individuals immigrate to a small population of organisms—like the baby corals that drifted in to rescue Namenalala’s reefs—to provide a numerical boost of organisms that prevents them from going extinct.


	
Reproductive rescue occurs when the group of organisms’ reproduction and survival rates increase in uncrowded conditions, which increases the population size. Reproductive rescue often takes the form of a baby boom that happens when small populations experience low competition with one another for resources such as food and space.


	
Genetic rescue occurs when immigrants bring new genetic diversity to a small population, helping it overcome genetic disorders.


	
Phenotypic rescue occurs when an organism adjusts its physiology, outward appearance, or behavior—collectively, its phenotype—to cope successfully with changing environmental conditions.


	
Geographic rescue occurs when a species successfully relocates to a new geographic location after environmental changes render its old location unsuitable.


	
Evolutionary rescue occurs when organisms evolve, through survival of the fittest, to be able to persist under newly stressful conditions.





The rescue effect is the product of all these processes, which typically interact with one another to help a species persist. There is no purpose or plan behind the rescue effect; in other words, nature is not trying to rescue a species. Instead, the rescue effect is the result of a combination of useful traits that have been accumulated by organisms over eons, plus serendipitous chance events.


Sometimes, the rescue effect is not enough to help species adjust to a changing world. When this happens, humans have an increasingly powerful toolkit for purposefully boosting each of the six underlying processes, thereby helping species persist. Some researchers are even developing an entirely new process to try to bring extinct species back from the dead, Jurassic Park style, which I call resurrective rescue. Resurrective rescue occurs when humans use the tools of selective breeding and genetic engineering to re-create approximations of species that have gone extinct.


In the chapters that follow, the processes that create the rescue effect are illustrated as parts of stories about how species—such as tigers in the jungles of India, cichlid fish in Africa’s Lake Victoria, and mountain pygmy-possums in the snowy mountaintops of southeastern Australia—are keeping up with a changing world, either on their own or with the help of people.


Persistence or Extinction


All living things on Earth, whether they are trees, birds, salamanders, or mushrooms, can trace their origins along an unbroken chain of ancestors going back to the rise of life on Earth at least 3.5 billion years ago. It’s difficult for people to understand the concept of billions, or even millions, of years. After all, our recorded history spans only about 5000 years, about one seven-millionth of the time passed since life arose. But every species on Earth today represents a lineage that managed to win the struggle for life, over and over and over, for this almost unimaginably long time.


Many organisms that once thrived on Earth are now extinct, meaning that no individuals of the species exist anywhere on Earth. For example, there are no dinosaurs outside my window, grazing on the bougainvillea. Indeed, most kinds of life that exist in the fossil record are gone because the last of their kind died out or they evolved into new forms. The birds, which are visiting the feeder in my yard as I write, are examples of organisms that survived by evolving from their now-extinct dinosaur ancestors.


Extinction is a natural occurrence that has been happening since life began. In fact, scientists estimate that more than 99 percent of the species that have ever lived are now extinct. The list of extinct organisms includes some that are familiar—such as saber-toothed cats, dodo birds, and woolly mammoths—but also millions of others. And extinction rates are increasing, with most recent extinctions—such as passenger pigeons and Tasmanian tigers—being caused directly or indirectly by people. Extinctions are now happening so frequently that we are entering what scientists call a global mass extinction event, when many species disappear over a relatively short time.


Mass extinctions have occurred multiple times in Earth’s history. Perhaps the most notorious example marked the end of the Mesozoic Era, when the dinosaurs disappeared. Scientists believe that this mass extinction was caused by a giant meteor that crashed into Earth near the northern edge of the Yucatan Peninsula in Mexico. The crash itself probably shook the Earth with the equivalent force of a magnitude 11 earthquake, enough to trigger aftershocks and volcanos worldwide. One of the biggest threats to life was the dust and steam that the collision injected into the atmosphere; dust probably fell to the Earth for months to years, and sunlight was blocked or diminished for longer, creating something akin to a nuclear winter. Without enough sunlight, plants died and food webs collapsed worldwide. Many of the dinosaurs and other animals that were not killed by the immediate impacts of the meteor probably starved to death.


Today, extinctions are not caused by one large event like a meteor hitting the Earth; they more often result from a thousand human-inflicted cuts. We are harvesting species for food, sport, or materials, sometimes at rates that are unsustainable. We are transforming the Earth to suit our short-term needs when we cut down forests to grow crops or to make pastures for cattle, thereby altering or destroying the homes of forest species. We are introducing species to new places where they compete with, eat, or spread diseases to local species. Finally, by filling the atmosphere with greenhouse gases, we are creating a global chain reaction that is altering the climate—including temperature, rainfall, fire risk, and ocean chemistry—for every species simultaneously. With the world changing so quickly, some species are understandably struggling to keep up.


By one estimate, extinction rates today are 1000 times higher than before humans took over the world. This means that for every single species that would have naturally gone extinct on its own, roughly 999 more are now disappearing because of us. Although the growing rate of extinction is cause for alarm, the actual number of extinctions to date remains low relative to the diversity of life on Earth. For example, one group of scientists have estimated that the background extinction rate—the number of species that would typically go extinct if people were not changing the planet so quickly—is about 0.1 extinction per million species per year. With roughly two million known species on Earth, that means that prior to the rise of human populations, about one species would go extinct every five years. In contrast, we are currently losing something like 200 species every year as a result of human activity. Though many conservation advocates would argue that even a single human-caused extinction is too many, from a purely numerical perspective, 200 is only a 0.01 percent loss of global species diversity per year. At this rate, it would take a century to lose 1 percent of the known species on the planet.


It’s worth pausing a moment to ask, with everything humans have already done to transform the world in the past few millennia, why is the extinction rate still so low? The answer is that, for most species, the rescue effect is working, so far. As their environment has changed, most species have relied on natural systems to kick in and help them adjust. This is great news for conservation, because it means that a large majority of species are adapting to a changing world on their own and, at least for the time being, won’t need any special help from people. Accordingly, people can focus on helping the relatively few species that we know are struggling the most to keep up. Fortunately, in most of these cases, we still have time to intervene before they are lost.


This book dives deeply into the stories of species and ecosystems that are adjusting to our changing world. In some cases, the rescue effect is proving strong enough, even when the odds initially seem long. In other cases, the rescue effect has been overwhelmed, and without concerted efforts by people to give nature a boost, extinction is the most likely outcome.


As observers to—and the underlying cause of—the decline of species that are struggling, we get to choose whether and how to help them persist. Today, people are already making these kinds of decisions in ways that are pushing the limits of science and technology, while raising new questions about conservation policy and ethics. For example, what species should we prioritize to rescue? Is it acceptable to let other species go extinct? And if we do intervene, should we use tools and emerging technologies that create their own risks? The answers to these questions won’t always come easily. But there are good reasons to be optimistic, because everywhere we look, we can see evidence that nature can rescue many species from extinction, and when nature alone is not up to the task, we can help.










chapter 1



Son of Panna


“Madam, the tiger will not attack,” our guide said for the second time.


“But what if it does? What’s our plan?” returned my wife, Avani, for the third time.


We were on a safari drive in Bandhavgarh National Park, in the central Indian state of Madhya Pradesh. I had dreamed of going on a safari all my life, so when we made plans to visit Avani’s parents in Delhi in 2017, I requested that we make a side trip to one of India’s many nature reserves. If we were lucky, we might encounter a tiger.


We asked family and friends for recommendations about where we would have the best chance of seeing tigers. After all, we had heard many stories of people who had gone on safari without spotting a single one of these elusive cats, and we wanted to choose our destination to maximize our chances of success. The consensus view was that we should go to Bandhavgarh, which had a promising combination of high tiger densities and many open clearings and water holes where they could be regularly seen.


The morning of our trip, we got up early to take a domestic flight from Delhi to Jabalpur. From Jabalpur, we rode five hours in a car through small towns and villages separated by agricultural fields. It was late June, and the summer monsoons were just starting, so many of the fields were being prepared for planting with wooden ploughs pulled by teams of oxen. This land had once been tiger habitat, but as human populations have swelled in India over the centuries, more and more land has been cleared for the cultivation of crops, the building of cities, and the pursuit of other human priorities.


When we arrived at our hotel outside of Bandhavgarh National Park, it had already been a long travel day, so I think the hotel staff was surprised when we asked if we could go out for our first safari drive that evening. Bandhavgarh is intensively managed to protect its wildlife, including its big cats. With so many people wanting to visit, to keep the park from becoming overly congested, officials have a limited entry system that requires a unique permit every time someone enters the park. The permits for the most desirable core areas of the park were already taken for the day. Fortunately, permits were still available for the buffer zone, a less-visited ring around the park shared by local villagers, their livestock, and wildlife that strays out of the park.


When we arrived in the buffer zone, we learned about a recent leopard kill just up the road and headed there to see if the leopard might come back to feed. As we drove along the red dirt roads, we stopped periodically to see wild boar and spotted deer, both potential food for tigers. Before arriving at the leopard kill, however, I saw something on a side road that made me freeze. At first, I was so shocked that I had trouble spitting out the word, but I finally managed to say, “Tiger!”


I had imagined that, if I were lucky enough to see a wild tiger, it would be creeping through dense jungle, mostly obscured from sight. This tiger was strolling in the middle of the road, as calmly as the ever-present cattle in the streets of Delhi. He didn’t pay any attention to us, but instead stopped to spray a tree with urine, marking his territory.


I had seen plenty of tigers in zoos, so I had a good idea of their size, but I was awed by this tiger’s physique. He was a living feline version of Michelangelo’s David, with perfectly formed muscles in his shoulders, neck, and limbs that protruded through his velvety orange and black fur as he took each firm step. It dawned on me then that I had seen only the “dad-bod” version tigers that spend their days in relative leisure in zoos, waiting for the next meal to be delivered. Dad-bod tigers are formidable enough, but this animal was akin to a professional athlete, capable of downing an animal five times his own size with just the strength of his limbs, paws, and jaws, and then dragging it away in his teeth.


To our surprise, this tiger, which we later learned had been named Panna Lal by the guides, started ambling directly toward our jeep. Our guide didn’t seem the least bit worried about this change of events and casually began backing up the jeep to put some distance between the tiger and us. I was so absorbed in taking photos that I wasn’t thinking about any risks. But Avani was. Our safari jeep was open to the elements, with no windows other than the windshield, and no metal frame or roof. In other words, there was nothing between us and Panna Lal, should he decide that we looked tasty. Furthermore, our guide carried no weapon.


Once we had backed up a few hundred feet, our guide put the jeep in park. Panna Lal was still walking straight toward us. Avani, who is a law professor, decided to continue pressing her case. “Seriously, if the tiger attacks, what do we do?” By this point, she had worn our guide down. He clearly didn’t want to answer this question but realized that it was time to level with her.


“Madam, if the tiger attacks, there is nothing we can do. The tiger will do what it wants.”


A human, unarmed, is woefully inadequate to resist a tiger. The largest cat in the world, an adult male tiger can weigh more than 500 pounds (227 kg). In addition to their extremely powerful muscles, these tigers have claws and canine teeth that each measure up to 3 inches (8 cm) long—that’s probably about the length of your longest finger. Tigers are not distance runners, but instead are ambushing hunters that explosively pounce on their prey. In a single leap, they can travel 30 feet (9 m), and as the cat once again drew nearer, he was easily close enough to land cleanly in our jeep.


A few years ago, I’d seen a video of a tigress with cubs. Rangers riding on the backs of elephants were attempting to tranquilize and relocate her and her family to reduce conflicts with local villagers. The rangers instead triggered her instinct to protect her cubs. She attacked, leaping from the tall grass, mouth wide open, left paw held up to swipe at an elephant driver on the back of an elephant. Asian elephants stand 8 to 10 feet (2.5 to 3 m) tall, and yet the tigress had no trouble delivering a hard smack to the driver atop the elephant. It’s hard to watch the short video and not be in awe of her power, speed, and protective instincts.


Panna Lal


At the time we encountered Panna Lal, I didn’t know anything about his backstory or the unexpected ways he would come to epitomize the rescue effect. The first thing I learned about this remarkable cat was from our guide, who explained that Panna Lal was new to Bandhavgarh and had arrived only months earlier. Initially, no one knew where he came from. But an informal team of photographers and wildlife managers had solved the mystery just a few weeks before our arrival.


Tigers have distinctive striping patterns that can be used like fingerprints for identification. By comparing photos of this new tiger with pictures of tigers taken elsewhere, park authorities identified him as a three-year-old cat that had disappeared from Panna Tiger Reserve, about 90 miles (140 km) to the northwest, in late 2016. Months later, he arrived in the buffer zone of Bandhavgarh. He was thereafter given the fitting name of Panna Lal (Hindi for son of Panna).


In tiger society, young tigers leave their mother’s territory at about age two. Their mother has cared for them constantly, from the time they were defenseless cubs until she has taught them everything she knows about hunting and survival. At that point, it’s time for the adolescents to leave and fend for themselves.


The territories of tigresses are usually nested within the larger territory of a dominant male. The male’s territory may span that of three or four females, with whom he will mate, producing as many cubs as possible. He also defends his territory from rival males, who may attempt to unseat him and take over. If successful, the challenger may start his reign by killing all his predecessor’s cubs so that the females will go into heat and he can start fathering cubs of his own. This is the tough world into which Panna Lal was born in May 2014.


According to R. Sreenivasa Murthy, who was the field director of Panna Tiger Reserve when Panna Lal was born, this tiger had nearly died when he was a cub. Apparently, when he was a little more than a year old, he got into a fight with one of his siblings and was left with a large gash under his chin. When Murthy heard the report that this tiger was wounded and could die without medical attention, he thought, “I had to secure my kitty at any cost.” So, along with a rescue team, he jumped into action. The team tranquilized Panna Lal and sutured his wound, and he was able to recover fully.


By the time Panna Lal was two years old, he would have been starting to wander farther from his mother to hunt and kill his own food. He was getting ready to set off on his own. This would have suited his mother just fine, because she needed her full territory to feed herself, and it’s likely that she had another litter of cubs on the way.


Like most tigers nearing adulthood, Panna Lal set out to find a territory of his own, but he didn’t find what he was looking for within the park where he was born, so he searched more widely. According to Murthy, Panna Lal was spotted on a camera trap in the wooded, southeastern edge of the park as he started his journey to Bandhavgarh. These forest-covered hills probably served him reasonably well, giving him cover and providing potential prey. After that, Panna Lal decided to cross densely cultivated areas, where he was more likely to encounter people.


During Panna Lal’s journey, Murthy recalls receiving several calls from villagers, with messages like, “Your tiger is here in my family farm.” Murthy advised them to keep their distance to avoid any conflict. Tigers are legally protected in India, but it would be hard to fault anyone for wanting to protect their families or livestock from such a dangerous predator. Imagine seeing a tiger wandering through your yard. I have coyotes in my neighborhood in California, and I worry about whether they could harm our youngest children. Tigers are easily ten times the size of an adult coyote.


As Panna Lal explored the countryside, he would have had to eat regularly. In cultivated lands, his easiest options would have been livestock, especially cattle and domesticated water buffalo. For the livestock owners, this would have meant the terrifying prospect of having their animals—from which they make their livelihood and feed their families—attacked, killed, and consumed.


At some point, Panna Lal developed a taste for domesticated animals. According to Murthy, Panna Lal’s mother had similar preferences, so he may have developed his culinary palate while still a cub. By the time I saw him at age three, our safari guide told us that the tiger already had a reputation for disregarding the abundant deer and pigs in his territory. Instead, when he was hungry, he would attack a relatively pliant domesticated cow or buffalo grazing in the buffer zone or in a nearby village. With this lifestyle, he found the buffer zone an ideal location to establish his territory. After all, he was still growing, and he needed to bulk up before he could start challenging adult males for access to mates.


Global Crash


Panna Lal was born into a much more constrained and dangerous world than his ancestors. Just 200 years ago, tigers roamed across a giant swath of Asia, throughout the Indian subcontinent, south into Malaysia and Indonesia, and sweeping northeast through China and Russia. A separate population inhabited Central Asia, ranging from Georgia in the west to Mongolia in the east. Scientists have used DNA samples to identify nine distinct tiger populations, from the large Amur tigers in northeastern China and into Russia, to the relatively diminutive but now extinct Javan and Balinese tigers that lived in the jungles of Indonesia. Bengal tigers like Panna Lal are the type that live in India. Given enough time, these separate populations may have branched into new species, increasing the diversity of the world’s big cats. But instead of continuing to diversify, tigers are rapidly disappearing.


By one account, tigers have lost 93 percent of their historic territory primarily as a result of human land use. That means that the remaining wild tigers in the world are confined to just 7 percent of the places they roamed in the recent past. (For comparison, the states of Colorado and Nevada combined are about 7 percent of land area of the forty-eight contiguous United States.) Moreover, the remaining tiger habitat is not concentrated in one area; instead, it’s highly fragmented, like an archipelago of small islands isolated in a sea of villages, croplands, and cities.


In addition to losing most of their historical lands, tigers are killed by people. In some cases, tigers are killed for self-protection. After all, who wants to share their land with a tiger? Such conflict with people would have been a very real risk for Panna Lal on his journey from Panna to Bandhavgarh. It’s also a risk for any tiger that lives at the edge or wanders out of parks.


But many tigers are killed for a more insidious reason: there’s an international market for tiger parts. Humans have long sought to possess parts of organisms that they admire and fear, such as elephant tusks, shark teeth, and eagle feathers. This desire is often related to a deep-seated belief that the owner will supernaturally take on some of the possessed organism’s traits. To feed this desire, a multi–billion dollar worldwide market for wildlife parts is fueling overharvest and thus threatening the extinction of many species, including tigers, rhinos, gorillas, and elephants.


There is a market for nearly every part of a tiger. People have long used the furs of big cats to project wealth and power—whether it’s a high-society socialite in times past with a leopard fur coat or a big game hunter with a stuffed lion. While wearing big cat fur and trophy hunting may seem abhorrent in contemporary Western culture, the fur is still often the most valuable part of a poached tiger. Tiger teeth and claws are used to make amulets and jewelry. Their meat is served as a luxury food. Their organs and bones are used to produce an extraordinary array of unproven folk medicines, such as tiger-bone wine to reduce inflammation, tiger eyes to help cure epilepsy and cataracts, tiger penises to treat impotence, and tiger stomachs to help relieve indigestion. A dead tiger, once dismembered and partitioned into is various products, can be worth a lot of money. It’s no wonder, then, that when given the opportunity, some people will kill tigers for profit.


Many laws and regulations have been enacted with the aim of stopping tiger hunting in the countries where they are still found. The international trade of tiger products is also banned through the Convention on International Trade in Endangered Species (CITES), which went into effect in 1975 and was ratified by India a year later. However, today there remains a thriving black market for tiger parts, largely for customers in China and parts of Southeast Asia, which fuels ongoing tiger poaching operations. Because wild tigers live in remote locations, poachers can often hunt and snare them undetected.


As a result of habitat loss and poaching, the global wild tiger population has crashed, from around 100,000 animals in 1900, to about 4500 in 2008—a decline of about 95 percent during that time. Most of the holdouts are Bengal tigers in India, like Panna Lal, which number around 3000; the rest persist in small pockets of tiger habitat across Indonesia, Southeast Asia, and Russia.


Panna Tiger Reserve


The current state of tigers in India is cause for both urgency and optimism. India’s tigers have experienced the same pressures that affect their kin elsewhere. However, there are signs that the population has passed through its nadir and is starting to recover. Perhaps no other place in India shows this turnaround more clearly than Panna Lal’s birthplace, Panna Tiger Reserve.


In the 1950s and 1960s, India’s Bengal tiger population was declining. By the 1970s, it was clear that without action, India’s national animal would go extinct in the wild. The government finally decided to act by passing national legislation in 1972 to launch Project Tiger, which promoted the designation of tiger reserves, where tigers and other wildlife were given free reign and protection from habitat destruction and hunting. According to Bittu Sahgal, editor of the magazine Sanctuary Asia, Project Tiger has been “one of the most successful rewilding exercise in the past 100 years.” The term rewilding refers to returning lands that have become tame, often because of the loss of large animals, to something resembling their wilder past. To date, Project Tiger has succeeded in reversing the decline of tigers in India and securing many of the parks where tigers currently roam. But this overall success has come with some significant bumps in the road.


Panna National Park was created in 1981 and designated as India’s twenty-second tiger reserve under Project Tiger in 1994. By 2001, Panna National Park looked like a success story, with a respectable population of about thirty-one tigers. However, the park’s initial success would prove short lived, as Panna’s tigers began to disappear.


In 1996, wildlife biologist Raghu Chundawat established a long-term tiger research program in Panna that would end up documenting the decline of the park’s tigers. Interested in the details of tiger behavior and ecology, he conducted studies of individual tigers. His team attached radio collars to the animals to track their movement, and over the years, he followed these tigers throughout their lives, witnessing births and deaths, family dynamics, and territorial disputes. Team members rode on the backs of elephants, which many tigers will ignore, to watch and document tigers going about their daily business in the jungle.


Chundawat noticed that something started to change in Panna’s tiger population in 2002, when two breeding-age females disappeared: one tiger’s body was found in a poacher’s snare, and the other was never recovered. In 2003, a large male was found dead in a well. Over the next two years, more tigers disappeared in the park. Chundawat was alarmed, writing, “We had known some of them from the time they were born. Losing them was like losing a part of one’s family.”


Forty-two villages are located in and around Panna Tiger Reserve, and most villagers have found ways to coexist relatively peacefully with tigers. Villagers watch and guard their livestock and rarely encounter tigers. When people in these villages do have conflicts with tigers, they may fight back in various ways. One way they attempt to rid themselves of a problematic cat is to set out the poisoned carcasses of dead livestock to entice a tiger to eat the tainted meat. Villagers may also accidentally kill a tiger while trying to illegally snare another animal, such as a deer, for food.


Because villagers mainly interact with tigers on the periphery of the park, the tigers in the interior core of the park should have been relatively safe from these kinds of risks. However, in the early 2000s, members of the Pardhi tribe were venturing deep into the park to hunt Panna’s tigers for profit. Pardhis have long been known as preeminent hunters and trackers in India; their tribal name is derived from the Sanskrit word paparddhi (hunting). They once enjoyed relatively high social status and served as hunting guides for various rulers in India, including the Mughals and the British. That all changed when India’s British rulers began systematically disempowering many groups, including the Pardhi, by branding them as habitual criminals in the Criminal Tribes Act of 1871. The Pardhi and their descendants were permanently presumed to be engaging in criminal activity. While the British ultimately left India and the Criminal Tribes Act was eventually rescinded, its stigma has never entirely been erased in India. Many Pardhis remain socially and economically ostracized, making it difficult for them to develop new economic opportunities.


At the time Panna’s tigers were declining, a small group of Pardhi families were living nomadically in and around the park. I spoke with Bhavna Menon, a program manager with the Last Wilderness Foundation, who works with this Pardhi community. She said that these families had no permanent home, but instead would move temporary camps from place to place in search of new areas to hunt. At that time, some Pardhi hunters were generating income by supplying wildlife traffickers with a variety of animals poached from the park, including tigers and leopards. These traffickers were middlemen who would pay the Pardhi for their kills and then move the wildlife products through an organized crime network, first within India, and then internationally.


Increased poaching in Panna coincided with the rise of a new market for tiger furs in Tibet. Tibetans wore the expensive skins for fashion and to signal wealth. In 2005, Belinda Wright of the Wildlife Protection Society of India decided to visit Tibet to see for herself what was happening there, later writing, “What we found, on our very first day there, was beyond my wildest nightmares. Hundreds of people were openly parading and dancing in fresh tiger and leopard skins. In Lhasa we found tiger skins for sale, openly and on a large scale. All the traders we spoke to said that the skins had come from India.”


Meanwhile, back in Panna, wildlife biologist Chundawat was so alarmed by the uptick in tiger deaths that he notified the park’s managers, expecting that they would spring into action. Instead, they insisted that everything was fine in the park. According to Chundawat, park managers then tried to silence him by temporarily restricting his ability to enter the park to document the declining tiger populations.


By 2005, Chundawat had regained access to the park and concluded that, since 2002, “Panna had lost nine breeding tigers out of eleven known to us. This represented almost the entire breeding population of the Reserve.” At the same time, he argued that a full-blown cover-up was underway and extended all the way to the top, with Project Tiger Director Rajesh Gopal writing that park staff had “estimated more than 30 tigers” still inhabited the reserve. Chundawat says that this estimate was fabricated by counting the same tigers repeatedly. In one case, park staff counted “13 different adult tigresses within the territory of one tigress.” Such a density of tigers would constitute a biological miracle that goes against everything known about tiger territoriality. If a female wouldn’t suffer a single rival in her territory, she certainly wouldn’t allow twelve! The simpler explanation was that the tigers of Panna were in steep decline as a result of poaching and the managers were cooking the books to cover their tracks.


The cover-up finally crumbled in January 2009, but by then it was too late. A new comprehensive tiger survey had just been conducted, complete with extensive camera trapping. Researchers couldn’t find a single tiger in Panna Tiger Reserve. In less than seven years, poachers had managed to kill every last animal.


The loss of Panna’s tigers was an enormous embarrassment to the government of India. It didn’t help that it came on the heels of another high-profile tiger extirpation in Sariska Tiger Reserve, where tigers were eradicated by poachers in 2004. The crashing tiger populations in India were looking more and more like the result of inept mismanagement. The countrywide tiger population was reinforcing this image: in 1973, when Project Tiger was launched, India had an estimated 1800 tigers. After more than thirty years of strict protections, India’s tiger population continued to decline, reaching an estimated 1411 tigers in 2006.


Although there are reasons to believe that these population estimates were imperfect, it was clear that many tiger reserves were being overwhelmed as poaching for wildlife products ramped up in the 1990s. Panna Tiger Reserve’s tiger extirpation was just one more high-profile indication that wildlife managers would have to stop rampant tiger poaching if India wanted to keep its tigers.



The return of Panna Tiger Reserve


Effective wildlife management often involves two very different ingredients: managing wildlife and managing people. In Panna, the biggest problem for tigers was people, and it was clear that the approach of the current management team was failing. As the park was hitting its reputational bottom, the Indian government decided to bring in new park management.


Just months after the last tiger disappeared from the reserve, R. Sreenivasa Murthy was posted as the new field director. He told me that this was a very challenging role to step into. At first, “people were just spitting venom on our faces because we were seen as the primary culprits of losing the tigers in Panna.”


Murthy took it upon himself to rehabilitate both park management and the reputation of Panna Tiger Reserve. He told me that his management approach was founded on one basic principle: zero tolerance for any poaching. But before he could make this principle a reality, he had to change the organizational culture of the management staff. He said the enforcement staff had often been pressured to look the other way, or even collude in poaching. He made it clear that, “if you are going to be with the other side, I am not with you.” During his tenure, he cleaned house, removing staff members who were not onboard and replacing them with others who would be. He said that four of his uniformed staff were arrested for wildlife offenses and went to jail.


Murthy also got serious about securing access to the reserve. For example, the Ken River on the western side of the reserve could be crossed by boat, giving poachers easy access to the reserve. Murthy added new posts along its shores, where wildlife officers would stand guard to prevent poachers from entering.


He also needed to confront the problem of the Pardhi poaching within the reserve. Conflict between the economic interests of people and the goals of wildlife management is extremely common. It’s sometimes easy to conclude that wildlife parks just need more enforcement to keep people out, but this simplistic approach can miss the cultural and historical complexities that cause a group like the Pardhi to poach. Pardhi children grew up within their tight-knit, nomadic community with no access to any formal education and therefore no real economic prospects beyond continuing to poach. Murthy said every time his staff tried to remove the Pardhi from the park, they’d sneak back in and continue to make a living the only way they knew how, by hunting. In total, his staff threw them out of the reserve at least thirty-eight times in a period of six years. Clearly, forcible removal wasn’t working and a more sustainable solution was needed.


Bhavna Menon told me that the forest managers finally tried a different approach: negotiating directly with the Pardhi to try to make a deal. The forest managers offered to set up schools for the Pardhi children in nearby Panna City, where the families could also settle down in permanent housing and pursue alternative sources of income. In return, the Pardhi were asked to stop all tiger poaching. Menon’s organization is currently working with the Pardhi to develop alternative livelihoods, such as working as nature guides, which enables them to use their skills at tracking wildlife, as well as engaging in poultry farming and rickshaw driving. The organization has also been supporting the education of the Pardhi children with the aim of providing the next generation with a new set of social and economic opportunities.


Tiger management in Panna even got a boost from the Dalai Lama, who, after being shown images of Tibetans wearing tiger skins in 2005, urged Tibetans to “not indulge in such stupid and senseless habits.” The response to the Dalai Lama’s words was swift, and when Wright’s organization returned to Tibet for further investigation in 2007, they didn’t find a single person wearing tiger skins. Although Tibet was not the only market for illegal tiger products, turning off the spigot there likely helped curtail demand from places like Panna.


After tigers disappeared from Panna, Murthy encountered intense pressure to rebuild the park’s tiger population quickly. As he explained to me, the shame of losing Panna’s tigers meant that the organization faced scrutiny regionally, nationally, and internationally. In that kind of environment, he said, “you try to pull up your socks very fast.” So, in parallel with getting a handle on poaching, park staff began working on restoring the tiger population. To do so, they looked to demographic rescue.


In biology, demographic rescue occurs when new organisms immigrate into a population, boosting the population size. The tendency of young adult tigers like Panna Lal to explore the landscape for a place to establish their own territory means that some individual tigers are always on the move, looking for open spaces. So if local tiger populations went to zero in a place like Panna Tiger Reserve, it would just be a matter of time before new tigers wandered in. Such immigration can lead to demographic rescue if new individuals arrive from elsewhere to rejuvenate a small or locally extinct population.


Because other tiger reserves in the area were so far away, managers knew that it could take a long time before enough new tigers arrived in Panna on their own. Instead of waiting, they decided to boost immigration by capturing wild tigers elsewhere and relocating them in Panna.


Managers got right to work, capturing one female from Bandhavgarh National Park, another female from Kanha National Park, and a male from Pench Tiger Reserve to relocate to Panna in 2009. Relocation can be very stressful to the tigers: they are shot with a tranquilizer dart, captured, and then released into a foreign landscape to fend for themselves. In many cases, translocated animals die or wander off, sometimes eventually returning to their original homes.


To keep track of Panna’s new tigers, managers fitted all three animals with radio collars. The two females remained in Panna, but the male quickly strayed out of the reserve. He was then tracked, tranquilized, and transported back to Panna a second time, where he subsequently stayed.


Reproductive rescue


By the end of 2009, Panna Tiger Reserve had gone from zero tigers to three, and three more animals were reintroduced over the next four years. With poaching diminishing and more tigers being introduced into the park, management had made good on their intention to boost the tiger population and reduce mortality. Since then, Panna tigers have been able to rescue themselves, starting with a baby boom of tiger cubs.


For the new tigers, Panna Tiger Reserve provided an abundance of food, little competition with other tigers for space, and open territories for young tigers when they set out on their own. These are excellent conditions for reproductive rescue, which happens when an unusually large number of young animals survive to adulthood. In a population experiencing such a baby boom, each adult produces more than enough young to replace itself, causing the population to grow. For large predators, tigers have high reproductive rates, with females typically producing two or three cubs every two years. At this rate, a successful tigress can produce a dozen cubs in her lifetime. Under poor conditions, few cubs survive long enough to have cubs of their own. However, in favorable conditions—as was the case when tigers were reintroduced to Panna—a female can rear many cubs that survive long enough to reproduce.


Consider the case of the tigress relocated from Kanha National Park to Panna Tiger Reserve in 2009. She was simply named T2, for Tiger 2, when she arrived in Panna. In October 2010, she had her first litter of three cubs. T2 went on to birth two more litters, totaling at least eight cubs in Panna. At least four of her cubs were surviving on their own at the time of her death around 2014, doubling the population of adult tigers in one generation. When T2 died, some of her offspring were starting to produce litters of their own, which further increased the population. One female from T2’s 2010 litter gave birth to four cubs in May 2014, one of which was Panna Lal.


The tiger baby boom in Panna has led to a rapid increase in their numbers. In a recent report by the Indian government, biologists estimated that thirty-one tigers were living in and around the park by 2018, restoring the population to what it was in 2001, prior to the poaching-driven crash. Menon told me that the tiger population in Panna had already reached sixty by 2020, and Murthy thought the 2020 population could be even higher, perhaps more than eighty animals, if the tigers that live on the outskirts of the park are included. The recipe for rescuing tigers in a place like Panna is, at least in principle, pretty simple: start with a few tigers (in this case tigers introduced from other parks), give them plenty of space, and simultaneously curtail external sources of mortality, which in Panna was poaching. Reproductive rescue will take care of the rest.


Connecting Parks


The most tried-and-true tool for wildlife conservation is arguably the nature park, where human activities are minimized, giving nature an unfettered chance to take its course. Although no places on Earth are truly free of human influence today, reducing the local human footprint in a park remains an effective conservation strategy in many situations. As was the case for Panna Tiger Reserve, this strategy, along with an initial intervention by people to reestablish tigers and ongoing reductions in poaching, has led to the big cats’ swift recovery.


Nevertheless, the Panna reserve has a fundamental flaw: the park alone is not big enough to host a healthy population of tigers indefinitely. That’s because nearby human land development has turned Panna into an isolated island of tiger habitat. Within this island, each tiger requires a lot of space, and they are willing to defend that space with tooth and claw. At a certain point, a landscape can become saturated with tigers defending their territories, making it nearly impossible to squeeze in any more tigers. In ecology, this point of maximum sustained population is known as the carrying capacity. At 208 square miles (540 square km), Panna Tiger Reserve may not seem small to a human observer, but it fills up quickly with tigers. For example, female tigers in this kind of dry forest will each defend territories of around 7 square miles (20 square km). This means that, even with perfect management and uniformly good habitat, the park will be able to support only about thirty female tiger territories.


Furthermore, in populations of a few dozen breeding adults, animals can have trouble finding a mate that is not a close relative such as a sibling or a cousin. This results in inbreeding, by which mating with close relatives causes populations to lose genetic diversity and increases their chances for genetic disorders. People instinctively know that inbreeding is a problem, which is one of the reasons why most human cultures find incest so abhorrent. Small, isolated wild animal populations don’t have much of a choice: they either inbreed or go extinct. The reserve had reintroduced only a handful of tigers, which created an especially high risk of inbreeding from the start.


The state of Madhya Pradesh, where Panna is located, is home to six tiger reserves with an estimated 403 tigers as of 2018. Some tigers also live outside of the designated tiger reserves, and neighboring states also house tigers, which collectively brings central India’s total tiger population much higher. If central India’s tigers could act as one large population, rather than a collection of small, isolated ones, they could largely avoid the genetic problems of inbreeding.


Unbeknownst to Panna Lal as he traversed the 90 miles (140 km) between his old home and his new home, he was showcasing how this could happen through genetic rescue. For small and isolated populations, immigrants such as Panna Lal can bring more than just new individuals to the population (demographic rescue); they can also bring new genes. When mating occurs between established residents and newcomers, the whole population’s genetic diversity can increase.


Movement between tiger populations would have been common before the landscape was fragmented into isolated parks. But how is a tiger to get from one park to another now? Panna Lal managed to find a way, but he was probably very lucky. Forest managers would like to make it easier for tigers to make journeys like Panna Lal’s by establishing wildlife corridors, which are usually thin strips of protected wildlife habitat that connect isolated parks. Corridors are designed to act as wildlife highways, where animals can travel from one park to another without the need to enter areas with concentrated human development. On a map, this often looks like a spider web of corridors connecting scattered, isolated parks. Some corridors already exist in Madhya Pradesh because of existing protected lands, forested river courses, or mountainous areas that have lower human population densities.


In addition, wildlife managers and conservationists are using sophisticated mapping software to identify new places that, if reverted to wild lands, would make it easier for tigers like Panna Lal to travel or live between the reserves. These maps also can help inform whether and where to build new human infrastructure such as highways or railroad tracks.


In addition to bringing in new genes to keep isolated populations genetically healthy, a connected network of tiger populations would make it unnecessary for managers to relocate tigers from one park to another, because the tigers would do it themselves. As Panna gets more crowded, a surplus of young tigers may have an incentive to follow Panna Lal’s lead and look for new territories elsewhere. Noradehi Wildlife Sanctuary, about 100 miles (160 km) southwest of Panna, has only a small population of tigers and is connected to Panna by existing wildlife corridors. If a few tigers find their way to Noradehi from Panna, they could bolster that sanctuary’s population.


Madhya Pradesh is not the only part of India with a connected tiger reserve network that is large enough to accommodate a healthy breeding population of wild tigers. There are similar areas, for example, in Northern India, including parks across the border in Nepal and in the forested mountains inland from India’s southeastern coast. Whether or not these areas will continue to support healthy populations of tigers in the future will be partly determined by the status of their corridors. In Madhya Pradesh, a less tiger-friendly future could include a steady erosion of the existing pathways for tigers to travel between reserves, as more land is developed for other uses such as agriculture or transportation infrastructure. Alternatively, if these corridors are effectively protected, and in some cases expanded, tigers will have a much better chance of persisting.


Effectively protecting tigers in Madhya Pradesh provides indirect benefits to a huge number of species. Many mammals, such as Asian elephants, nilgai antelope, wolves, leopards, and sloth bears, also live in tiger reserves, where they benefit from the protected habitat, reduced poaching, and opportunities to use wildlife corridors between parks. Furthermore, the benefits of connected parks extend well beyond mammals to provide a place for hundreds of species to thrive, including birds, reptiles, insects, and plants.


I take a lot of solace in the fact that efforts to establish networks of connected parks are becoming increasingly commonplace in conservation. This practice extends well beyond tigers in India and includes a growing list of networks designed to protect charismatic species such as brown bears and wolves in North America, jaguar in Central and South America, and elephants in Africa.


Although protecting and connecting parks is currently a successful strategy for many species to thrive, it is not a panacea. First, as was the case with Panna Tiger Reserve, the parks have to be well protected from threats such as poaching and land development. Furthermore, some species are facing challenges that parks alone can’t fix. Fortunately for them, nature has some more tricks up its sleeve to rescue life, and people are finding new and powerful ways to give nature a boost.


The Future of Wild Tigers


The connected networks of parks for tigers exemplify the rescue effect in action: when a given population of tigers in the network is stressed or begins to decline, a suite of biological processes can begin automatically, helping the population adjust and recover. In this case, the rescue effect would arise from the interaction of three processes: high birth and survival rates causing uncrowded populations to grow (reproductive rescue), and immigration of new tigers from nearby populations bringing in an influx of new individuals (demographic rescue) and genetic diversity (genetic rescue). Panna Lal’s story demonstrates all three of these processes: the product of a tiger baby boom in Panna left his home to inhabit and breed in a new park.


Whether or not the rescue effect will be strong enough for tigers to persist in the future will depend on human behavior. If people value parks and their wildlife, they are much more likely to abide by the rules and make sure tigers are protected. Former Panna field director Murthy thinks that this kind of buy-in was key to the successful tiger recovery in Panna, describing it in Hindi thusly: “Jan samarthan se baagh samrakshan” (tiger conservation with the people’s support).


The easiest way to build support for wildlife protection is via economic incentives: if people can make a living resulting from the existence of parks, they will be far more likely to help protect these reserves. As nature tourism grows in India, the incentives to protect tigers are increasing. I saw this on my visit to Bandhavgarh in 2017, where locals are employed to work in the park and in the surrounding tourism economy.


Maintaining local support for tiger conservation will also require managing human/tiger interactions. As tigers become more densely packed in parks and seek new territories elsewhere, they will be more likely to stray into human-dominated areas. The Indian government is already working to address the problem of tigers killing livestock by offering owners some compensation for their losses. Tigers may also harm people, however, which risks swiftly eroding support for tiger protection. Maintaining peace between tigers and people will therefore require highly proactive efforts to capture or even cull tigers that move into human-dominated areas.


For now, Panna Tiger Reserve appears to have arrived at a relatively stable state, where local interests and management actions favor tiger conservation. But there is no inherent reason to believe that the current state will remain indefinitely. For example, even if local groups have stopped poaching and begun to support tiger conservation, others could arrive from elsewhere to profit from killing Panna’s tigers. Indeed, there are already troubling signs that poachers are returning to Panna. Ultimately, it will be up to wildlife officials to address any upticks in poaching, but their job will be much easier if local people share the same goal. A similar dynamic is likely to play out around all of India’s tiger reserves, whereby a combination of effective enforcement and local support will prove most successful in protecting tigers and other wildlife. If either of these elements breaks down, wildlife will be at heightened risk. Ultimately, the combination of nature’s rescue effect and the willingness of people to set aside well-protected land will make the difference for tigers as they adjust to a changing world.


Encouragingly, the rising tiger population in Panna Tiger Reserve is not an outlier within India. After India’s tiger population bottomed out at about 1411 tigers in 2006, tiger populations have more than doubled to an estimated 2967 animals in 2018. That’s an estimated increase of 1556 tigers in twelve years—probably more than all the remaining wild tigers outside of India.


The Reign of Panna Lal


On our 2017 safari adventure, we stayed with Panna Lal for at least a half mile, backing up the jeep as he continued to approach us. He occasionally paused to mark his territory, and he even took a short dip in an early monsoon mud puddle as we watched. Eventually, he turned off the road and vanished into the jungle, his stripes quickly obscuring his silhouette.


We waited for a while in the jeep to see if he might reemerge. The adrenaline from our close encounter was starting to subside, and as the sun was setting, the jungle seemed unnaturally still.


Then, from not far off came a visceral sound that sent shivers up my spine. I had never heard anything like this before, but there was no mistaking what it meant. The son of Panna was roaring, putting every creature within earshot on notice that he had claimed this territory and was ready to fight to protect it. Tigers have been the rulers of the jungle for thousands of years, and if people are ready to fight alongside them, the reign of Panna Lal and his kin doesn’t have to end anytime soon.




OEBPS/xhtml/nav.xhtml




Contents





		Cover



		Dedication



		Introduction



		Chapter 1: Son of Panna



		Chapter 2: An Irresistable Urge



		Chapter 3: Playing Possum



		Chapter 4: A Babe in the Woods



		Chapter 5: A Youth Revolution



		Chapter 6: A Flock of Cichlids



		Chapter 7: Scenes from the Pleistocene



		Chapter 8: Ascending to New Heights



		Chapter 9: A Bright Future



		Notes



		Bibliography



		Acknowledgments



		Index



		Further Praise for The Rescue Effect



		About the Author



		Copyright











Guide





		Cover



		Title Page



		Dedication



		Contents



		Introduction



		Chapter 1: Son of Panna



		Acknowledgments



		Bibliography



		Index



		About the Author



		Copyright











Page List





		1



		2



		3



		4



		5



		6



		7



		8



		9



		10



		11



		12



		13



		14



		15



		16



		17



		18



		19



		20



		21



		22



		23



		24



		25



		26



		27



		28



		29



		30



		31



		32



		33



		34



		35



		36



		37



		38



		39



		40



		41



		42



		43



		44



		45



		46



		47



		48



		49



		50



		51



		52



		53



		54



		55



		56



		57



		58



		59



		60



		61



		62



		63



		64



		65



		66



		67



		68



		69



		70



		71



		72



		73



		74



		75



		76



		77



		78



		79



		80



		81



		82



		83



		84



		85



		86



		87



		88



		89



		90



		91



		92



		93



		94



		95



		96



		97



		98



		99



		100



		101



		102



		103



		104



		105



		106



		107



		108



		109



		110



		111



		112



		113



		114



		115



		116



		117



		118



		119



		120



		121



		122



		123



		124



		125



		126



		127



		128



		129



		130



		131



		132



		133



		134



		135



		136



		137



		138



		139



		140



		141



		142



		143



		144



		145



		146



		147



		148



		149



		150



		151



		152



		153



		154



		155



		156



		157



		158



		159



		160



		161



		162



		163



		164



		165



		166



		167



		168



		169



		170



		171



		172



		173



		174



		175



		176



		177



		178



		179



		180



		181



		182



		183



		184



		185



		186



		187



		188



		189



		190



		191



		192



		193



		194



		195



		196



		197



		198



		199



		200



		201



		202



		203



		204



		205



		206



		207



		208



		209



		210



		211



		212



		213



		214



		215



		216



		217



		218



		219



		220



		221



		222



		223



		224



		225



		226



		227



		228



		229



		230



		231



		232



		233



		234



		235



		236



		237



		238



		239



		240



		241



		242



		243



		244



		245



		246



		247



		248



		249



		250



		251



		252



		253



		254



		255



		256



		257



		258



		259



		260



		261



		262



		263



		264



		265



		266



		267



		268



		269



		270



		271



		272



		273



		274



		275



		276



		277



		278



		279



		280



		281



		282



		283



		284



		285



		286



		287



		288



		289



		290



		291



		292



		293



		294



		295



		296











OEBPS/images/9781643261935.jpg
“Details profound

examples of life’s
resilience and makes
a convincing case
that the natural
world still has
alot worth
fighting for.”
—Paul Greenberg,
New York Times
bestselling author

of Four Fish and
The Climate Diet

The

RESCUE
EFFECT

THE KEY TO SAVING LIFE ON EARTH

Michael Mehta Webster





OEBPS/images/common.jpg





