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PREFACE


In 1899 when Joseph Conrad published his famous novella Heart of Darkness, he described the Congo River as “a great snake.” As a herpetologist, evolutionary biologist, and seasoned expedition leader 114 years later, I wanted to find Congo’s bona fide serpents,1 along with the country’s rarest frogs, lizards, crocodiles, and turtles, which live in and along Africa’s second-largest river.2 I would not be disappointed by the incredible biodiversity of Congo’s animal fauna, and DNA-based analyses of the natural history specimens I would later analyze in my lab confirmed that many of the species I had encountered were completely new to science. From the standpoint of a biologist, an expedition into the heart of Congo is akin to walking on the moon, because one does not know what incredible species, known or unknown, are lurking around the next bend in the river.

Although tropical forests cover less than 10 percent of Earth’s land surface, they are home to around two-thirds of the planet’s biodiversity.3 The vast majority of this biodiversity remains completely unknown.4 Compared with the widespread deforestation that has occurred in recent decades on an industrial scale in the Amazon and Asian tropics, the Congo Basin of Central Africa, the world’s second largest tract of rainforest, has suffered relatively moderate damage, mainly due to its remoteness, lack of infrastructure, low population density, prohibitively high risks for investors, macabre smorgasbord of deadly tropical diseases, and stubbornly resilient political instability.5 These factors have also discouraged scientific exploration of these rainforests and explain how it is likely to be—in the context of biodiversity—the most poorly known terrestrial region in the world.6

Unfortunately, the world’s forests are being assaulted by a variety of human-induced afflictions, including, just to name a few, global climate change effects, including increased carbon dioxide levels in the atmosphere (leading to disturbances in plant ecological interactions), freshwater degradation, unsustainable exploitation of forest species and resources (including fossil fuels, logging, and mining in the Congo Basin), introduction of harmful invasive species, eutrophication from fertilizer runoff, toxic pesticide use, and most damaging of all, widespread destruction of the forest itself from road construction, firewood gathering, and conversion of the land to farms and pastures from a dramatically increasing human population.7 Much of the world does not yet realize that this devastation is an existential threat, because the human species cannot survive without the myriad “ecosystem services” that these forests provide across the globe, including the sequestration of massive amounts of carbon dioxide in our atmosphere to stave off the potentially lethal effects of global climate change.8 Climate change has become impossible to ignore, and yet, many of us are going about our daily lives only vaguely aware that we are losing our only chance to avert disaster now.

Conservation of the remaining natural areas of the Congo Basin will be absolutely crucial to avoid a climate catastrophe in the coming years, and its undiscovered biodiversity undoubtedly includes new species with secretions and toxins that will be of enormous benefit to humanity, including antibiotics, antivirals, analgesics, and a cornucopia of other bioactive molecules that could be developed into drugs to treat everything from cancer to high blood pressure.9 Approximately 25 percent of medicines that have been patented by the Western world were first identified from rainforest plants that were in use by Indigenous people.10 Of 185 cancer treatment drugs developed since 1981, 65 percent were derived or inspired from natural plant or fungi products, some of which are now threatened with extinction.11 This book discusses several examples of venomous reptile venom components that have been modified into miraculous drugs like Ozempic, but skin secretions of frogs contain many potentially life-saving peptides too. To give just one example, the so-called Yodha (Sanskrit for warrior) protein that was isolated from a frog in India is “virucidal” against Zika and dengue viruses.12

Because many species of amphibians and reptiles are likely being pushed to extinction before the scientific world is even aware of their existence, it is imperative to conduct biodiversity surveys while there is still time. The year before I undertook the expedition described in this book, I was awarded a grant (DEB-1145459) from the US National Science Foundation (along with colleague Kate Jackson) to study the amphibians and reptiles of the Congo Basin, and many of the results I present in this book, obtained in the decade since the expedition occurred, are a result of that grant. My scientific career in Congo would have been impossible without the dedicated work and support of several Congolese colleagues and institutions, and I am proud to say that our nearly two-decade-long scientific collaboration has led to scores of peer-reviewed scientific publications, including many descriptions of spectacular new species. The information we have published has helped to create enthusiasm for improvements to protected areas in Congo, an essential endeavor to mitigate losses from the ongoing extinction crisis, which is hitting amphibians harder than any other major group of vertebrates.13

As this book was nearing completion in January 2025, the Congo government miraculously announced plans for the Kivu-Kinshasa Green Corridor, which will become the largest tropical forest reserve in the world. Based on the preliminary map of the reserve that was released with the announcement, it seems that nearly all of the wild places I describe in this book will become part of this reserve.14 As you can imagine, establishing such a huge protected area (about the size of France) will be an enormous challenge,15 but we should celebrate this good news and cheer on the Congolese people.

It is my sincere hope that in this book, the reader will learn about the importance of biodiversity surveys and natural history collections, humanity’s sometimes invisible links to this biodiversity and the environments in which they are concentrated (especially tropical forests), and the dire need to conserve as much of these natural environments as possible. We will need them to survive the climate change crisis that is becoming blatantly obvious as the planet gets hotter every year.

As I noted in the preface to my previous book Emerald Labyrinth, “As a white man working in Africa, and considering the shameful history of other white men in Africa, I fear it is impossible to convince every reader of this book that I have made every effort to be fair to the amazing Congolese people I have worked with over the years, but as imperfect as my efforts may have been, that was my goal. It is my sincere hope that my actions have improved the lives of the people (and their families) I have worked with, and that my work will be a great benefit to the country I have been privileged to know and love.”16 The narrative you are about to read is true, but to safeguard my team on future expeditions and protect the privacy of some people we encountered, some minor details have been modified.

Eli Greenbaum

March 2025, Las Cruces, New Mexico
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1
DRAGON’S BREATH



Beneath the veil of a mosquito head net, my bloodshot eyes cracked open only slightly to perceive the gloom of dawn transitioning into a haze from the sun’s passage over a drizzling sky. The voracious appetites of the mosquitoes that had tormented me through the night had mostly ceased, and I closed my eyes again in a hopeless attempt to rest a little more, just as the rickety boat slowly came to life. An old man groaned as he strained to free his stiff body from the starboard bulwark, the same nail-studded frame I had used for my own pillow. A young woman emitted a quiet grunt before jerking awake with a start, suffering a nightmare, no doubt, from some nasty memory in the past. Two men whispered to each other in Lingala, the lingua franca of western Democratic Republic of the Congo (Congo for short), trying to mute their conversation out of politeness to the sleeping passengers. But they barely managed to hear each other over the tranquil cascade of raindrops that were plopping all around us and into the Congo River.

I knew it was just a matter of time before the other twenty passengers would start conversing, and resigned to my exhausting fate, I opened my filmy eyelids, this time for good. As I slipped off the raincoat that had served as my blanket, every muscle of my neck seemed to be twisted into Gordian knots. With a quiet grunt, I pushed my body away from the slimy flank of the boat, and stretched my stiff legs out as far as I could without disturbing the people who were still sleeping around me. My feet swished through several inches of water the color of strong tea, which had accumulated in the bottom of the boat after the crew had abandoned their relentless efforts to bail it out in the middle of the night. The hours-long journey the day before, coupled with a bitterly cold night on the edge of the river, had taken its toll on me, both physically and mentally. My mind drifted briefly to the happy memories from the week before, when I had indulged in the luxury of swanky hotels in Bali, only to rush off forty-eight hours after my return to Texas to catch a plane to Africa. Completely unprepared for the draconian conditions in which I now found myself, my body mutinied by launching wrenching aches from every hidden crook.

A bewildering throbbing sensation commenced in my skull, reminding me that my addiction to coffee had not been satiated. Certainly, it would be hours before somebody would be able to take the time to boil some of my purified water, especially since our cook Elvis had taken one look at our leaking vessel the previous day in Kinshasa and promptly quit on the spot. How could an eighteen-year-old kid, whimsically named for a flamboyant rock star, have had more sense than I did? I glimpsed the pocket of my backpack, knowing that it contained a couple of precious Via packets of Starbucks instant coffee. But if I took one out now, I would have to mix it with the tainted remains of a bottle of water I had bought in the capital the day before, leaving me nothing to drink for the day-long journey that remained. I watched as some of my boatmates brushed their teeth with water directly from the Congo and pondered what the river water might do to me if I got desperate enough to drink it.

Slowly, my eyes adjusted to the light outside the dim shade of the canopy, and I realized that the boat was enveloped in mist. My weary mind, claustrophobic from the unexpected oppression of thick air, invented a bestiary of creatures just beyond my sight. I pondered whether it was possible for a dragon to have spewed out the wispy clouds of fog. After all, my dreamlike brain reasoned, enormous dinosaurs roamed across Africa millions of years ago. Carcharodontosaurus was especially terrifying—named for the resemblance of its eight-inch-long teeth to those of the great white shark, these carnivorous theropod dinosaurs were comparable in size to their more famous American cousin Tyrannosaurus rex.1 Was it really beyond the realm of possibility that an ancient lineage of monsters had survived in the remote obscurity of Congo? In neighboring Republic of the Congo, Lake Télé had its own version of the Loch Ness Monster, known as Mokélé-mbembé.2

I began to perk up a little as my imagination invented spectacular new species of creatures that had somehow escaped scientific notice before I came to search for them. Few biologists, and even fewer herpetologists, had taken the risk to search the deepest forests in western Congo for their troves of poorly known biodiversity, and indeed, this is the reason I had come. But even if my wildest dreams could come true and I encountered the reptilian equivalent of a unicorn, would I succumb to some nasty disease before I could return with my scientific discoveries? To fight off contagion from what is arguably the most well-endowed morass of tropical disease in the world, including malaria, sleeping sickness, typhoid fever, and God forbid, Ebola, I would need a healthy constitution, adequate rest, clean water, and good nutrition. In other words, I would need a miracle. As the first rays of sunlight began to burn the mist away, reality set in, and I felt hopelessly foolish, thirsty, hungry, and demoralized.

Close to the bow, a ramrod body sat up in a full-length woman’s winter coat. I recognized him as the striking man we had met the day before as we pulled away from the bank at Kinshasa. Avoiding the port authorities that had delayed us for hours, he had jumped onto the small boat at the very last minute. Speaking in Mashi, the native language of my colleague and logistics coordinator Chifundera Kusamba, he had convinced all of us that he could replace Elvis as our expedition cook for the next ten weeks. With a sarcastic smile, he told us his name was Poignard, French for dagger. Unfazed by the bullshit artist, we laughed at his exaggerated swagger and charming stories, and having no alternative, I agreed to hire him on the spot.

But now as I regarded him against the shadowy backdrop of the retreating haze, his eyes were obscured by the gloom and his face was expressionless. A preternatural voice seemed to whisper that he was staring at me. I felt slightly uneasy without knowing why. For a moment, I thought of Central Africa’s brutal wars, which unleashed legions of murderers who killed hundreds of thousands and answered to no one for their horrific crimes. Years after the fires of battle have disappeared, warzones continue to cast long shadows. But the human chameleon in my presence had been adapting to his surroundings for two decades, and dismissing my paranoia, I returned my attention to the tendrils of mist as they crept along the river’s dark surface. Even then, I should have known that there are far more dangerous things in Congo than dragons.



Two weeks before my memorable boat ride on the Congo, and many hundreds of miles to the east in the ruggedly beautiful Albertine Rift Mountains, my colleague Wandege Muninga3 captured a very dangerous snake. The roughly foot-and-a-half long (53 cm), grayish-black serpent had emerged from its subterranean haunt after heavy rains flooded it out, and Wandege spotted it just after dusk on his way to visit a friend in the small town of Lwiro. Being an experienced snake hunter, and armed with foot-long metal forceps (think an oversized pair of tweezers), he safely picked up the variable burrowing asp (Atractaspis irregularis) and wrangled it into a cloth bag that he always kept with him for incidental snake captures. Just in case, he also carried a supply of the katumbanyi plant, which is supposed to have anti-venomous properties. This Alchornea plant in the family Euphorbiaceae4 was in use by forest-dwelling Indigenous people near Mwenga when Chifundera learned about it in 1986.5 Since then, every “snake man” at Centre de Recherche en Sciences Naturelles (CRSN), including Wandege, has never left home without it.

One could argue that this snake was designed by the devil, and Wandege was wise to capture the asp, otherwise known as a stiletto snake, with extreme caution. Evolving in the Oligocene about twenty-seven million years ago, the common ancestor of Atractaspis snakes pursued a novel strategy to hunt nestling rodents and reptiles in their burrows.6 The cramped spaces of the subterranean tunnels prevented the venomous7 snakes from biting their prey with forward strikes in a similar manner to vipers and cobras. Out of necessity, evolution invented a unique mechanism that allowed the snakes to use their unusually long fangs to side-stab their prey via a short, rotatable maxilla bone, the same one that contains your upper teeth. The deadly invention allowed the snakes to rapidly dispatch an entire family of rodents without opening their mouths, simply by protruding their long, wicked fangs in a manner akin to a stiletto knife. After confirming death with fang pricks, they use one fang as a gaff to drag the prey out of the burrows and consume them.8

To prevent a counterattack by toothy mammalian prey, the venom is required to work quickly, and over millions of years, evolution’s alchemy lab designed new, fast-acting toxins to ensure the snakes could be efficient killers. Because humans have a similar physiology and cell structure to rodents, some stiletto snake venoms can cause terrible damage to snakebite victims. Depending on the species of stiletto snake, bites to humans can range in severity from temporary pain and swelling to a dramatic rise in blood pressure, tissue necrosis (blackened, gangrenous fingers that rot away or lead to amputation), respiratory failure, heart problems, cerebral hemorrhage, and even death as quickly as forty-five minutes.9 In one infamous case study, a hapless, heavy sleeper died from eight stiletto snake bites after the serpent wandered into his bed in the dead of night.10 One can only imagine the ghastly nightmare that surely raged during his final thoughts.

The species captured by Wandege happened to be the same one responsible for the deadly slumber, and he certainly understood the importance of securing it, because snakes are born escape artists. Soon afterward, I was told by Chifundera, he traveled south with his dangerous captive to Bukavu. From there, he took the day-long ferry over Lake Kivu to the city of Goma, near the northwestern border of Rwanda. His plan was to rendezvous with other Congolese colleagues who had worked with me during previous expeditions, including Chifundera, the logistics coordinator and lead Congolese herpetologist. Shortly after dusk, Wandege decided to take a nap, and he awoke to screams from a nearby woman who had noticed that his snake escaped through a tiny hole in the bag. He quickly realized that if the panic spread on the overloaded boat, it could capsize, and to avert disaster, he recaptured the snake with his hand. Big mistake.

Although he managed to calm the woman and secure the snake in a bucket that was within reach, it bit him during the chaotic scramble to recapture it. Knowing that he was in trouble, he grabbed a razor blade and slashed deep cuts in his flesh near the fang puncture, and then stuffed them with his katumbanyi plant. Perhaps it worked a little, because he was able to find his forceps to secure the stiletto snake in a new bag. He also managed to use his cellphone to call his son in Goma, and asked him to meet him at the dock with crushed leaves of the Lantana trifolia plant (another one with putative anti-venomous properties), commonly used across the world as an ornamental hedge because of its pretty lavender flowers.

Wandege planned to combine the leaves with water to make an oral elixir. But by the time he arrived in Goma the next morning, his entire arm was painfully swollen and he was taken straight to the hospital. There he languished for hours in agony, and at one point during the night, the doctor warned Chifundera that Wandege was going to die.

But Wandege’s will to live was strong, and somehow he managed to pull through. When I found out about the incident the day before leaving the United States, I told Chifundera that Wandege could keep the advance I sent him for the expedition, and that he should really go back to Lwiro to recover. But he recovered quickly and refused to return home. As a fellow snake enthusiast, I understood his reluctance to miss the expedition. Where we were headed, scores of colorful species of snakes would surely be hiding around every corner, like coiled Christmas presents waiting to be unwrapped from the jungle. Despite knowing painfully well the price he might have to pay, how could he resist? None of us could.

With Wandege’s participation confirmed, we planned to meet in Kinshasa, Congo’s riverside capital. Full of the hope one experiences at the beginning of an adventure, I looked forward to a cold Primus, effectively the national beer of Congo, while enjoying one of the delicious grilled fish from the nearby river. Although I had been to eastern Congo six times before during previous expeditions, this was to be my first trip to the western part of the country, over 1,400 miles away. Based on travel books, I knew the megalopolis would be hot, polluted, chaotic, and dangerous in places, a far cry from the “Kin la belle” (Kinshasa the beautiful) it had been called during the colonial era. But Congo’s largest city, now free from the injustice of colonialism, also promised to be an interesting crossroads of the country’s cultures, politics, and history.



Long before any white man explored the lower Congo River where Kinshasa is located today, much of the territory surrounding it had been part of the kingdom of the Kongo, which included millions of people and extended far to the south into modern-day Angola.11 The kingdom’s rise likely coincided with the introduction of blacksmithing around the fourteenth century, and indeed, one of the Kongo’s first kings, Ntinu Wene,12 was widely known as Ngangula a Kongo (Blacksmith [King] of the Kongo) for his interest in forging iron weapons and tools. Metalworking was usually restricted to nobility, and it became an honored part of several rituals, as well as an essential component of the kingdom’s art, culture, and violent expansion.13

Kongo civilization was remarkable in many ways, and although specific practices varied among ethnic groups,14 some examples paint a vivid picture of the society. Its judicial system was run by a chief justice and several regional judges, who laid down the law, enforced it, and settled disputes. Diviners were also influential members of Kongo society who determined causes of death and illness (usually from displeased ancestors, evil fetishes, or sorcery), advised nobles about optimal times for war, interpreted omens, and administered ordeals by poison to ascertain the guilt or innocence of accused thieves, sorcerers, and “eaters of souls.”15 A ritual specialist called nganga hammered nails or blades into humanlike wooden power objects that were called idols or fetishes by European observers.16

Bakongo (the people of Kongo) cultivated raffia palms, from which they were able to make astonishingly fine fabrics that some Europeans compared to velvet and silk, and this cloth was used as currency. A Kongo week was four days long, including one day (nsona) dedicated solely to religious rites and recognition of ancestors.17 Because of their sensitive perceptions, dogs were thought to bridge the worlds of the living and dead ancestors.18

Like other notable civilizations of Africa, Kongo had an impressive military. One European observer in 1595 estimated that the king had 100,000 men in his service, and when they went to war, officers used sophisticated signals to coordinate attacks with men using bows and arrows. Armed with daggers and shields made of bark or buffalo hide, soldiers wore small bells on their belts to give them courage during fighting, and the officers issued commands via drums, bells, and horns made from ivory, creating a dramatic soundtrack to their battles. Among the desired spoils of war were human beings, who were either kept as slaves by the most successful soldiers, or more commonly, sold to Portuguese, Dutch, and other European slavers. Over time, the slave trade corrupted the Bakongo to such a degree that even nobles were sold into slavery, weakening the traditions and institutions that had formed the nucleus of the kingdom. The end came at the Battle of Ambouila (a.k.a. Mbwila) in present-day Angola in October 1665, when the Portuguese defeated the Kongo army and decapitated their king.19 The kingdom had been effectively destroyed, but as I would observe firsthand, some aspects of its language and culture would endure.20

Although most of the roughly 2,900 miles of the Congo River is navigable, a series of 32 cataracts begins at Matadi, 93 miles east of the river’s mouth at the Atlantic Ocean, and this obstacle prevented inland exploration by Europeans for centuries.21 Henry Morton Stanley, a British explorer, led a grueling 999-day expedition from Zanzibar to Lake Tanganyika, and thence down the Congo River to Matadi in 1877, losing all four of his European companions and scores of African escorts along the way to disease, drowning, and relentless skirmishes with cannibal tribes who screamed for “meat!” during their attacks. As Stanley neared the end of this journey at the upper reaches of the cataracts, he noticed an unusual widening of the river, which his British companion Frank Pocock supposedly suggested should be named Stanley Pool.22 Stanley was the first white explorer23 to mention a “populous settlement” on the southern edge of the pool named “Nshasa,” where he traded for some badly needed food from its king.24 After encountering some Bakongo traders lower down the river at Mpakambendi, he was struck by their relatively small stature and “good looks.”25

Stanley’s exploration of the river led to the establishment of the Congo Free State in 1885, eventually with Léopoldville as its capital (named after King Leopold II of Belgium who personally owned and ruthlessly exploited this state), complete with a railroad to circumvent the roughly two hundred miles of cataracts between Matadi and the capital, which was initially established as a trading center and located at the southern edge of Stanley Pool (now known as Malebo Pool).26 In 1896, as the railroad was nearing completion, a French rubber trader described Léopoldville as “an attractive and well-built town” with straight avenues that passed through plantations of coffee, bananas, and other tropical fruits.27 At that time, Kinshasa seems to have been considered a nearby, separate town where steamships were assembled from piecemeal, sixty-pound sections that were brought by Bakongo porters from Matadi.28 As the twentieth century dawned and continued, Léopoldville grew in population and importance.

By 1956, at the height of the colonial era in the Belgian Congo, Léopoldville resembled a modern, metropolitan city in Europe. A Belgian tourist guide counted 16,355 Europeans and 282,000 “Natives” that lived in four main areas of the city, including Kinshasa (now merged with the capital city). The city contained several medical marvels, including hospitals (separate ones for Europeans and Congolese in line with colonial modus operandi), a vaccine institute, dispensaries to treat sleeping sickness, tuberculosis and venereal disease, and numerous chemical and biomedical laboratories.29 Léopoldville also contained a radio and telegraph network, several colleges and schools, headquarters for scores of colonial businesses, numerous churches and religious institutions, and sixty-five thousand spectators could watch soccer games at King Baudouin Stadium.30

A decade later in the hasty and violent aftermath of the collapse of Belgian colonialism, and with the assistance of the US government, a military commander named Joseph-Désiré Mobutu (a.k.a. Mobutu Sese Seko) seized power in a coup and became dictator of the country. Many of the colonial institutions and their associated infrastructures decayed from neglect in the subsequent three decades of Mobutu’s rule. He renamed the country Zaïre, flipped Léopoldville to Kinshasa, and continued to use the renamed 20 May Stadium for soccer games, but it also served as an infamous dungeon for torture and execution of political opponents.31 In 1974, Mobutu hosted the famous “Rumble in the Jungle” fight between George Foreman and Muhammad Ali, attended by sixty thousand people in the stadium.32 Because of some disastrous economic decisions by Mobutu in the 1970s, as well as his kleptocratic regime, Zaïre fell on hard financial times.33 Millions of Congolese seeking a better life swelled into Kinshasa’s slums until the population approached about 5 million at the end of the twentieth century.34 By 2015, the megacity’s population had doubled to about 10.6 million, and current projections predict it will be a whopping 75 million within fifty years35—more people than the entire population of the country in 2014.36

Following the brutal reverberations of the Rwandan genocide in 1994, Mobutu’s regime imploded in 1997 when a Congolese rebel leader named Laurent-Désiré Kabila marched hundreds of miles from eastern Congo to Kinshasa, committing numerous atrocities with his kadogo (meaning “small one” in Swahili) child soldiers along the way. Kabila installed himself as Mobutu’s replacement, reverted Zaïre to Democratic Republic of the Congo, and in 1998 when he turned on his foreign backers from Rwanda and Uganda, the Second Congo War (a.k.a. Africa’s World War) commenced, eventually leading to the deaths of over five million people. Kabila was assassinated by one of his own bodyguards during the conflict in 2001, and power was transferred to his son Joseph Kabila, who ruled Congo as president from the historic Palais de la Nation in Kinshasa from 2001 to 2019.37



After the exhaustion of twenty hours of flying time from El Paso to Atlanta, Paris, and Kinshasa, with hours of layovers in between, my arrival in Congo was a blur. Emerging from the cold dry cocoon of the plane on to the tarmac in the early evening, a blast of humidity seemed to instantly bathe my body in dew. As I waited with my fellow passengers for a bus to transfer us to the arrivals hall, squeaking noises alerted me to the presence of numerous bats above me, undoubtedly taking advantage of the insect life attracted by the airport’s bright lights. According to Professor Guy-Crispin Gembu Tungaluna, a bat specialist at the University of Kisangani, Congo (and neighboring Rwanda and Burundi) has over 130 known species of bats, and like many other vertebrate groups, more are being discovered on a regular basis.38

While waiting in line at the immigration checkpoint, I was only vaguely aware of the mosquitoes helicoptering under the yellowish haze of fluorescent lights, and I contemplated the sober reality that nothing would be truly comfortable again for months. Then my attention was riveted by a large color poster showcasing the best of Congo’s wildlife, including the chimpanzee, lion, elephant, okapi, and rhino. My eyes lingered on the latter animal, and I could not help feeling saddened by it. Most of the tourists probably did not realize that Congo’s native rhinos are long gone.

On the one hand, the black rhinoceros (Diceros bicornis) was wiped out of most of north-central Africa, including eastern Congo, long ago.39 In previous centuries, some of this decline was caused by trophy hunters—in 1909 former US president Theodore Roosevelt and his son Kermit killed eleven black rhinos during a safari to East Africa.40 In more recent decades, demand from Asian markets has fueled devastating African rhino poaching because of the bogus belief that rhino horn (consisting of keratin protein like that in your fingernails) can be used to cure everything from cancer to hangovers and erectile dysfunction.41 Today there are about three thousand mature individuals remaining in southern and eastern Africa. The International Union for the Conservation of Nature (IUCN), the gold standard for threat assessments of our planet’s life, lists the species as critically endangered, the most serious threat level before extinction in the wild.42 However, thanks to extremely dedicated anti-poaching units in many protected areas and private game reserves of Africa, including the female “black mambas” of South Africa,43 black rhino populations are increasing,44 and recently, they were reintroduced to parks where they had been absent for several decades.45

More disheartening is the annihilation of the northern white rhino (Ceratotherium simum cottoni), a distinct subspecies from the more common and widespread southern white rhino (C. simum simum).46 A genetic study of these rhino subspecies from 2016 suggested they diverged from each other less than one million years ago with only 0.009 p-distance (i.e., the proportion [p] of DNA nucleotide sites that are different between two compared sequences47), not nearly enough genetic distance to be considered distinct species, but nonetheless, they were supported as unique evolutionary lineages, each in need of conservation.48 The northern white rhino had a historical distribution in open savannas with scattered combretum trees in an area encompassing northwestern Uganda, northeastern Congo, South Sudan, and adjoining Central African Republic and southern Chad.49 In the 1960s, their numbers had been at least two thousand.50 When the First Congo War reached Garamba National Park in northeastern Congo in 1996, the only place in the world where the remaining thirty-one rhinos lived in the wild at that time, another poaching spree of the park’s large mammals commenced. By 2006, only a single individual was spotted during a thorough aerial and ground search of the park,51 and 2007 was the last year a white rhino was seen in the wild.52 By 2018, only three of the rhinos remained in captivity, all transferred from a zoo in the Czech Republic to the Ol Pejeta Conservancy in Kenya, where experts hoped the natural environment would encourage reproduction.53 Sudan, the last surviving male and only longshot hope for a captive breeding program, died that year, his final moments memorialized in a heartbreaking photo that made the cover of National Geographic’s October 2019 issue.54

Is there any silver lining? Yes, but patience, optimism, and imagination are required. Rhino sperm, eggs, and other cells in frozen tissue banks might be used with cutting-edge techniques in reproductive biology to implant lab-fertilized embryos into surrogates, but many technical challenges need to be surmounted.55 In recent years, scientists have produced twenty-nine northern white rhino embryos from one of the remaining female’s eggs and sperm from four deceased males. In 2024, a technique for rhino in vitro fertilization was perfected, and there is new hope to implant a northern white rhino embryo in a southern white rhino surrogate.56 However, even if this promising endeavor is successful, the genetic diversity of the babies from only one mother will be low, which is likely to cause problems with inbreeding depression—lower survival and fertility rates of progeny from closely related individuals.57 Additional innovations from stem cells and gene-editing technology will be needed to address the latter problem, all of which are likely to require decades of work.58 Recently developed advances in genomics sequencing have made it possible to obtain impressive amounts of genetic data from historical natural history collections of rhino skins and horns obtained as early as 1845,59 and together with the revolutionary CRISPR-Cas9 gene-editing tool, this, too, could lead to a path to restore the northern white rhino to the wild in the coming decades.60

As for the southern white rhino, the subspecies had an estimated population size of about ten thousand individuals in 2020, but poaching continues to be a problem in areas with weak law enforcement.61 In June 2023, a conservation organization called African Parks transported sixteen southern white rhinos from a private reserve in South Africa to Garamba in an attempt to “fulfill the role of the northern white rhino in the landscape.”62



An annoyed immigration official jolted me out of my thoughts and jammed his stamper onto my passport with the force of a sledgehammer before waving me through to the arrivals area. Restless and struggling with the sauna-like climate, I wandered into the chaos near the luggage conveyor belt, where a sweaty man with a dolly greeted me in French, asking if I needed help with my baggage. Through the throng of people near the exit, I could see Chifundera waiting eagerly for me, but the airport official holding them back looked serious and would not let anyone pass beyond a flimsy security barrier. Knowing that it would be difficult to collect the mountain of luggage I had brought with me and push it through the tight crowds of people by myself, I reluctantly agreed to accept some help. I fidgeted nervously as I watched and waited for an hour for my luggage to appear, but by some miracle, nothing was missing or damaged.

“Oh!” Chifundera exclaimed as I reached out my hand to shake his. “The food in Texas must be very good!” he joked as he eyed my waistline, undoubtedly larger from the last time we had seen each other. His warm smile was very welcoming, and I caught a glint of excitement in his eye, because our seventh expedition together was about to begin. He started barking orders at the baggage handlers wrangling my stuff, and when somebody on the airport security staff started wondering out loud what I might have in all my baggage, Chifundera immediately switched his expression to aggrievement, going out of his way to tilt his head and expose an evil eye toward the offender. Somehow he looked younger than his diminutive middle-aged body suggested, but ever the politician, his natural charisma and regal composure persuaded the airport officials to let us pass through the barrier without delay. This would be only the first of many bureaucratic miracles he would conjure during the expedition.

As we emerged out of the arrivals area, I spied two beaming faces from Aristote and Wandege, the other veteran members of the Congolese herpetology crew. Stocky and of medium height, Aristote gripped my extended hand and drew me in close so that he could greet me in the traditional African way with a strong tap of our shaved heads, first on the left, then on the right, and finishing at the center. His enthusiasm (or was it the beer that I could smell on his breath?) was so strong that his final tap was more of an accidental headbutt, but I forgot my headache the instant I saw his huge grin. “Jambo, muzungu (Welcome, white man),” he slurred as he shook my hand repeatedly. Invariably jovial, Aristote never failed to put a smile on my face.

More cautious and quiet, a tall and skinny Wandege slipped in to repeat Aristote’s greeting, exclaiming “Welcome!” in his thick and abstruse accent. I looked him up and down as well as I could in the dim light to see if I could sense any aftereffects of the snakebite, but he looked completely normal. When I asked him how he was feeling, he replied “Ok, no parabolem!” Before I had a chance to contemplate his health further, Chifundera gestured for us to move on so that we could leave the airport and commence the difficult journey into the city.

I could not get a clear look at my surroundings in the darkness as we left the Ndjili airport and drove west into the outskirts of the city, where we encountered endless potholes and traffic that crippled our progress. Weary from jetlag and sweating profusely from the miasma of smog and thick humidity, I completely lost track of time as our rented minibus lurched among jarring dips, bumps, and sharp turns in the road. We passed an endless series of roadside shacks and the Congolese equivalent of strip malls. My senses were assaulted by smoke, LED lights, blaring music, shouting, gesticulating, and a noisome mix of car exhaust, food, and sewage. By the time we reached the simple “LosAngeles” Flat Hotel on Avenue Kasavubu in the western part of Kinshasa, I had only enough energy to wolf down a meal of cassava and beef in an oily sauce before dragging myself under a mosquito net to sleep. I would need my rest, because the following day, jetlag or not, we would make a mad dash through the city to buy supplies for our first stop, Bombo-Lumene Reserve, just east of Kinshasa.



Bright and early the next morning I quaffed several cups of coffee to ward off the upside-down feeling of jumping several time zones, and we squeezed into a taxi for a trip into the commercial district of Kinshasa. I greeted the driver and noticed he proudly displayed Congo’s blue, red, and yellow flag on the dashboard. As we entered the heart of the capital, Kinshasa struck me as a city of contrasts. Many of the streets we had passed through were full of potholes and eroded pavement, but the main thoroughfare through the center of the city, Boulevard du 30 Juin (in honor of the day of independence in 1960), had four well-paved lanes with clearly demarcated crosswalks and working streetlights. Here and there I could see colonial-era buildings with their distinctive round arches over the front doors, but in between them were modern multistory buildings containing businesses, hotels, restaurants, and government offices. As we passed into the northernmost section of the city, Chif pointed out the five-star Hotel Memling, where journalists had watched Zaïrean soldiers fleeing from the invading forces of Laurent Kabila in 1996.63

Everywhere I looked, street vendors sold everything from food to cheap watches under large market umbrellas. African men in brightly colored suits clutched briefcases and cellphones as they walked briskly past less fortunate people pushing carts with various goods they hoped to sell in the city’s markets. Large billboards advertised everything from beer to real estate, along with public health warnings about HIV and AIDS. The horizon was full of large cranes that were constructing more buildings, suggesting a buoyant economy.

Chifundera knew the city well, and we left our taxi in an area with lots of shops on the ground floor of buildings that looked like they were built in the mid-twentieth century. Like other cities I had passed through in Congo, Kinshasa was filled with the sounds of blaring rumba music, honking car horns, trucks with broken mufflers (many erupting clouds of black smoke), vendors advertising their wares with megaphones, and people shouting to one another over the din of the city. Men and women greeted one another with handshakes that lingered for minutes into their animated conversations, and I marveled how sleeping babies, swaddled in cloth slings on their mothers’ backs, slept obliviously through the racket.

I was briefly introduced to Elvis, our recently hired, eighteen-year-old cook, who shook my hand with a warm smile. He joined Aristote and Wandege on a mission to buy rice, beans, and cooking implements we would need for the first leg of our expedition. Chif and I wandered into several stores to buy malaria medication and other supplies, and later, we ended up at the city’s central post office because he needed to retrieve some paperwork from them. We walked past walls with hundreds of postal lockers from the colonial era, but all of them were hanging open and the locks seemed to be missing or broken. I asked Chif if mail service in Congo had been re-established in recent years, because I knew it had not survived long after the collapse of colonialism, and recent packages I had sent to him were mailed to a post office box he rented in Rwanda near the Congolese border.

Chif gave me a sarcastic smile and explained that in theory the Kinshasa post office was supposed to function, but in reality it did not. He told me that recently, he had written a research grant to a funding agency in Japan that required a hard copy in the mail. He took the envelope to the post office, paid the $100 exorbitant postage, and was assured that it would arrive in plenty of time before the deadline. When the Japanese agency failed to confirm receipt, Chif returned to the post office to find out what happened. The clerk at the window had no clue, but behind him on a shelf, Chif spied his envelope, forgotten and rotting in the tropical climate. Somehow he found the sense of humor to laugh.

By the time our errands were finished and we returned to the hotel in the late afternoon, I was running out of energy, but Aristote told me he had captured a lizard during their return from the market, the first one of the expedition. Wandege appeared with a white cloth bag tied in a knot, the “container” of choice for captured lizards and snakes.

“Aristote and Wandege!” I beamed, “you found something already?”

Wandege’s gentle eyes widened just for a moment in a proud affirmative, and in his measured and heavy accent replied, “Yeeeus, Aristote caught one agamas on zeh wall for you.”

Completely forgetting my exhaustion, I eagerly accepted the bag, untied the knot, and peered inside. My glance was met by a foot-long, bluish-gray lizard with an orange head—an Agama! Common around the walls and buildings of human settlements across Africa, agama lizards are easily recognizable by their bright colors, at least in males when they are basking in the hot sun, scales as rough as sandpaper, and prominent claws to grip surfaces ranging from brick walls to trees. Studies of the
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		The variable burrowing asp (Atractaspis irregularis) that nearly ended Wandege’s life. Photo by the author.
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		An enormous fig tree (Ficus) at Mpote-Emange village near Lake Mai-Ndombe. Hammer-headed fruit bats (Hypsignathus monstrosus) called from its branches every night. Photo by the author.



		A golden puddle frog (Phrynobatrachus auritus) found in the forest at Mpote-Emange, near Lake Mai-Ndombe. Photo by the author.



		A banded water cobra (Naja annulata) found at the Salonga River near Bomputu. Photo by the author.



		Wandege searching for water cobras with a young fisherman in Lake Mai-Ndombe. Photo by Mwenebatu M. Aristote.



		A dwarf water cobra (Naja nana) with a banded pattern from Lake Mai-Ndombe. Identification confirmed with morphological data. Photo by the author.



		Aristote gets hunting lessons from the Batwa of Isongo. If you look closely, you can see he is holding an inflorescence of the African locust-bean tree (Parkia bicolor), the “microphone” to God. Photo by Wandege M. Muninga.



		Hogtied dwarf crocodiles (Osteolaemus osborni) at Isongo. Photo by Mwenebatu M. Aristote.



		Chifundera entertains the Batwa of Npenda with the playback function of his camera. Photo by Mwenebatu M. Aristote.



		A likely new species of African gliding lizard (Holaspis), captured by Batwa near Lake Tumba. When threatened by predators, these lizards can leap from 150-foot-tall rainforest trees and use fringes of skin to glide safely to the ground. Photo by the author.



		A white-bellied pangolin (Phataginus tricuspis) captured by Batwa at Npenda. Photo by Mwenebatu M. Aristote.



		Batwa girls at Npenda prepare to dance in celebratory costumes. Photo by the author.



		A lone fisherman paddles his dugout canoe on the Salonga River. Photo by the author.



		A likely new species of forest treefrog (Leptopelis) from Ikakao near Bomputu. Photo by the author.



		Aristote chats with children near our tents and towering clumps of bamboo at Watsi Kengo. Photo by the author.



		A rare burrowing cobra (Naja multifasciata) found at Watsi Kengo. Photo by the author.



		The beautifully camouflaged and potentially deadly rhinoceros viper (Bitis nasicornis). Photo by the author.



		A juvenile slender-snouted crocodile (Mecistops leptorhynchus). Photo by the author.



		Wandege dons a winter hat in our dugout boat as he looks at the forest along the Yenge River. Poignard keeps watch in the bow. Photo by the author.



		A powdered tree snake from Salonga National Park that was named as a new species (Toxicodryas adamantea) by the author and colleagues in 2021. This species is venomous, but no snakebite cases have been recorded and the toxicity of the venom remains unknown. Photo by the author.



		The herpetology team pauses a daytime search for animals in the forest at Lotulo, Salonga National Park. Pictured from left to right are park ranger Jean-Louis Lokwa Bonjulu, Chifundera, the author, Aristote, and park ranger Wema Engulu. Photo by Wandege M. Muninga.



		A splendid tree snake (Rhamnophis aethiopissa) found at Efofa on the Salonga River. Photo by the author.



		A venomous green bush viper (Atheris squamigera) flicks its tongue at Watsi Kengo. Photo by the author.



		A young Central African rock python (Python sebae) found near the Salonga River. Photo by the author.



		The one-horned “unicornis” variant of Trioceros oweni. Photo by the author. 











Guide





		Cover



		Title Page



		Copyright



		Dedication



		Contents



		List of Abbreviations



		1.Dragon’s Breath



		Acknowledgments



		Notes



		References



		Index



		Start of Content











Pagebreaks of the Print Version





		Cover Page



		i



		ii



		iv



		v



		vi



		vii



		viii



		ix



		x



		xi



		xii



		xiii



		xiv



		xv



		xvii



		xviii



		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



		205



		206



		207



		209



		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



		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



		285



		286



		287



		288



		289



		290



		291



		292



		293



		294



		295



		296



		297



		298











OEBPS/images/9780826368256.jpg
A

o et
& . e

2R

or






OEBPS/images/map.jpg
T h
.
EQUATEUR
N
Mbandaka
Bus,
W E Sley ~ Bokengu /.
fopsifd a o e
S Ingende o’ Balolombo -,
otekad %, B t
BotekaCg, |ondo-Bulumbe %,P\ OMPUEK lo,,
/ 5 e
y ) gikoro CRN TSHUAPA ‘o
>, ac %o B
’ /‘ Tumba Npenda N Mon’bo 7 nlkakao
‘ \ Yo / Watsi
b’ \ / atsi Kengo
- 4 i) R a
’:/.—’ ™\ i uLotulga/O”g
7 | LY 9
o v i
REPUBLIC OF Y. s \ % o e
& - £ %
THE CONGO ‘//, Lediima ( Y " % )
GABON 7%, P
LN 4,
) B %,
~° % TR <
% L N
MAP LEGEND Pl Mpote-Emange 2, SN
o .
/‘ \\ = = = International Boundary ] ,FBOIObO h Lac Mai-Ndombe \\‘\ ~
” ;' = = = International Boundary (Disputed) ‘\ ] . Salonga‘} "\
A — -~~~ Province Boundary (é uNkala MAI-NDOMBE R
1 /
== Road iri 1 4
R,Oa ¢ Tshumbiri oKutu J
iver 7 o
| | h 23 DEMOCRATIC /National
B Collection Locality l' - Mushieo tim; 3 REPUBLIC OF THE p
© Capital
| Kasy:
O Town/Village pKwamOUth saj < CONGO
Park/Preserve )
/
/
/
0 50 100km /Mai-MpiIi
[ e — PP
[ e e ——— (orest Reserve
0 50 /
Lumene
({{eserve ’\, =
|| 2
3
£
3

Lueb

Map by International Mapping






OEBPS/images/pg4.jpg
o

lpana
i

Thouwdou -
Uy, R

gy

MASSANGO

5”2
o= oy,
, s
i
Uin a4

*
7

7 /’/('

~ Imperiled queéts,\

Fqu New Species in the Cohgo

HIGH ROAD BOOKS - o r !

ALBUQUERQUE





