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			Warning: We Are Seriously Outnumbered


			In 1909, the Chicago Daily Tribune ran an article titled “If Bugs Were the Size of Men.” The reporter asked what would happen “if some mighty magician’s wand should be waved over the world tomorrow and mankind be reduced to the size of insects, while these tiny creatures should reach the size of men.”


			The article imagined what it would be like if humans traded places with bugs: the giant Hercules beetle was not just tough, but immoral, with a taste for drinking and fighting; bark beetles would mow down massive fortresses; armies would be helpless against the weapons of the bombardier beetle; and spiders would “destroy elephants . . . a man’s only possible salvation would be that he was too insignificant to attack.” Even lions would cower in fear against these new winged and multilegged enemies.


			The reporter’s intent was, undoubtedly, to make the point that insects are powerful in their own way, and that it is only their size that keeps them from conquering the world.


			In fact, insects have changed the course of history. They have halted soldiers in their tracks. They have driven farmers off their land. They have devoured cities and forests, and inflicted pain, suffering, and death upon hundreds of millions.


			This is not to say that they don’t do good as well. They pollinate the plants that feed us, and they are themselves food for creatures up and down the food chain. They do the vital work of decomposition, returning everything from fallen leaves to fallen heroes back to the earth. Many insects, from the blow fly to the blister beetle, have proven useful in medicine. And insects prey on one another, keeping pests in check. We could not live without them. In fact, indiscriminate pesticide use and destruction of their habitats is far more harmful than simply learning to live alongside them and appreciate their better qualities.


			Entomologists, the scientists who study insects, will quickly protest that the term “bug” is misleading, and they are right. Most of us use the word to describe any number of tiny slithering and crawling creatures. Strictly speaking, an insect is a creature with six legs, a three-segmented body, and usually two sets of wings. A true bug is a subset of insect in the order Hemiptera that has piercing and sucking mouthparts. An aphid, therefore, is a type of insect that we can properly call a bug; an ant is not. Spiders, worms, centipedes, slugs, and scorpions are not insects at all but arachnids and other classes of creatures that are only distantly related to insects. But for the sake of simplicity, this book uses the amateur’s definition of the term “bug” to refer to them all.


			To date, over one million species of insects have been described worldwide. It is estimated that there are ten quintillion insects alive on the planet right now, which means that for each one of us, there are two hundred million of them. If you arranged all living creatures on earth into a pyramid, almost all of it would be made up of insects, spiders, and the like. Animals and people would form only the smallest section in one corner of the pyramid. We are seriously outnumbered.


			A Brief Explanation of Scientific Classification


			Scientists put all living creatures into seven levels of classification. For example, here is the scientific classification for humans:


			Kingdom: Animalia


			Phylum: Chordata


			Class: Mammalia


			Order: Primates


			Family: Hominidae


			Genus: Homo 


			Species: sapiens


			The scientific name of a living creature is its genus followed by its species, such as Homo sapiens for humans.


			When a writer is referring generally to any species within the same genus, she might give just the genus name followed by the abbreviation sp., which stands for species and indicates that the writer is not referring to any particular species. The abbreviation spp. means that the writer is referring to several species at once. You’ll see both abbreviations in this book. The mosquito is referred to as Anopheles sp. This means that the information found within the chapter is not limited to any particular species of mosquito. 
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			Brazilian Wandering Spider


			Phoneutria sp.


			

			Size: 6 in (15 cm) including legs


			Family: Ctenidae


			Habitat: Jungles, rain forests, and dark, secluded areas like woodpiles and sheds


			Distribution: Central and South America


			Meet the Relatives: Members of the Ctenidae family are generally ground-dwelling spiders that hunt rather than spin webs.


			


			


			It was a normal day at the Rio de Janeiro airport. Luggage rolled smoothly through the security checkpoint, the X-ray machines revealing the usual assortment of bikinis and sandals and suntan lotion. But the contents of one suitcase brought the entire checkpoint to a halt. Judging from the image on the X-ray machine, the suitcase appeared to hold hundreds of tiny, twisted legs.


			Someone was trying to sneak deadly spiders out of Brazil! The suitcase was carefully packed with tiny white boxes, each one holding a single live spider. The smuggler was a young Welshman who claimed he was bringing them back to Wales to sell in his spider shop. A complete search of his luggage turned up a thousand spiders in all. He even packed them in his carry-on bag. Brazilian security officials remarked that had the spiders escaped and started dropping down from the overhead bins during the flight, the chaos would have been unimaginable.


			For identification the spiders were sent to a laboratory, where it became clear that these were no ordinary arachnids. One of the species the Welshman had collected was the Brazilian wandering spider, believed to be among the most dangerous in the world.


			This large, grayish-brown spider is unusual since it doesn’t spin a web and wait for prey to blunder into it. Instead, it prowls the floor of the jungle and even walks through the city, hunting for dinner late into the night. And while most spiders will scurry away at the sight of an aggressor, the Brazilian wandering spider stands its ground, rising up on its hind legs to get ready for a fight. Anyone who swats at one of these spiders had better aim to kill, because if it survives a swat with a broom, it might try to climb straight up the handle and bite.


			The spider’s bite causes a flood of immediate and severe pain, which can be followed by difficulty breathing, paralysis, and even asphyxiation. People who suspect that they’ve been bitten by a Brazilian wandering spider must seek immediate medical attention, but with proper care and a little luck they will survive.


			There are eight species of wandering spiders. They are all found throughout parts of Central and South America and are recognizable for their eight eyes, four of which form a box shape directly in the front of their face. The eight species are not all equally venomous, and when bitten, most people suffer only mild pain and recover fully. However, the most venomous species are capable of killing, with young children and the elderly at the greatest risk.


			The spider has earned the nickname “banana spider” because it sometimes climbs around in banana trees hunting for prey and ends up as a stowaway in shipments of fruit. There are many harmless look-alike species that turn up in bananas and other cargo as well, and only a few scientists around the world are capable of making an accurate identification. It is difficult, therefore, to rely on media accounts of Brazilian wandering spider bites inflicted by spiders in imported produce. Nonetheless, a British chef unpacking a box of bananas in the kitchen was reportedly bitten by one in 2005. Despite the pain and shock, he managed to grab his cell phone and snap a picture of the spider. The spider itself was later found in the kitchen, allowing experts to identify it and give the man the right course of treatment. He survived, but only after spending a week in the hospital.
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			Tsetse Fly


			Glossina sp.


			

			Size: 1/4–1/2 in (6–13 mm)


			Family: Glossinidae


			Habitat: Rain forests, savanna woodlands, and thickets


			Distribution: Africa, particularly in the south


			Meet the Relatives: There are about twenty-five species of tsetse flies, and they make up the entire Glossinidae family.


			


			


			In 1742, a surgeon named John Atkins described a condition he called “the Sleepy Distemper.” It afflicted people taken from West Africa and enslaved, and it seemed to come on with no warning other than a loss of appetite, followed by a state of sleep so deep that not even a beating would awake them. “Their Sleeps are sound,” he wrote, “and Sense of Feeling very little; for pulling, drubbing, or whipping, will scarce stir up Sense and Power enough to move; and the Moment you cease beating the Smart is forgot, and down they fall again into a State of Insensibility.”


			It did not occur to Atkins to investigate the activities of a large, annoying fly that made a tse-tse sound as it buzzed around. It would be over a hundred years before the true cause of sleeping sickness was known.


			The tsetse fly is found primarily in Africa south of the Sahara desert. Both male and female flies require blood meals to survive. There are about thirty species of the fly, which attack humans on different parts of their bodies. Glossina morsitans, for instance, will bite anywhere, while Glossina palpalis prefers to feed above the waist, and Glossina tachinoides generally attacks below the knee. Most tsetse flies are attracted to bright colors, so wearing neutral clothing is one way to ward them off.


			The flies feed on the blood of wild game, livestock, and humans, sometimes transmitting the protozoa that cause sleeping sickness from one infected creature to the next. The first symptom is an extreme swelling of the lymph nodes, masses of tissue in the body. The infection finds its way into the central nervous system and brain, causing irritability, fatigue, aches, personality changes, confusion, and slurred speech. Left untreated, a person may be dead within six months, usually from heart failure.


			Although the fly has been around for at least thirty-four million years, the disease it transmits was mentioned only occasionally in early medical writings. It was not until European explorers began moving large expeditions of animals and workers through the African continent that sleeping sickness, called trypanosomiasis, became widespread and better understood. Journalist and British explorer Henry Morton Stanley traveled through Uganda in the late nineteenth century with a large party of cattle and men. They were followed by the tsetse fly, which accompanied the expedition because of the easy food source. He left an epidemic of sleeping sickness in his wake that wiped out as much as two-thirds of the region’s population. 


			There are two forms of the disease, one found in East Africa and another found in West Africa. It is estimated that fifty to seventy thousand people may be infected with the disease today, but that number was ten times as high just a decade ago.


			One strategy for controlling the disease focuses on the tsetse fly itself. Scientists at the International Atomic Energy Agency have found some success with a “sterile insect technique” that involves raising male flies in a laboratory, exposing them to radiation to render them sterile, then releasing them to mate with females, which would then finish their life cycle without actually reproducing.
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			Assassin Bug


			Triatoma infestans


			

			Size: 1/2–1 in (1.3–2.5 cm)


			Family: Reduviidae


			Habitat: Generally found near prey, which could mean homes, barns, nests, caves, or any shelters where birds, rodents, and other mammals live


			Distribution: North and South America; some species in India and Southeast Asia


			Meet the Relatives: Wheel bugs, which prey upon caterpillars and other garden pests, are a type of assassin bug. Other relatives include the so-called thread-legged bugs, a group of long, skinny insects whose victims include spiders and other insects.


			


			


			In 1835, Charles Darwin, the English scientist whose theory of evolution helped demonstrate that humans and other creatures evolved from a common ancestor, recorded a strange encounter with a bug in Argentina. He was near the end of his journey on board the HMS Beagle, a British naval ship charged with surveying South America. Darwin had been hired to fulfill the role of scholarly companion to the captain and ship’s naturalist. The journey had already been fraught with peril: the captain was unstable and ill-tempered; the locals attacked the crew and robbed them; and most everyone suffered illness or hunger at some point. Then, on March 25, Darwin himself became dinner for one of the region’s bloodsucking insects. In his diary he wrote: “At night I experienced an attack (for it deserves no less a name) of the Benchuca, a species of Reduvius, the great black bug of the Pampas. It is most disgusting to feel soft wingless insects, about an inch long, crawling over one’s body.”


			He also recounted an experiment in which several of his shipmates offered themselves up to the bloodthirsty beasts: “When placed on a table, and though surrounded by people, if a finger was presented, the bold insect would immediately protrude its sucker, make a charge, and if allowed, draw blood . . . This one feast, for which the benchuca was indebted to one of the officers, kept it fat during four whole months.”


			What Darwin didn’t know—what no one knew at the time—was that the bite of some assassin bugs can transmit a fatal illness called Chagas disease. There are about 138 species of these large, oval-shaped, bloodsucking insects worldwide, half of which are known to transmit the disease. Most are found in North and South America, although there are some species in India and Southeast Asia. They live quite comfortably alongside their hosts, hiding out in burrows and nests and feeding on the small rodents or bats that live in them. They’re not shy about moving into houses or barns, either. In some parts of Latin America, where palm fronds are used as roofing material, the bugs are accidentally introduced into local households through eggs attached to the fronds.


			Assassin bugs go through five nympha stages on their way to adulthood, drinking up to nine times their weight in blood during a single feeding. An adult female may live six months, and during that time, she’ll lay one hundred to six hundred eggs, the precise number depending on how much blood she consumes.


			In most cases, the bite of the assassin bug causes no pain. It may feed for just a few minutes or up to half an hour, its body growing engorged as it drinks. A home with a severe infestation may contain several hundred bugs. In this case, it would not be uncommon for as many as twenty bugs to feed on an individual person, taking one to three milliliters of blood per night, a little more than half a teaspoon. Health-care workers visiting the homes of their patients recognize the worst infestations by the black-and-white streaks of waste products running down the walls.


			The assassin bug’s preference for feeding around the mouth of its victim has earned it the nickname “kissing bug.” Unfortunately, it can be the kiss of death. In 1908, a Brazilian doctor named Carlos Chagas was studying malaria when he noticed this bloodsucking insect and decided to find out whether it was carrying any disease-causing microbes. What he found was a protozoan parasite that the bug takes in during a meal. The parasite develops and multiplies inside the gut of the bug, and is then excreted in its feces. People get infected not from the bite itself but from the feces deposited on the skin of the victim while the bug feeds. Scratching or rubbing the bug bite pushes the waste into the wound, introducing it into the bloodstream. (North American assassin bugs wait to do their business about a half hour after they have eaten, by which time they have moved away from the victim. This helps explain why the disease is less common in the United States.)


			What is most remarkable about Chagas’s discovery is that he found the disease inside the vector insect, the organism that carries the disease from one host to another, first. Then he went on to diagnose humans who were infected with it. This process was unusual because scientists usually trace a disease back from infected human beings to the animals they came in contact with. Chagas realized that he’d stumbled across a fatal disease that seemed to be linked to colonization. As settlers cleared land in the jungle and built mud and palm-thatched huts, the assassin bugs that were already living in the jungle and carrying the disease from one rodent to another found themselves suddenly living among humans—a fantastic source of warm, rich blood. Although the locals had already named the bug—some called it vinchuca, which means “that which lets itself fall” from the roof; others called it Chitimacha, which means “that which fears the cold”—the disease caused by the bug was just starting to become widespread around the time Dr. Chagas discovered it.


			People who are bitten by infected bugs around the eyes develop a terrible swelling. Bites elsewhere on the body result in small sores that give way to fever and swollen lymph nodes. Chagas disease can kill in its early stages. Most people go on to experience a symptomless phase, followed by extensive damage to the heart, intestines, and other major organs, which may ultimately be fatal. About three hundred thousand people in the United States live with Chagas disease, and eight to eleven million people throughout Latin America suffer from it. Although early treatment can kill the parasites, there is no treatment for the later stages of the disease.


			Some historians speculate that Charles Darwin himself was infected with Chagas disease and ultimately died from it. This would explain some of the strange and complicated health problems that plagued him throughout his life. However, the fact that he seems to have suffered from some of the same symptoms before he encountered the assassin bug in Argentina argues against that theory. Requests to exhume his remains from Westminster Abbey and test them for Chagas disease have been denied, leaving the exact cause of his health problems a mystery.
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			Mosquito


			Anopheles sp.


			

			Size: Wing length 1/8 in (3 mm)


			Family: Culicidae


			Habitat: Varies widely, but usually found around bodies of water, from lakes to marshes to isolated pools


			Distribution: Tropical, subtropical, and some temperate climates worldwide


			Meet the Relatives: All mosquitoes are found in the family Culicidae. There are roughly 3000 species, 150 of which live in North America. 


			


			


			On July 10, 1783, just as the Revolutionary War was coming to an end, George Washington, American general and commander in chief of the colonial armies, wrote to his nephew that “Mrs. Washington has had three of the Ague & fever & is much with it.”


			The “Ague & fever” that the future first president of the United States was referring to was malaria, a disease that had plagued him since he was a teenager and also infected his wife. He suffered several bouts of it over the years, along with smallpox, typhoid fever, pneumonia, and influenza. The treatment for malaria was quinine, extracted from the bark of the South American cinchona tree. Although quinine was already in use in Europe, it didn’t reach the Washingtons until later in life. Unfortunately, the president took so much of the drug that it caused severe hearing loss during the second year of his first term.


			Malaria has been called our “forever enemy.” Tests on mosquitoes preserved in amber from thirty million years ago show that it predates humans. The earliest medical texts refer to a “malarial fever,” and some even suggested that an insect bite could be the cause. The word malaria, however, comes from the Italian word for “bad air” and suggests the commonly held belief that malaria was simply present in the air.


			As we now know, mosquitoes are to blame. They transmit not just malaria but dengue fever, yellow fever, Rift Valley fever, and about a hundred other human diseases. Roughly one in five of all insect-transmitted diseases come from mosquitoes, making them the world’s deadliest insect. Malaria is believed to have killed more people than all wars combined. 


			Malaria is caused by four species of microscopic parasites that cause different strains of malaria. It’s spread only by female mosquitoes, since males don’t feed on blood. First, the mosquitoes become infected by feeding on an infected host and taking in male and female parasites along with the blood. Next, the parasites reproduce in the mosquito’s body, and within several days, they make their way to the salivary glands, which create saliva. Because mosquitoes live only a few weeks, they may not survive long enough for this to happen. But if it does happen, and they then feed on someone else, the disease cycle continues. The mosquitoes inject saliva into their victim, thereby stopping the blood from clotting by acting as an anticoagulant. If enough parasites are present in the mosquito’s saliva, the victim may become infected—but it is possible to be bitten by an infected mosquito and not get malaria.

OEBPS/image/p_001.png





OEBPS/image/p_006.png





OEBPS/image/p_0ii.png





OEBPS/image/p_00v.png





OEBPS/image/p_iii.png





OEBPS/image/logo.png





OEBPS/image/p_xii.png





OEBPS/image/p_002.png





OEBPS/image/p_viii.png





OEBPS/image/p_010.png





OEBPS/image/p_016.png





OEBPS/image/9781616207700.jpg
Th?a Qimg Rveafc‘i‘\‘ers"E‘d/i.:ion- of v"c'hé
New York Times Bestseller

R

- AMY STEWART & =
mus'fra'rcal by Br"lbvny.Md,r_foml"Crllibs

.
ok st Lo degi A I it






