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INTRODUCTION


  


  WARNING: We Are Seriously Outnumbered





  In 1909, the Chicago Daily Tribune ran an article titled “If Bugs Were the Size of Men.” It began with this ominous statement: “All the powers of destruction that were ever invented by man are puerile and absurd compared with those with which nature has invested insects.” The reporter went on to ask 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.”




  Chicagoans must have read with alarm of the calamities that would befall them if they were to trade places with bugs: the giant Hercules beetle was not just formidable, but immoral, with a taste for drinking and brawling; bark beetles would mow down massive fortresses; armies would be helpless against the artillery 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 to suggest that only their diminutive size keeps them from conquering the world.




  If only that were true. 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. Any number of insects, from the blow fly to the blister beetle, have proven useful in medicine. And they prey on one another, keeping pests in check. We could not live without them. In fact, indiscriminate pesticide use and destruction of insect habitats is far more harmful than simply learning to live alongside them and to appreciate their finer qualities.




  BUT THIS IS NOT a book celebrating their virtues. As with Wicked Plants, I have devoted myself exclusively to the dark side of the relationship between nature and humans. Some might say that people already harbor enough hatred of insects and need no further encouragement. And those of us who are staunchly on the side of bugs, sweeping them gently out of the house with a word of kindness and refusing to allow chemical sprays into our gardens for fear of disturbing their dinner, might be disinclined to explore their criminal history.




  However, our affections can be as misleading as our phobias. The common garden spider on your windowsill deserves applause for her good deeds, but the bloodsucking assassin bug you encounter on a South American vacation should be given a wide berth. Learning to make such distinctions doesn’t require an entomology degree; a little common sense and an open-minded curiosity is all you need. I hope that Wicked Bugs inspires both—and delivers a few spine-tingling thrills along the way.




  I am not a scientist or doctor. I’m a writer who is fascinated by the natural world. Within each chapter, I set out to tell a deliciously frightening story and to offer just enough information about the habits and lifestyles of each creature to make them easier to recognize. This is by no means a comprehensive field guide or a medical reference book; please do not rely upon it to definitively identify a bug or diagnose an ailment. For that, there is a list of recommended reading and resources at the end of the book.




  Of the thousands of species I could have included, I chose those that intrigued me the most. I use the word wicked rather broadly, encompassing the world’s most painful insects, such as the bullet ant, which gets its name from the fact that its bite feels like a gunshot wound; its most destructive insects, like the Formosan subterranean termite quietly chewing away at the seams of the floodwalls around New Orleans; and disease vectors like the Oriental rat flea that brought the Black Death to Europe. Insects that destroy crops, drive people from their homes, or simply drive people mad all found a place within these pages. Some of the stories are grotesque, and some are tragic, but in every case, I was left awestruck by the power and intricacy of these tiny creatures.




  Entomologists will be quick to protest that the term bug is misleading, and they are quite right. Most of us use the word to describe any number of tiny slithering and crawling creatures; we deploy it with even less precision when we use it to refer to an illness like the stomach flu, a flaw in a computer program, or a listening device hidden in a lampshade. None of these are, from a scientific perspective, accurate. 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. I could not resist including a few of them in this book and beg the forgiveness of scientists for employing 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. Other animals—including people—would form only the smallest section in one corner of the pyramid. We are seriously outnumbered.




  To insects and their squirming, wriggling, and crawling compatriots, I offer my wary respect and unabashed awe. After all I’ve learned, I still can’t bring myself to squash a bug. But I watch them now with more amazement—and alarm—than ever.
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HORRIBLE


  


  African Bat Bug





  AFROCIMEX CONSTRICTUS




  When a North Carolina family discovered tiny, bloodsucking parasites resembling bed bugs in their home, they had no idea that there was worse news still to come. The bugs were a sign that bats had taken up residence in the attic.




  Bat bugs are parasites that favor bats but seek out other warm-blooded creatures when they get exceedingly hungry. They don’t need to eat often—an adult bat bug can survive on one blood meal per year—but in order to have the energy to reproduce, they dine repeatedly on the blood of live bats. The bugs don’t live on the bats themselves; they hide in the warm, dry crevices of an attic or a hollow tree where bats also dwell, and they eat when the bats come home to roost in the early morning hours.




  

    SIZE:


    5 mm




    FAMILY:


    Cimicidae




    HABITAT:


    Close proximity to bat colonies, usually trees or caves, sometimes the eaves and attics of houses




    DISTRIBUTION:


    The African bat bug is native to East Africa, but other species of bat bugs are found worldwide wherever there are large populations of bats, including the American Midwest


  




  Alarmed by the presence of these bugs and the bats they feed upon, the family contacted an exterminator, who advised them to wait until fall, when the young bats would be old enough to fly out of the attic on their own. Then the cracks and crevices around the roof could be patched while the bats were away. Using this method, they eventually succeeded in ridding their home of bats. Unfortunately, the bat bugs were not so easily evicted.




  Once their hosts have left, bat bugs will wander the house and feed on humans. Signs of an infestation include flesh-colored welts on the skin, often in groups of two or three, and itching. The bites are generally harmless, although they could become inflamed or infected from too much scratching. The bugs themselves are rarely spotted as they typically feed while the host is sleeping. At only one-eighth of an inch long, oval-shaped, and dark red in color, they are almost indistinguishable from their close relative, the bed bug.




  In laboratories, colonies of bat bugs quickly go extinct because the females simply cannot escape the painful and destructive attentions of the males.




  While it may be uncomfortable for humans to share a house with these creatures, it’s nothing compared to what female bat bugs experience when they engage in that most intimate of acts with a member of the opposite sex. All species of bat bugs participate in a form of lovemaking called traumatic insemination, in which the male bypasses the female’s vagina altogether and pierces her abdomen with his horribly sharp little penis. The sperm goes straight into the bloodstream, where some of it makes its way to her reproductive organs and the rest is simply absorbed and eliminated.




  This is not at all an agreeable arrangement for female bat bugs. In laboratories, colonies of bat bugs quickly go extinct because the females simply cannot escape the painful and destructive attentions of the males long enough to heal and safely give birth. To get around this problem, the female of one subspecies, the African Afrocimex constrictus, developed an entirely new receptacle called a spermalege that is designed to redirect the male’s repeated stabbings to one particular location in the abdomen where they can be more easily accommodated.




  To further complicate matters, amorous males will also pierce the bodies of male bat bugs. The males, being even more displeased by this behavior than the females, have developed tougher versions of the spermalege in the hopes of protecting themselves against their sex-crazed brethren. This has worked so well that females have taken notice. They are beginning to copy the males, imitating the sturdier version of this false genitalia that the females invented in the first place. This extraordinary case of females-imitating-males-imitating-females has resulted in what one befuddled scientist called “a hotbed of deception” in the twisted world of bat bug romance.




  Meet the Relatives The bat bug is closely related to bed bugs and a few other insects that make their living through hematophagy, the practice of feeding on the blood of warm-blooded animals.
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  HORRIBLE


  


  SHE’S JUST NOT THAT INTO YOU




  African bat bugs aren’t the only creatures that suffer for love. Aggressive and adversarial mating practices are surprisingly common, making for some truly terrible dates. Here are just a few horror stories from the war between the sexes.




  BANANA SLUG




  Ariolimax californicus




  These slugs are an astonishing sight on the forest floor: they are longer than a finger and bright yellow, the precise color of a banana. They’re found all along the West Coast, particularly in California, where they are prized as a kind of strange local treasure. The University of California at Santa Cruz has even adopted the slug as its school mascot.




  For such seemingly peaceable creatures, they engage in very violent sex. Banana slugs are hermaphrodites—possessing both male and female sexual organs—and when they are ready to mate, they leave a trail of slime that acts as a signal to potential partners. As a kind of foreplay, two slugs will eat each other’s slime. Then they size each other up—literally. Because the slugs penetrate each other simultaneously, they try to find partners of roughly the same length to avoid getting stuck. As they get closer to each other, wrapping into an S shape to facilitate mating, they often bite one another. This is normal premating behavior for a slug, but it leaves them both gouged and battered.




  The slugs may remain intertwined for several hours. When they finally begin to disengage, it is not uncommon for them to find that they’ve become hopelessly stuck to one another, leaving a slug with no choice but to chew off its partner’s penis. This behavior, known as apophallation, might seem like an evolutionary dead end. But in fact, the slug survives and can go on to mate again, playing only the part of the female.




  FIREFLY




  Photuris versicolor




  Fireflies use their charming display of lights to signal to one another during summer courtship rituals. The males fly around at night, flashing their lights and hoping to attract a female. Each species communicates with its own distinct pattern of long and short flashes so that it won’t attract a female of the wrong species. The females respond with a flash of light of their own, and their reply is species-specific, too: the length of time that passes between the male’s signal and the female’s response is different for every species, and it is this small difference in signals that allows compatible fireflies to find one another.




  That system works fairly well until a femme fatale firefly belonging to the species Photuris versicolor gets involved. She sends out one pattern of light to attract a mate, but also emits a deceptive signal to attract the male of another species, Photinus ignites. If she can convince him to come near her, she attacks and eats him. But the male of this species is more than just dinner for her—in eating him, she takes on some of the defensive chemicals that he uses to keep predators away. Those chemicals protect not just her, but her young as well.




  PRAYING MANTID




  Tenodera aridifolia sinensis




  A female praying mantid doesn’t always eat her mate, but it happens often enough to make male mantids nervous. Males approach with caution, first assessing whether the female has had anything to eat lately. If she looks well fed, the male has some hope of getting through the ordeal alive. If she’s hungry, he might look for another partner or jump on her from a greater distance to avoid getting grabbed.




  Despite the male’s best efforts, females do tend to turn around and bite their partner’s heads off during copulation. When this happens, he continues to mate with her, completing the act just as she finishes her dinner. By the end of their date there is nothing left of him but his wings.




  The lucky male mantid that survives an encounter with a female is often seen perched on top of her for a few moments afterward. This is not a sign of affection; it’s something more like fear. Males who have made it this far know better than to make any sudden movements. They dismount slowly, with great caution, in hopes of making a safe and quiet escape.




  Males approach with caution, first assessing whether the female has had anything to eat lately. If she looks well fed, the male has some hope of getting through the ordeal alive.




  
GOLDEN ORB-WEAVER





  Nephila plumipes




  This Australian spider is remarkably cannibalistic. Roughly 60 percent of sexual encounters end with the female eating the male, and, in fact, the males make up a significant part of the females’ nutritional intake. To make matters worse, the males are often unable to disentangle themselves from their female partners without breaking off part of their own sexual organ and leaving it inside the female.




  While this could be seen as a genetic advantage—in the bug world it is not uncommon for males to leave behind a “genital plug” that prevents other males from mating with their chosen partner—this does not appear to be the case with Nephila plumipes. Other males are perfectly capable of mating with a female, simply working around the wreckage of her last encounter.




  Researchers have said that because of this injury, “males can expect a limited mating success even if they survive copulation . . . Thus, the costs of post-mating cannibalism for males may be rather small.” In other words, with no prospects of another sexual encounter in their future, they might as well get eaten—at least providing one decent meal for the mother of their children as their final act of parenthood.




  CRAB SPIDER




  Xysticus cristatus, others




  Considering the hazards of lovemaking faced by males in the arachnid and insect worlds, it is no wonder that some species of crab spiders have come up with another plan. Male crab spiders have been observed approaching females cautiously, tapping on them to gauge their readiness for courtship, and then quickly wrapping a few silky threads around the female’s legs to hold her down during mating. This form of bondage is politely referred to as a bridal veil by scientists who have observed the ritual.
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  PAINFUL


  


  Asian Giant Hornet




  VESPA MANDARINIA JAPONICA




  In the last few years, during dry summers, public health officials in Tokyo have warned citizens that the world’s largest and most painful hornet may be in their midst. The so-called Asian giant hornet, known locally as yak-killer, delivers a venomous sting that contains high levels of the pain-inducing compounds normally found in bee or wasp stings, along with a deadly neurotoxin called mandaratoxin that can be fatal. The world’s leading expert in the giant hornet, Masato Ono, described the sting as feeling like “a hot nail through my leg.” Worst of all, the sting attracts other hornets to the victim through the pheromones it leaves behind, increasing the likelihood of being stung several times.




  

    SIZE:


    50 mm




    FAMILY:


    Vespidae




    HABITAT:


    Forests and, increasingly, cities




    DISTRIBUTION:


    Japan, China, Taiwan, Korea, and other areas throughout Asia


  




  In Japan these hornets are called suzumebachi, which translates to “sparrow wasp.” They are so large, measuring five centimeters from head to tail, that when they fly they actually resemble small birds. During hot summers they can be seen in Japanese cities foraging in garbage cans for bits of discarded fish to carry back to their young. Because they are so willing to venture into urban areas in search of food, about forty people die every year after being stung by the massive hornets.




  If such a creature is frightening to humans, imagine what it must look like to a honeybee. Scientists observing wild colonies of the Japanese honeybee, Apis cerana japonica, have long known that the colonies are vulnerable to attacks from the giant hornets. Usually a single hornet shows up first to scout the area. It kills a few bees and brings them back to the hive to feed its young. After more of these trips, the hornet tags the hive by smearing it with pheromones, signaling that it is time for an attack.




  A gang of about thirty hornets descend on the hive, and within a few hours these monstrous creatures massacre as many as thirty thousand of the small honeybees, ripping off their heads and tossing their bodies on the ground. Once they’ve killed the bees, the hornets occupy the empty hive for about ten days, robbing it of its honey and stealing the bee larvae to feed their own children.




  Recently, Masato Ono and his colleagues at Tamagawa University discovered that the Japanese honeybees had devised an extraordinarily clever way of attacking back. The first time a solitary hornet approaches the hive, worker bees retreat inside, luring the hornet to the entrance. Then an army of over five hundred honeybees surround the hornet, beating their wings furiously and raising the surrounding temperature to 116 degrees—just hot enough to kill the hornet.




  This is a dangerous procedure for the honeybees: if the swarm gets just a few degrees hotter, it will kill them as well. In fact, some worker bees do die in the struggle, but the swarm pushes them out of the way and carries on until the hornet is dead. It can take twenty minutes for the honeybees to bake their enemy to death. While it is not unusual for insects to mount a group defense against an enemy, this is the only known case of using body heat alone to defeat an attacker.




  The world’s leading expert in the giant hornet described the sting as feeling like “a hot nail through my leg.”




  The hornets’ extraordinary strength led Japanese researchers to test an extract of their stomach juices as a performance enhancement for athletes. They discovered that adult hornets, which can fly incredible distances in search of food, are actually unable to eat much solid food themselves because their digestive tracts are so small. However, they do bring dead insects back to their young to eat. After the larvae have finished their meal, the adults tap on their heads, which prompts the larvae to offer up a “kiss” consisting of a few drops of clear liquid. The adults drink this liquid, using it as a source of fuel. The Japanese scientists harvested the clear liquid, one drop at a time, from larvae they found in over eighty hornets’ nests. In the laboratory they demonstrated that both mice and graduate students showed reduced fatigue and an increased ability to turn fat into energy after drinking the juice.




  Marathon runner Naoko Takahashi, who won an Olympic gold medal in Sydney in 2000, credited her success to this “hornet juice.” As a natural substance, it didn’t violate the International Olympic Committee rules on performance enhancers. Today an athletic drink called hornet juice is marketed to athletes with the claim that it boosts endurance. However, these drinks don’t contain actual extracts from giant hornet larvae, just a mix of amino acids intended to mimic the powerful juice.




  Meet the Relatives Giant Asian hornets are related to other hornets, which are distinguished from wasps by their larger heads and more rounded abdomens. The European hornet, Vespa crabro, delivers a nasty sting when disturbed, but it is no more deadly than the sting of any other hornet.
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  DEADLY


  


  Assassin Bug




  TRIATOMA INFESTANS




  In 1835, a young Charles Darwin 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 on to fulfill the roles 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 was beset by 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.”




  

    SIZE:


    15–25 mm




    FAMILY:


    Reduviidae




    HABITAT:


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




    DISTRIBUTION:


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


  




  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; but, after the first fortnight, it was quite ready to have another suck.”




  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. These large, oval-shaped insects belong to the family Reduviidae; within that family, there are about 138 species of the bloodsucking Triatoma genus 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 small rodents or bats. 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 inadvertently introduced to local households through eggs attached to the fronds.




  Assassin bugs go through five nymph stages on their way to adulthood, drinking up to nine times their weight in blood during a single feeding. An adult female might 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 might contain several hundred bugs, and 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. Health care workers visiting the homes of patients recognize the worst infestations of these bugs by the streaks of black-and-white 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 called Trypanosoma cruzi 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 by the disease 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 to the bloodstream. (North American assassin bugs wait to do their business until 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 first, then went on to diagnose humans who were infected with it. Once he did, he 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 meant “that which lets itself fall” from the roof, and some called it chirimacha, which meant “that which fears the cold”—the disease caused by the bug was just starting to become widespread around the time Chagas discovered it.




  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.




  People who are bitten 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. The disease can kill in its early stages, but 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.




  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.




  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 bugs.
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DANGEROUS


  


  BUGS OF WAR





  Fifty years ago, in response to the launch of the Soviet satellite Sputnik, the U.S. Department of Defense formed a forward-thinking research office called DARPA, the Defense Advanced Research Projects Agency. Since then, DARPA researchers have developed stealth aircraft, new submarine technology, and an early version of the Internet, among other things. And now they’ve turned their attention to cyborg insects.
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  The Hybrid Insect Micro-Electro-Mechanical System (HI-MEMS) seeks to implant computer chips inside caterpillars before they undergo metamorphosis into moths or butterflies. Scientists hope to use that circuitry to remotely control the flight path of insects so that they can someday be used to fly into enemy locations and transmit intelligence without ever being detected.




  While the HI-MEMS program sounds too strange and futuristic to be true, it is simply the latest in a long history of deploying insects in war. Entomologist Jeffrey Lockwood studies the use of bugs in warfare; his research reveals that even beloved insects like honeybees have been used with malicious intent.
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