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“Thrilling, compellingly readable, and paradigm-shattering. A gateway to a strange but strangely familiar society—a complex international community, ruled by stern, exotic, resonant, and repercussive stories.”
–CHARLES FOSTER, author of Being a Beast


“Both expert and entertaining, Empire of Ants will leave you in no doubt that these wonderfully strange little animals are among the most impressive of all our fellow creatures.”
–DAVID BARRIE, author of Incredible Journeys


“Are we the sole rulers of this world? This wonderful book brings our tiny co-rulers alive via an engaging description of ants’ cities, hard work, warfare, royalty, diversity, and ecological impact. These insects may be quite different from us, but their societies are eerily similar.”
–FRANS DE WAAL, author of Mama’s Last Hug and Are We Smart Enough to Know How Smart Animals Are?


“If you ever wanted to travel to an exotic planet filled with strange life forms—you’ve arrived. The range of sizes, abilities, societies, quirks, and ecological roles that ants have evolved is mind-boggling. And so is this absolutely amazing, beautifully written book.”
–CARL SAFINA, author of Becoming Wild: How Animal Cultures Raise Families, Create Beauty, and Achieve Peace and Beyond Words: What Animals Think and Feel


“This is a charming tribute to the ‘little creatures that run the world.’ A distinctive, fascinating selection of the many wonders we’ve discovered about the world of ants.”
–BERT HO LLDOBLER, Regents’ Professor at Arizona State University and coauthor of the Pulitzer Prize–winning The Ants
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INTRODUCTION


SMALL BUT MIGHTY
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The Indian ant species Harpegnathos saltator uses its large eyes to hunt.





They often say people look like ants when seen from a great height.


I lean forward a little in my seat and look out of the window. Our flight to Peru has yet to reach cruising altitude. Below us, I can just about make out roads, houses and fields, cows in a pasture, here and there a village, and a city in the far distance. It’s not a bad analogy, I think. Everything I can see from up here is something I have encountered in my research on ants: fixed roads, spectacular buildings, agriculture, livestock farming. I let myself sink back into my seat. The parallels don’t stop there, if you think about it. Ants live in cities, just like people. In times of peace, they go about their work, sharing the labor fairly. Each has a job, from the wet nurses in the nursery to the architects, construction workers, and housekeepers in the nest, to the hunters and gatherers, who ensure that everyone is fed. But peace does not last forever, even among ants. Neighbors fight over the borders to their territory and wage bitter wars on one another. Invaders overwhelm unsuspecting colonies. The weaker members are carried off and enslaved. Ants look on as whole empires rise and fall.


Just like us.


NOT ALL QUEENS ARE CREATED EQUAL


Of course, the parallels don’t necessarily mean that ants and humans are the same, or that ants would do a better job of being human than we do. That kind of thinking is way off the mark. Many similarities have only emerged because we have applied terms of human social structures to the organizational structures of ants. Take, for example, ant queens. They have almost nothing in common with human monarchs—unless you know of any queens who literally gave birth to all of her subjects. And you won’t encounter anything like your average female ant worker in a human factory. Yet we use the same descriptors in both situations, because we have no better words for them, and new terms would make things needlessly complicated. Plus, these terms are surprisingly apt when it comes to describing the attributes of ants. But we should bear in mind that these terms don’t mean the same thing when applied to human societies.


It’s impossible to deny the parallels between people and ants, but these commonalities have emerged in different ways—for ants, they are solely the result of natural selection; for us, they are also the result of civilization, technology, and a system of moral values, but we often find similar problems confronting us: How can a large number of individuals live together in a small space? How do groups compete for resources? How do we stand our ground in an environment full of potential dangers?


Commonalities and differences: Perhaps it is this combination of the two that makes ants so fascinating to us.


STAGGERINGLY SMALL


The most striking difference between ants and people is size: Ants are obviously much smaller than us. The largest specimens can reach the size of a june bug and the smallest are barely the size of the dot on the letter “i.” The tiny pharaoh ant (Monomorium pharaonis) could crawl about on the head of a carpenter ant (Camponotus gigas) without much trouble—a size difference akin to that of a man and a mouse.


In human terms, the “nations” of ants we’ve observed have been as tiny as San Marino and as massive as China. Colonies of the genus Temnothorax comprise just a few dozen insects and fit neatly inside an acorn. By contrast, colonies of leafcutter ants can number as many as three million, living in underground nests as big as houses. These are outfitted with extensive rooms, corridors, ventilation systems, humidity control, waste disposal facilities, and climatic chambers for growing fungus. These are cities of a million insect inhabitants, much like New York, but built entirely underground. Would humans be capable of creating and sustaining a similar underground world?


Amid all these comparisons, we must not forget that when we talk about humans, we are only talking about a single species, Homo sapiens, whereas the world of ants boasts thousands of different species, some of which indulge in very different lifestyles. There are variations and exceptions to almost every pattern of behavior we encounter in this book, some of which only appear in a few species. But in many ways, (almost) all ants are the same. And it is these commonalities to which they owe their unique place in the world.


THE SECRET TO SUCCESS


The secret to ants’ success is largely grounded in their attitude to life: “Ask not what your colony can do for you, ask what you can do for your colony.” An ant is helpless without its colony but is always ready to sacrifice itself on the colony’s behalf. Even the mighty ant workers of the tropical bullet ant species Paraponera clavata, which can grow as large as hornets and have a sting so painful it can drive a person insane, die within a few days of losing their colony. But when ants work as a team, they are practically unstoppable. It’s why locals abandon their huts when a colony of tropical army ants arrives to raid their farmsteads or villages. Pity the forgotten pets, left tied up or locked inside by their owners.


Another secret to their success is the sheer number of them. Nobody knows how many ants there are in the world. Some scientists estimate that there could be around ten quadrillion. If that’s correct, then there are a million ants for every human on the planet. Assuming that these little insects are, on average, less than half an inch (1 cm) long, if you lined up all the ants in the world, they could form a chain reaching from the sun to Earth and back 344 times. Or ten times further, as far as Pluto, once the most distant planet in the solar system. These fun figures suggest that each ant’s minuscule contribution is amplified by their sheer quantity, making them hard to ignore. An individual ant might not eat much, but altogether ants destroy countless tons of other insects every year. An individual ant might shift a few grains of sand, but together they can move mountains. And they have been doing it since they emerged over one hundred million years ago, when dinosaurs still ruled Earth.


WHO REALLY RUNS THE WORLD?


These days, humans consider themselves rulers of the world. Yet the world would be quite happy without us. Imagine what would happen if all the humans on the planet disappeared. Whole books have been devoted to this topic and they have all concluded that no global catastrophe would occur. On the contrary, in time nature would recover from our reckless reign, reclaiming towns and cities, producing new species, and returning to the state of biodiversity it boasted just a few thousand years ago. Of course, humanity is part of nature, but in many ways our behavior is no longer in balance with its natural cycles. We spew more carbon dioxide into the atmosphere than can be removed by all the world’s photosynthetic plants, algae, and microorganisms combined, resulting in the catastrophic greenhouse effect. Elsewhere, our ecosystems are unable to cope with the waste we produce, such as radio-active substances and plastics, which is why they are left to accumulate underground and in our seas. You might say that we humans are more a curse than a blessing for life on Earth.


Not so with ants. Of course, there are species of ants that create monocultures and significantly change the ecosystems in which they live, but since these species are relatively few in number and are not present across the globe, ants live much more sustainably. Their behaviors have developed more slowly, allowing ecosystems to adjust. Without ants, for example, the species of insects they prey upon would quickly multiply, devouring woods and grasslands. Dead animals would no longer be disposed of and lie rotting where they fell. The soil would be inadequately aerated, nutrient cycles would stall. If all the ants suddenly disappeared, terrestrial ecosystems across the world would be on their knees and it would take a number of years, decades—centuries, even—for them to achieve a new balance. Without ants, the natural world would suffer a long period of instability and would never look the same again. So, who really runs the world?


CREEPY-CRAWLIES GUARANTEED


Trappers, paramedics, slave-makers . . . ants play surprising roles. In this book, my coauthor, Olaf Fritsche, and I will be taking you on a journey through the world of the most fascinating and important creatures on the planet. Our journey will take us to Peru, Malaysia, North America, and the forests of Europe. We’ll discover queens who have no say in their own colonies, female bodyguards who hitch a ride on their clients’ backs and fend off aggressors, and Amazons who steal other species’ offspring just to avoid doing their own chores. We’ll explain why some ant queens feed on the blood of their own young and why some workers are prepared to offer up their lives to feed their hungry sisters. We’ll also learn why ants don’t notice sneaky beetles eating their off-spring right under their noses.


You’ll be there in the dead of night as I face down a platoon of army ants, when leafcutter ants destroy our lab equipment, and when my colleagues dissect an ant’s brain. You’ll discover astonishing parallels between ant societies and human ones, and why we are so alike, but also completely different.


Ants: They may be small, but oh, they are mighty!





CHAPTER 1


TAKE ME TO YOUR LEADER!
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Minor and major workers of the leafcutter ant Atta cephalotes differ dramatically in size.





Bureaucracy is the bane of researchers everywhere. Every expedition to other parts of the globe begins with a mountain of paperwork, which grows taller and taller by the year.


But, luckily, ants can also be found closer to home. If you have ever picked the wrong spot for a picnic, you know only too well that ants will be drawn to sweet treats in no time and have no qualms about inviting themselves to lunch. They can be found in fields, forests, and gardens, and sometimes they even set up shop in our homes. Ants are practically everywhere. They are substantial in number and variety, too. North America is host to nearly 1,000 different ant species. But that’s nothing compared to the at least 16,000 different species to be found crawling across the globe. There is also likely to be an unknown number of other ant species, which we have yet to discover because they are rare or live secretive lives. The aim of many researchers is to trace these secretive species, striking out to scour the jungle, steppes, prairies, or deserts, turning over every stone, looking under every leaf, and tapping every branch.


For better or for worse, certain species of ants exert a particular pull on researchers. For example, the secret superstars of the ant world, such as leafcutter ants and army ants, are not to be found in my native Germany. To research these creatures and their fascinating habits in the wild, we (the scientists) must travel to their parts of the world—and that’s practically anywhere else on the planet, with the exception of the Antarctic and isolated regions in colder parts of the world, such as Iceland. Anyone wanting to get to know them will often have more forms to fill out than all the legs on all the ants in the world combined. At least, it feels that way.


Much like the objects of our studies, however, those of us who research ants—myrmecologists, as we’re called—are pretty persistent. So, every year, in spite of the mounds of paper in our path, we gather together a colorful team of undergrads, PhD students, postdocs, and professors in the most remote corners of the world, facing rattlesnakes, beaded lizards, and leeches, to search for ants and dig them up, before sauntering over to customs where we cheerily present the baffled officials with the countless permits required to ensure smooth departure and arrival for our creepy-crawlies.


Yes, it is at times a headache. Nevertheless, I think it’s the best job in the world.


SISTERS ARE DOING IT FOR THEMSELVES


Once we’ve conquered Paperwork Mountain and touched down near the site, hired the SUV, worked together to push a fallen tree off the road, loaded up the longboat—checking it won’t capsize—and found the best route through the current in the falling twilight using the flashlight stored in the bow, it’s time to begin the search.


But even ants of the same species differ wildly. An ant society has a strict hierarchy, separating ants into specific castes and sexes: female queens, workers, and males. Queens are at the top of the hierarchy and each colony has one or several queens depending on the species. Her subjects are almost exclusively of female ant workers, who are typically all sisters. By contrast, there are practically no males at all in an ant colony. In the next chapter, I’ll explain why this is and why males really don’t get much out of life in the ant colony. But first, let’s talk about female ants and what it is that makes the small but definite difference between males and females.


When it comes to human beings, Mother Nature, as we know, relies on chromosomes: A fertilized egg with two X chromosomes will develop into a girl and an X and a Y chromosome will produce a boy. Hormones take care of the rest. This is so obvious to us that we tried to believe it was the case for all animals. But nature is much more imaginative than that. Take crocodiles, which let temperature decide: If eggs are incubated at temperatures lower than 86°F (30°C), they will only produce girls; anything above 93°F (34°C) will produce exclusively boys and anything between the two will produce a mix. For clownfish, like Disney’s Nemo, it is all a matter of age: All clownfish begin their life as males and, once they mature, they have the ability to change their sex within the space of a week if the dominant female of the group dies. A tropical species of mite, Brevipalpus phoenicis, displays an even crazier method of sex determination: due to a bacterium, which causes males to change sex during development, they are all female.


Ants don’t let chromosomes decide, either. Instead, everything depends on whether an egg cell has been fertilized. If an egg and a sperm cell merge, they will produce a female ant, if not, the larva will develop into a male. It sounds quite simple but becomes rather more complicated once we look closely at the relationships within a colony (we deal with this in greater detail in chapter 3, Effective Anarchy). We have observed that female ants are more closely related to their sisters than they are to their own sons and daughters, or to their mothers, the queens. Conversely, crocodiles, clownfish, mites, and humans all exhibit the same degree of relatedness between siblings, children, and parents. As I will show you in later chapters, the strange nature of kinship within the ant colony explains a whole range of their no-less-bizarre behavioral abnormalities. Among these is the fact that most female ants do not produce offspring, instead leaving reproduction to the queen.


Yes, that’s right: In the ant world, only the queen has the right to a sex life—and even then, it only really happens once. On her “nuptial flight,” lasting just a matter of hours, she couples usually with a single male—or more rarely, several—and diligently collects all the sperm she requires for a lifetime of egg-laying. She preserves the semen in a special pouch between her ovaries where it miraculously remains viable for many years (an ant queen can live up to thirty years). Using this stock of semen, the queen can fertilize virtually every egg she lays. And since fertilized eggs produce only female ants, ant colonies are composed almost exclusively of females.


Still, this colony is unfortunately lacking in staff, so the sisters have to manage life on their own. The sisters receive the freshly laid eggs of their mother queen and care for them. They feed the larvae, ensuring that they grow steadily. The sisters keep the offspring clean and keep pathogens away. They renovate the nest and, when necessary, build a new one. They prepare food for everyone and distribute it according to an unfair but strictly organized system. They defend the colony against attackers of all sizes, ready to sacrifice themselves if necessary. In short, the sisters do every and any job required, which is why we typically refer to them not as sisters but workers.


Ironically, it’s the inconspicuous workers who are the most varied and interesting caste in any ant colony. They build magnificent buildings, farm, carry out raids and forays, and wage wars. But these great architects and soldiers begin their careers more modestly than you would imagine: They begin as wet nurses.


A CREEPY KIND OF NURSERY


A typical ant worker spends her whole life trudging back and forth between the nest and the outside world. She begins life as an egg before hatching as a small, white larva that resembles a little worm and is constantly hungry. As soon as she is big enough, the larva transforms into a stiff pupa, which can be enclosed in a cocoon. During this phase, the larva magically changes from her wormlike form into a mature ant. This process is like the transformation of a caterpillar into a butterfly—but without the wings, and much less colorful. Ant larvae and pupae are what laypeople often refer to as “ant eggs.” Yet true eggs are much smaller, with large larvae and pupae being similar in size to their adult relatives. Once the metamorphosis is complete, the ant hatches and gets to work.


While the exoskeleton (cuticle) of the young ant worker is still hardening, she is immediately put to work in the nursery. This means feeding the queen and supporting her with egg-laying. Every egg must be nurtured; newly trained wet nurses must keep the eggs clean and ensure that the temperature and humidity in the nursery remain stable to keep the eggs from freezing or rotting. Both eggs and larvae must be tended to and fed. If you have children, the procedure up to this point might seem somewhat familiar. Diaper-changing is not a problem for ants—at this stage, the larvae have not developed anuses. Anything that goes in one end and isn’t used simply collects at the end of the midgut and is known as a meconium. This prevents larvae from soiling one another, keeping the brood chamber clean. Larvae release this fecal matter shortly before pupating, which is why each cocoon bears a natural dark spot.


Now, back to the larvae themselves. Like all young children, baby ants are always hungry. However, these larvae are not the only ones doing the eating—in some ant species, they are on the menu. The queens of the American genus Temnothorax love lapping up a secretion produced by their larvae. The Stigmatomma silvestrii of the Far East, sometimes known as Dracula ants, are even more gruesome: If the queen is hungry, she selects and bites an older larva on the flank until she draws a transparent blood known as hemolymph. She then sucks on the droplets of blood for several minutes before producing a couple of white droppings, which are promptly and discreetly disposed of by her ladies-in-waiting. A meal of blood keeps the queen going for several hours but, like any vampire, she will feed on blood and nothing else. She will spurn tasty prey, even when it is right under her nose. Surprisingly, the larvae she preys on will make a full recovery, bearing just a few scars from where they have served as food. The myrmecologist Keiichi Masuko has found these scars on insects examined in the lab and larvae in nature, which suggests that vampirism is part of a repertoire of normal behaviors for this species and not a phenomenon unique to laboratories.


Still, at least the larvae of vampire ants survive their turns as the Royal Snack. The workers’ eggs are not quite so lucky. The young ant workers of most species do possess functional ovaries. However, as long as there is a fertile queen in the nest, they will not reproduce. But they do sometimes lay eggs, none of which develop into little ants, instead becoming ant food. These trophic eggs are a special delicacy for the queen, who depends on the nutrients they provide to produce her own eggs.


In the ant world, “baby food” is, unusually, meant literally. It may sound horrifying from a human perspective, but it’s actually an ingenious survival strategy. Without freezers and twenty-four-hour supermarkets, it is immensely difficult for ants to preserve perishable foods until they are needed. The solution to the problem is live “canned goods,” such as eggs, larvae, and pupae. They are sacrificed so that the colony can thrive and grow. If you think about it, these young martyrs benefit indirectly from interfamilial cannibalism: If the colony lives on, so too will their genes.



MISSION: SUICIDE


The time ant workers spend on duty in the nursery can range from a few weeks to a few months, depending on the species. Once this time has elapsed, the next generation is ready to take over. Our female ant worker is not so young anymore and applies herself with renewed vigor to taking care of the household and repairing the nest. She prowls the ant nest and tends to all the jobs she comes across: She maintains the cleanliness of the nest, destroying bacteria and fungi, clears away stones and rubbish, creates new nesting chambers, digs tunnels, keeps ventilation channels clear . . . and sometimes she simply lazes around. Young workers employed inside the hill are guaranteed to take a break and stand around, just for the heck of it. Perhaps it’s because there’s nothing else to be done at that moment, because as soon as there is, an ant worker will diligently get to work, just as you’d expect. Perhaps there has been such a wealth of food available that the queen has laid vast amounts of eggs and the newly hatched workers simply have little to do but hang around and wait for a job. Whatever the reason for this unexpected laziness, we should probably indulge them. After all, the next step up the career ladder is a veritable suicide mission.


Ant workers do not see daylight until the latter stage of their lives. While out on field duty, they display the behavior that we all associate with ants: scurrying tirelessly along, lugging dead insects with them, crawling around in picnic baskets, and biting us weakly on the calves when we stray too close to their anthills.


While we are angrily rubbing our sore, bitten legs, we forget that life outside the nest is extremely dangerous for ants. Predatory insects such as beetles, wasps, and ants from other colonies will happily pounce on workers, as will spiders, lizards, and many birds. On top of that, there’s the risk of desiccation in hot weather, or losing your way on your return to the nest after an excursion that goes on a little too long. That’s why desert ants record an average survival time of just two weeks outside the nest. Not long at all, when you consider that some workers can live up to three years of age under laboratory conditions, with the black ant Formica fusca living up to eight years. Perhaps this is why ants are always in such a hurry to keep moving when they’re out and about.


The risks may be big, but somebody has to provide food for the colony. Young ants have their working lives ahead of them, which is why they are not the natural first choice for exposure to higher risks. This task falls to older workers, giving rise to a common saying among researchers: “Humans send their young men to war, ants send their old ladies.” These “old ladies” are hardly old at all; they are still powerful, able-bodied insects and represent a kind of elite troop within the colony. Hormones ensure that the ants leave their home behind and move out into the wild: Hormone production begins when the ant is between a few weeks and a few months old, discouraging them from seeking to care for offspring and tend to the home and instead awakening their sense of adventure. They set out, depending on the species, to milk lice, cut leaves, find dead animals, or hunt prey. They can be found crawling along the ground, on branches and leaves, and this is where we are at last able to spot them.


TRESPASSING IN THE NAME OF SCIENCE


Of course, as ant workers hurry busily back and forth between their food source and the nest, they’d never suspect that the large shadow looming over them was a group of mosquitobitten researchers almost shaking with excitement at finally having stumbled across them. It’s difficult enough keeping track of these little foragers during the day as they make their way secretively through the leaves and undergrowth. However, at night, it’s a whole other ball game. It’s as if the nests of nocturnal ants are hidden beneath some kind of invisibility cloak: Even with years of experience, they are impossible to find even in bright sunshine. So when we’re on the hunt for army ants in Malaysia or leafcutter ants in Peru, we sync our circadian rhythms to those of the little critters: We sleep until midday, if the heat has kept us up, then we write up our report on the previous night’s hunt. Then it is time for a quick, strong cup of tea to help us stay awake and after sunset we don bright headlamps and follow the narrow trail into the rainforest.


Sometimes we hear army ants before we see them. A quiet rustling, the sound of hundreds of feet pattering on foliage. Then we notice the ground beneath us moving. When army ants migrate, the entire colony packs its bags (their eggs, larvae, and pupae), forms a broad column and treks to a new nesting site. They spend several hours marching past without paying us the slightest attention. At least, that’s what we think at first because it’s the rainy season and we’re wearing rubber boots. It takes a few minutes before sentry ants are trespassing on our most delicate body parts. At this point, we conclude it’s high time we stepped aside to observe the spectacle from a safer distance.


Encounters with leafcutter ants are less likely to end in physical pain. Columns of leafcutters often reach over 260 feet (80 m) long, leading along well-constructed trails through the jungle and straight up a tree. Special cleaning troops ensure that even the smallest twig is cleared from the ants’ path, guaranteeing no obstacles or traffic jams. I wish human highway maintenance was as efficient. The ants are not weighed down on their way out, but they return carrying pieces of green leaf like flags in their jaw pincers, or mandibles. Sometimes they also harvest flower petals, creating dancing trails of pink on the forest floor. We will look more closely at the purpose of this sea of flags later, but first we’re going to follow the stream of ants to the entrance to the nest. Our goal—for the sake of science, of course—is to gather whole colonies and take them home to our laboratories.


I know it’s cruel, but believe me, sometimes there is just no other way. Researchers would love to conduct their investigations out in nature, just as other zoologists do with lions, geese, humpback whales, or sand lizards. Where possible, we follow the ants through jungle, forest, savanna, and desert to observe their behavior in their natural environment. We gladly accept long journeys, hungry mosquitoes, and improvised sanitary facilities, but it’s not enough to answer all the important questions. This is partly because ant nests are not see-through, so we cannot see what goes on inside them. Without observing colonies in the lab, we would hardly know anything about how young ants are reared and how they develop from eggs into mature insects.


Humans simply lack the right kind of senses for some studies. In chapter 4, Communicative Sensuality, I will show you how ants communicate using chemical signals, which our noses are unable to pick up. We can prove the existence of these scents using modern methods of analysis, but you try dragging a mass spectrometer through the jungle! The experiments we have performed in our laboratory would not be possible in nature. Unless you thought someone in the forest would eagerly respond to our request to “gather up all the food plants and prey insects and move them just to the left of the nest, please?” Working in the laboratory allows us to create mazes, build obstacle courses, and lay down false scent trails to our heart’s content.


If we want to understand, protect, or—in specific cases—control ants, we have no choice but to kidnap a few on occasion. The ants make their views on this quite clear—with plenty of stings and bites. A researcher’s life is not always easy.


A PAINFUL MATTER


When it comes to our kidnapping campaigns, it’s all or nothing for the ants. And that’s how they fight. Strictly speaking, ants are always fighting for all or nothing, even when it costs them their lives, which doesn’t make our plans any easier. Their arsenals include powerful jaws, corrosive acids, and sometimes even venomous stings. Yes, many species of ant have stings. The large wood ants of the genus Formica and the smaller black turfgrass ant Lasius neoniger from North America do not sport stings, though they can spray formic acid, but the invasive red fire ant Solenopsis invicta and the invasive European fire ant Myrmica rubra use their stings to make their displeasure loud and clear.


You will certainly have discovered for yourself, at some point or other, that ants can be quite unpleasant, so you will no doubt be happy to learn precisely how painful your experience was in scientific terms.


US researcher Justin Schmidt specializes in quantitative definition of the sting pain of different insects and, after more than 1,000 painful encounters with over 150 different varieties of stings, has developed a scale, named the Schmidt Sting Pain Index, in his honor. The scale runs from 1.0 to 4.0+ (“+” meaning that the pain exceeds the scale). At the bottom of the scale are stings that are merely unpleasant and forgotten about within five minutes. Schmidt describes these as “almost fruity,” comparing them to a somewhat overenthusiastic lover nibbling on your earlobe, or a weak electric shock after walking over a flokati rug. The American fire ant Solenopsis xyloni registers at this level, whereas ants of the Myrmicinae subfamily pack much more of a punch when they’re angry. They include both leafcutter ants and red ants (Myrmica rubra): They punish their enemies with a Schmidt Sting Pain Index score of 1.8, which is thought to feel like having a paperclip shot at your cheek. But while you’re rubbing the affected area, take comfort in the thought that you haven’t been busted by the Australian bulldog ant Myrmecia gulosa. Its sting is reported to feel like using a drill to free an ingrown toenail. The pain lasts for several days and scores a 3.0 on the pain index.


Still, that’s nothing compared to the sting of the South American Paraponera clavata, commonly known as the bullet ant or twenty-four-hour ant. Growing up to an inch and a half (4 cm) in length, it is one of the largest ants in the world and its venom causes the worst pain that Schmidt has ever experienced. He describes this as, “pure, intense, brilliant pain; like walking over flaming charcoal with a 3-inch nail embedded in your heel,” and assigns it a 4.0+. Other unhappy test dummies compare the pain to being shot. Thankfully, the sting doesn’t cause any lasting damage. After a hellish twenty-four hours, the pain gradually abates. But anyone who has experienced it is unlikely to have the slightest inclination to repeat the experiment, even for the purposes of science. Unless they’re one of the Sateré-Mawé people. Men of this tribe in the Amazon Basin participate in a traditional initiation test in which they spend a half hour with their hand submerged in a bag of bullet ants. And they do not just do it once; they do it as many as twenty-five times.


And they say scientists are crazy.


A BIG HEAD AND A FIRM BITE


Ants that can’t sting resort to biting and spraying acid. Ants belonging to the soldier subcaste do this exceptionally well. These are workers with a warlike appearance, noticeably larger than normal workers or minors, which is why we call them majors or supermajors. Their heads are significantly larger and sport powerful jaws. The majors of the genus Pheidole have even carried this into their common moniker: “big-headed ants.”


The decision as to which ants become the more slight minors and which become the brawny majors is made when the ants are still in the nursery: Larvae that receive less food develop into ants fit for day-to-day business; pampered, well-fed larvae are destined for careers in the military. This unequal treatment is not only reflected in their size; the glands controlling feeding secretions and toxins also grow healthy or stunted depending on their future use. This is all the more surprising given that even the most bellicose Amazons begin their careers shortly after hatching as minor workers do, by working in the nursery. In the ant world, every soldier has to be a wet nurse first.


With their large jaws, majors often take on the job of guarding the entrances to the nest: Leafcutter ant majors use their strength to shred coarse plant material; army ant majors secure the flanks of marching columns and catch and kill large, powerful prey; big-headed ant majors grind hard seeds into crumbs; when knitting together their nests, weaver ant majors carry larvae this way and that, using strands of sticky silk to stick them together; and majors of the genus Colobopsis act as doorstops, using their big heads to keep the entrances to the nest tightly closed. Majors are not above returning to the nest to tend to the larvae if, for some reason, the minors responsible for them are suddenly unavailable. With their large jaws, they can sometimes be a little clumsy or lack the requisite gentleness when picking up young larvae. We will be looking more closely at these abilities in the chapters to follow, but we can be certain of one thing: a major in peace-time is not just a high-end ant with bigger muscles.


We come face to face with these little defensive forces when we stick our tools in the entrance to a nest to excavate the colony and abduct its queen. I am sure you will understand that, despite the difference in size and our scientific curiosity, we are happy to reach—respectfully, of course—for our spades, trowels, and knives. What will be, will be.


BAGGED UP AND CARRIED AWAY


Understandably, ants aren’t thrilled when we dig up their nests, and I must admit that we aren’t especially prissy about it.


When excavating particularly small ants with tiny, acornsize nests, we spend hours using sharpened penknives to cut through acorns, nuts, and twigs, checking to see if they are occupied. We will sometimes accidentally cut into a worker or even the queen. On occasion, someone will slip and cut their finger, which is why half the team can be found sporting colorful Band-Aids by the end of a weeklong expedition. Sometimes we wait for a tree to be felled and seize the opportunity to collect all the nests the huge old tree has been host to for decades.


When collecting ants living in the crevices of rocks or flat nests on the ground, we use a different method, which works according to the vacuum cleaner principle. We stick two plastic tubes through a plug, which sits on top of a small collecting glass: This contraption is known as an aspirator. To capture the ants, you hold the end of one of the tubes over the insect and suck through the other tube with all your might. A piece of fine netting stops you from accidentally swallowing the ant—provided that you haven’t forgotten to attach it, which does happen from time to time. Ants might be a thoroughly acceptable dish on the menu in some cultures, but I can assure you in our experience they are not to everyone’s tastes.


It is always particularly exhausting when the object of a researcher’s desire has hidden itself deep underground. Then only spades, shovels, and muscle power will do. In Arizona, we spent several hours excavating a colony of the slave-making ant Polyergus breviceps. Exhausted and drenched in sweat, we finally found the brood chamber and the lone queen 5 feet (1.5 m) down. All we had to do was lift it out with one more cut of the spade. But either we were too clumsy or too tired, and the spade missed—slicing the queen in two. After some extensive cursing, we decided to take the colony with us anyway; though it could produce no new workers without a queen, we knew it was our own bad luck that had doomed it to destruction.


When digging out large colonies, we shovel them straight into voluminous plastic tubs and buckets, the rims smeared with super-slippery Fluon. This should prevent any attempted escapes, but as a precaution we also seal the containers with fitted lids during transport. Otherwise it’s extremely irritating and distracting being stung and bitten on the calves on the ride home.


Small colonies of tiny ants need little more than a plastic bag filled with some leaf litter and a moist paper towel to keep them going during the journey and stop them from drying out. For food we provide biscuits and tuna, which the ants accept enthusiastically as if they have never known any different. Kept this way, they survive unscathed in the refrigerator at our lodgings for two to three weeks. We can accumulate well over 1,000 bagged colonies over the course of one excursion, so we are always certain to make sure that our lodgings are equipped with very large refrigerators. On one occasion in Michigan, I hadn’t bargained on the landlord’s wanting to use the apartment while we were there. He was quite surprised to come back from the supermarket, open the fridge and find himself confronted with several hundred colonies of ants. But he took it with good humor, moved some bags aside, and made some space for his milk cartons.


STUNG, BITTEN, AND HAPPY


After an exhausting day traveling or an arduous night collecting ants, it is finally time to return to our lodgings. If we’re lucky, it will be a permanent field station with all the usual comforts, such as a well-equipped kitchen, electricity, running water, shower, and even internet. Still, sometimes we have to make do with simple huts and an outhouse. Research in the field might sound romantic, but it stinks—sometimes literally.


Mealtimes are an even bigger adventure. We often cook for ourselves and, with a truly international team, it’s as enjoyable a culinary experience as you could expect. Rice, fish, and fresh mangoes are quite delicious—though the fish salad for breakfast in Peru took some getting used to.


What you don’t ever get used to in the few weeks you spend on a research trip, however, are the unwelcome roommates that wind up in your bed sheets. In Malaysia, I had draped a net artistically over my bed for extra protection against mosquitoes and had succeeded in keeping the whining bloodsuckers at bay. I had not, however, realized that the forest rats regarded such nets as a helpful climbing frame and only noticed in the middle of the night when I felt the creature’s delicate little paws running across my face. And the rats weren’t alone. In Malaysia, there are leeches that live on land and which you can pick up when, fascinated for instance by an army ant raid, you crouch down in the rainforest undergrowth. Unfortunately, their bites are almost painless, so you don’t notice them.


One morning, I was surprised to find blood stains on the T-shirt I was using as a nightdress in the spots where it had turned out leeches had attached to my skin. The next night, when I went to bed, I noticed that the forest rats had nibbled holes in the fabric where the blood had seeped into the material. From then on, I would arrange my mosquito nets with utmost precision every evening, tucking the ends under the mattress and carrying out a thorough check for hungry leeches before going to sleep.
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