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City Portal


It’s perfectly formed. A miracle of micro-engineering ready for its short visit to the world. Gossamer wings, still unfrayed, folded carefully over its imperceptibly breathing abdomen. Six nimble legs, delicately placed on the dusty wall, in mint condition – each with a complete set of nine segments, not yet diminished in number by sharp connections with ventilation fans or jumping spiders’ forelegs. Its golden-bristled thorax, a power nugget encasing the balled-up energy of flight muscles, so massive that it almost hides from view the serene face behind which a miniaturized brain coordinates input and output channels of antennae, palps, all-seeing eyes, and the eight interlocking sheaths of its parasitic proboscis.


I am standing in a hot and crowded pedestrian tunnel of London Underground’s Liverpool Street station, spectacles in one hand, nose pressed against the tiled wall, admiring this fine specimen of the house mosquito, Culex molestus, freshly emerged from its pupa. But I am slowly waking up from my entomological reverie. Not only because of the rushed passers-by that avoid knocking into me with a last-second swerve and a muttered ‘excuse me’ that is more accusatory than apologetic, but also because I am becoming uncomfortably aware of the CCTV camera suspended from the ceiling and Transport for London’s repeatedly broadcast advice to its passengers to report any suspicious behaviour to a member of staff.


For a biologist, the inner city is an unlikely place for any professional activities. The unwritten rule among biologists is that, when prompted, one should answer gruffly that cities are only necessary evils where a true biologist spends as little time as possible. The real world lies outside the urban realm, in forests, dales, and fields. Where the wild things are.


But if I am honest I must admit I secretly like cities. Not so much the organized, slick, well-oiled parts of them, but rather the grimy, organic fabric of the city, revealed in forgotten corners where the threadbare carpet of culture gives way – the city’s underbelly where the artificial and the natural meet and engage in ecological relations. To my biologist’s eye, the inner city, for all its hustle and bustle and thoroughly unnatural appearance, becomes a constellation of miniature ecosystems. Even in these seemingly sterile, thoroughly brick- and concrete-clad streets of Bishopsgate, I spot life forms that cling on in stubborn defiance. Here, a snapdragon growing in wild profusion from some invisible crack in the plastered wall of a flyover. There, the unspeakable chemistry between cement and leaked sewage from which glassy off-white icicles are born, which in turn serve as anchor points for the soot-dusted webs of common orb-weaver spiders. The emerald veins of moss sprouting from the slits between cracked reinforced glass and its frame, fighting for supremacy with the rust bubbles working their way through the red lead paint. Feral rock pigeons with diseased feet balance among the plastic spines on a ledge. (Somebody has put up a sticker next to it showing an enraged pigeon with balled wing-fists, saying: ‘Plastic needles represent a cynical, oppressive restriction of our right to free assembly. This fight is not over!’) And a mosquito on the wall of a train station underpass.


It is not just any mosquito. Culex molestus is also known as the London Underground mosquito. It gained this name first because of the havoc it wreaked on Londoners sheltering on the platforms and tracks of the Central line at Liverpool Street station during the German bombing raids of the city in 1940. And then, in the 1990s, because of the interest taken in them by University of London geneticist Katharine Byrne. Byrne joined maintenance crews on their daily expeditions into the bowels of the city’s tube network. They went into the deepest parts of the tunnels where the brick walls supporting tangles of wrist-thick electric cables are blackened by dust from the trains’ brake shoes, and where the only place indicators are mysterious codes in chalk, spray paint, and ancient enamelled plates. Here, the London Underground mosquitoes live and breed. They steal the blood of commuters, and lay their eggs in flooded sumps and shafts, which is where Byrne collected their larvae.


She took samples of water-with-larvae from seven places on the Central, Victoria, and Bakerloo lines, brought them to her lab, waited for the larvae to develop into adult mosquitoes (like the one I saw on that tunnel wall) and then extracted their proteins for genetic analysis. Twenty years ago, I saw her present her results at a conference in Edinburgh. Even though her audience consisted of seasoned evolutionary biologists, she managed to thrill us all. First, the underground mosquitoes in the three tube lines were genetically different from one another. This was, Byrne told us, because the tube lines form nearly separate worlds, with the clouds of mosquitoes in each line stirred and mixed by the constant piston-like action of trains moving around in snugly-fitting tunnels. The only way for the mosquitoes in the Central, Bakerloo and Victoria lines to become genetically mixed, she pointed out, would be ‘for all of them to change trains at Oxford Circus station’. But not only were the mosquitoes in separate underground tubes different from each other. They were also different from their above-ground relatives. Not just in their proteins, but also in their way of life. Up on London’s streets, the mosquitoes feed on bird, not human, blood. They need a blood meal before they can lay their eggs, they mate in large swarms, and they hibernate. Down in the tube, the mosquitoes suck commuters’ blood and lay eggs before feeding; they don’t form mating swarms but seek their sexual pleasures in confined spaces, and are active the whole year round.


Since Byrne’s work, it has become clear that the Underground mosquito is not unique to London. It lives in cellars, basements and subways all over the world, and it has adapted its ways to its human-sculpted environment. Thanks to mosquitoes that get trapped in cars and planes, its genes spread from city to city, but at the same time it also cross-breeds with local above-ground mosquitoes, absorbing genes from that source as well. And it has also become clear that all this has happened very, very recently – probably only since humans began constructing underground buildings, did Culex molestus evolve.


As I take a last good look at my very own London Underground mosquito, in that crowded passageway in Liverpool Street station, I imagine the invisible modifications that evolution has accomplished inside that tiny, fragile body. Proteins in its antennae have changed shape so that our human odours, rather than bird smells, elicit a response. Genes that regulate its biological clock have been reset or turned off, to prevent it from going into hibernation, since there is always human blood underground and it never gets very cold. And think of the complex diversifications that have been needed for the change in sexual behaviour! From a species where the males swarm in large clouds that females dart in and out of to seek fertilization, to one that mates by simple one-on-one pairing in the small spaces where the sparsely distributed underground mosquitoes happen to run into each other.


The evolution of the London Underground mosquito speaks to our collective imagination. Why are we so tickled by it and why do I so vividly remember Katharine Byrne’s presentation from all those years ago? First, we have been taught that evolution is a slow process, imperceptibly whittling species over millions of years – not something that could take place within the short timespan of human urban history. It drives home the fact that evolution is not only the stuff of dinosaurs and geological epochs. It can actually be observed here and now! Secondly, the notion that our impact on the environment is so great that ‘wild’ animals and plants are actually adapting to habitats that were originally created by humans for humans, makes us aware that some of the changes we are enforcing on the earth are irreversible.


The third reason why we prick up our ears when hearing about the London Underground mosquito is because it seems such a cute addition to evolution’s standard portfolio. We all know about evolution perfecting the plumage of birds of paradise in faraway jungles or the shape of orchid flowers on lofty mountaintops. But apparently, the process is so mundane that it is not above plying its trade below our feet, among the grimy power cables of the city’s metro system. Such a nice, unique, close-to-home example! The sort of thing you’d expect to find in a biology textbook.


But what if it is not an exception anymore? What if the Underground mosquito is representative of all flora and fauna that come into contact with humans and the human-crafted environment? What if our grip on the Earth’s ecosystems has become so firm that life on Earth is in the process of evolving ways to adapt to a thoroughly urban planet? These are the questions we will be tackling in this book.


None too soon, either. In 2007, the world passed a crucial benchmark: in that year, for the first time in history, the number of people living in urban areas outnumbered those living in rural areas. Since then, that statistic has been rising rapidly. By mid-twenty-first century, two-thirds of the world’s estimated 9.3 billion will be in cities. Mind you: that’s for the entire world. In western Europe, more people have lived in cities than in the countryside since 1870, and in the US that tipping point was reached in 1915. Areas like Europe and North America have been firmly on the way to becoming urban continents for more than a century. A recent study in the US showed that each year, the average distance between a given point on the map and the nearest forest increases by about 1.5 per cent.


Never before in the history of our planet has a single life form been so dominant. ‘Well, what about the dinosaurs?’ you might ask. But the dinosaurs were an entire class of animals, probably thousands of species. Comparing the thousands of species of dinosaurs with the single species of Homo sapiens would be like comparing all the world’s sole-proprietor greengrocers with Tesco’s. No, in ecological terms the world has never before seen the situation that we find ourselves in today: a single large animal species completely and utterly blanketing the planet and turning it to its advantage. At the moment, our species appropriates fully one-quarter of the food that all of the world’s plants produce and half of all the world’s freshwater run-off. Again, something that has never happened before: no other species that evolution has produced has ever been able to play such a central ecological role on such a global scale.


So, our world is becoming thoroughly human-dominated. By 2030, nearly 10 per cent of the landmass of the planet will be urbanized, and much of the rest covered by human-shaped farms, pasture, and plantations. Altogether a set of entirely new habitats, the likes of which nature has not seen before. And yet, when we talk about ecology and evolution, about ecosystems and nature, we are stubbornly factoring out humans, myopically focusing our attention on that diminishing fraction of habitats where human influence is still negligible. Either that, or we are trying to quarantine nature, as much as possible, from the harmful impacts of the human, implicitly non-natural, world.


Such an attitude can no longer be maintained. It’s time to own up to the fact that human actions are the world’s single most influential ecological force. Whether we like it or not, we have become fully integrated with everything that goes on on this planet. Only in our flights of fancy can we still keep nature divorced from the human environment. Out in the real world, our tentacles firmly entwine nature’s fabric. We build cities full of novel structures made of glass and steel. We irrigate, pollute, and dam waterways; mow, spray, and fertilize fields. We pump greenhouse gases into the air that alter the climate; we release non-native plants and animals, and harvest fish, game, and trees for our food and other needs. Every non-human life form on Earth will come across humans, either directly or indirectly. And, mostly, such encounters are not inconsequential for the organism in question. They may threaten its survival and way of life. But they may also create new opportunities, new niches. Like they did for the ancestors of Culex molestus.


So what does nature do when it meets challenges and opportunities? It evolves. If at all possible, it changes and adapts. The greater the pressure, the faster and more pervasive it does so. As the neck-tied traders who rush past me in that Liverpool Street station tunnel know all too well, in cities there is great opportunity, but also great competition. Every second counts if you want to survive. In this book, I will show that nature is doing just that. While we have all been focusing on the vanishing quantity of unspoilt nature, urban ecosystems have been evolving behind our backs, right in the cities that we have been turning up our naturalist noses at. While we have been trying to save the world’s crumbling pre-urban ecosystem, we have been ignoring the fact that nature has already been putting up the scaffolds to build novel, urban ecosystems for the future.


I will reveal the myriad ways in which urban ecosystems are assembling themselves and how they might, one day, be the chief form of nature on our urbanized planet. But before we take off, there is something I need to get off my chest.


The growing band of people who try to generate an appreciation for nature in the urban environment often get accused of providing excuses for developers to destroy wild nature – or even of getting into bed with the enemy, and stabbing nature conservation in the back. Several years ago, with my colleague Jef Huisman of the University of Amsterdam, I wrote an opinion article in the Dutch national newspaper De Volkskrant, in which we argued that nature is dynamic, constantly in flux, and we should not try to preserve Dutch ecosystems in exactly the same shape and composition as we see them in landscape paintings of several centuries ago. We argued for a more pragmatic approach to conservation in which there is a place for exotic species, urban nature, and more attention to the smooth running of the ecosystem, rather than to the exact species therein.


That did not go down too well with some people. We received angry emails from colleagues who accused us of playing into the hands of right-wing politicians who would seize on the flimsiest of excuses to continue their rampage over the natural world. Other irate readers advised us to ‘tell that to the people of Australia and New Zealand, who see their nature overrun by cane-toads and rabbits’.


Such attacks hurt me deeply. I grew up as a bug-collecting, bird-watching boy, spending days on end by myself in the fields surrounding my home town, armed with a pair of binoculars, a plant guide, or a jar for collecting beetles. Today, the fields where I photographed nesting godwits, stepped through carpets of early marsh-orchids, and caught my first great silver water beetle, have been absorbed by the urban sprawl of the Rotterdam conurbation. I looked on in furious, tearful impotence, with balled fists, as the first bulldozers began levelling my playground and swore to avenge the nature that had been lost for ever. Later, as a tropical ecologist living and working in Borneo, I watched powerlessly as mangroves were converted into parking lots and pristine rainforests to palm oil monocultures.


But that same love and care for nature also gave me an understanding of the power of evolution and the relentless adaptability of the living world. The expansion of the human population is a given. Barring global disaster or dictatorial birth control, humans will be smothering the earth with their cities and urbanized environments before the century is up. For that reason, we must conserve as many unspoilt wilderness areas as possible, and this book should not be misconstrued as devaluing such efforts. However, at the same time, we must realise that outside of pristine areas, traditional conservation practices (eradicating exotic species, vilifying ‘weeds’ and ‘pests’) may in fact be destroying the very ecosystems that are going to sustain humankind in the future. Instead, I argue in this book that we must embrace and harness the evolutionary forces that are shaping novel ecosystems right here, right now, and work towards allowing nature to grow in the hearts of our cities.




Section I


City life


Numberless crowded streets, high growths of iron, slender, strong, light, splendidly uprising toward clear skies


Walt Whitman, ‘Mannahatta’ (Leaves of Grass, 1855)




Chapter 1


Nature’s ultimate ecosystem engineer


[image: image]


Thousands of animal species have evolved to cohabit with ants in their “cities”. Here, a Lomechusa rove beetle is being cuddled by its ant host.




Some 30 kilometres west of the city of Rotterdam lie the coastal sand dunes of Voorne – an extensive area (at least, by Dutch diminutive standards) of rolling, vegetated dunes, though increasingly consumed from the north by Rotterdam’s expanding port. You can sit there, with your buttocks on a carpet of mosses and lichens, eating a sandwich among the rare yellow-wort and marsh helleborines, while in the distance gigantic heaps of iron ore and coal are shifted around, the cling and clang wafting in and out on the incessant wind.


It is here that I spent almost every Saturday as a schoolboy, hunting beetles for my expanding collection. My juvenile-naturalist friends and I, sometimes accompanied by our indefatigable biology teacher, would cycle along the Meuse, take the ferry across the river, zigzag among the oil-storage tanks and daunting chemical installations of the refineries, and then spend a whole day in the dunes, botanizing and entomologizing. Sundays would then be devoted to sorting, pinning, and identifying the booty, and conscientiously pencilling everything into notebooks, an oasis of bliss before the dreary school week began again on Monday morning.


There are about 4,000 species of beetle in the Netherlands, and I had set myself the task of finding as many of those as possible in Voorne. After two or three years, in the racks of mothballed insect drawers in my room, I had amassed more than 800 different species, some never found before in the country.


The first few hundred of those species were easy: common widespread ones that I would simply bag as they ambled across the path or sat perched on the tip of a leaf. But as my list of catches grew, more advanced collecting techniques were called for to add the more elusive species from so-called ‘special habitats’. Such as myrmecophiles – animals whose place in nature is inside ant nests. My entomology handbook told me that the best time to find these was in the middle of winter, when all the inhabitants of an ant nest would be huddled up in the deeper reaches, and – more importantly – would be too hypothermic to be bothered to bite me.


So, one frosty winter morning, I tied a large spade to the frame of my bicycle and headed for one of the stands of pine in the inner dunes where I knew there were large, dome-shaped nests of the red wood ant, Formica rufa. The mounds were still there, covered with the dried-out stems of stinging nettles that had sprouted on top of the ammonium-rich sites. I plunged the spade deep into the ant mound. Heaving up spadefuls of pine needles mixed with ice crystals, I finally reached the frost-free depths where the ants were hiding. I took out my seasoned beetle sieve, a clever time-honoured contraption of German design consisting of a strong cloth bag with a sieve and a funnel, and passed handfuls of the nest material into it, shaking vigorously to separate the insects from the larger debris, and finally placing the flow-through into a large white plastic sorting tray. Then, I sat down and waited.


Before long, the undercooled ants slowly began unfolding and stretching their legs and unsteadily started walking around on their plastic floor. But they were of no interest to me. What I was after was what I spotted scattered in between the ants. Here, a small brown clown beetle, with its legs held tight against its round glossy body, looking for all the world like a seed. There a ditto rove beetle, its abdomen curled up in alarm. These were the ones I was after! Myrmecophilous beetles, never seen outside of ant nests. I put the beetles in my killing jar (an old jam jar with tissue paper and a few drops of ether), took them home, and carefully pinned them, adding to the pin a card with a specimen of the ant glued onto it (as recommended in my authoritative beetle book). Then I took out my identification keys to confirm that I had indeed found a whole series of beetle species that I would never have seen had I not taken the trouble to dig up an ant nest in the middle of winter.


In their hefty, definitive volume The Ants, esteemed ant-specialists Bert Hölldobler and Edward O. Wilson devote an entire chapter to the animals that shack up with ants. They provide a ‘summary’ table that goes on for fourteen pages and covers not just beetles, but also mites, flies, butterfly-caterpillars and spiders. Woodlice, pseudoscorpions, millipedes, springtails, bugs, and crickets . . . In almost any group of creepy-crawlies, there are species that have crept and crawled their way into the ant society and found tricks to eke out a living there.


Those tricks are of two kinds. The first is to blend in. Ants live in a largely chemical world. Communication within an ant society happens with a whole bouquet of scents and smells, with which ants pass messages to one another that are the pheromonal equivalents of a simple ‘Howdy’, a comforting, ‘Fine, fine, everything is hunky-dory’, an excited, ‘Ooo, nice food two leagues west of nest’, or a frantic, ‘SAVE YOURSELVES!!! SOME BASTARD IS STICKING A BLOODY SPADE INTO THE NEST!!!’


The ants’ chemical language also functions as a social immune system: it distinguishes ‘self’ from ‘foreign’. Any creature that does not smell like a fellow colony member is mercilessly attacked. So, to invade a nest, myrmecophiles (even those that do not mean the ants any harm) have needed to break the ants’ identification code. They have evolved to speak ‘ant’ to avoid detection. Many myrmecophiles have special glands on their bodies that produce their host’s signal molecules (especially ‘appeasement’ signals), which are wafted into the air via tufts of hair. Some myrmecophiles, such as the rove beetle Lomechusa, are even bilingual: in winter, Lomechusa lives in a nest of the red stinging ant Myrmica and chemically chats along with them happily. But in spring, it leaves Myrmica and takes up summer residence in a red wood ant nest and somehow, seamlessly switches its chemical vocabulary to Formica.


The second trick that myrmecophiles have evolved to maintain themselves in ant society, is to find a niche where they can be happy and safe. The ants’ obsessive-compulsiveness helps this. Whenever we accidentally snatch a peep into one when lifting a rock in the garden, the inside of an ant nest may seem a chaos of criss-crossing ants and randomly strewn brood. However, it is actually a highly structured society with dedicated areas for the different services that make the society tick – not unlike a medieval city. There are refuse areas where the colony’s waste is dumped; peripheral nest chambers and guard nests where the nest’s defensive troops reside; storage chambers for keeping supplies; brood chambers with separate sections for pupae, larvae, and eggs; the queen’s private quarters . . .


Some ants have stables where they keep the aphids they milk or vegetable plots for growing edible fungus or for germinating tough seeds so that they can be eaten. And then there are the different parts of the nest’s transportation system: foraging trunk routes, thoroughfares within the nest, peripheral branches, even an endlessly branching system of roads connecting the nest with its hinterland; without any central planning or budgets, ants are able to build sophisticated travel networks that human urban planners often cannot match.


Each of these many different substructures of the ant nest and its surroundings has its own specialized myrmecophiles. This already starts on the access roads leading in and out of the nest. The European jet ant (Lasius fuliginosus) has its main transportation routes up and down tree trunks, and this is where the beetle Amphotis marginata hangs out. These beetles are true highwaymen. By day, they hide in shelters along the trail, but at night they come out and stop passing ants that are returning to the nest with food. The beetle uses its short, powerful antennae to tap the ant’s mouth and drum rapidly on top of its head. This mimics, in a rather persuasive way, the begging behaviour of ants in the nest, and the startled ant will void its crop, the regurgitated food being quickly lapped up by the beetle. The ant, however, often realizes its mistake and then tries to attack the vagabond. But Amphotis is flat and big and heavily armoured, and it just cowers, withdraws its appendages and is as impregnable as a tank, so that the duped worker ant soon gives up and returns to its nest empty-handed.


Inside the nest of the jet ant we find another beetle plying its trade. The larvae of the rove beetle Pella funesta are the nest’s garbage men. They live in the nest’s refuse heaps where they consume dead ants, staying out of sight by feeding from below or even getting inside the ant corpses. When a worker ant attacks them, the larvae lift their abdomen which carries glands with chemicals that instantly relaxes or confuses them – like some sort of ‘antnip’. The adults of Pella funesta scavenge on dead ants, too, but in addition, they also hunt live ants, sometimes in a group. Like a pride of lions, the beetles give chase and one of them will try to climb on an ant’s back, get its jaws into the ant’s neck and sever its nerves and throat. These attacks often fail, but if successful, the whole pack of beetles will feast on the prey communally.


The nest’s Eldorado, however, is the brood chambers. Here, the ants bring their highest-quality food (freshly killed insects, for example) for their new-born larvae. Many myrmecophiles have found their dream niche there, either begging food from the ant workers by chemically pretending to be ant larvae, or preying on the larvae themselves. But brood chambers are also heavily defended. Any interloper discovered there will be killed instantly. So the myrmecophiles who have evolved brood chamber specialization, have also needed to evolve very sophisticated techniques to evade the ants’ enemy detection. The peculiar beetle Claviger testaceus is one of them. It bears the hallmarks of millions of years of adaptation to living inside ants’ nests. It is pale, with a curious elongated, eyeless head, strange, club-like antennae, and thick tufts of golden hair on its back. Once again, the secret lies in those tufts of hair. Underneath lie glands that produce chemicals that apparently give off the smell of death. Of insect cadavers, that is. An ant worker coming across a Claviger beetle will take it for freshly killed prey (further fooled by the beetle playing dead), pick it up by its conveniently stalk-like forebody, and then carry it to the brood chamber, where all the most tasty morsels go. There, it may dump additional bits of decaying meat on the beetle, cover the pile in puked-out saliva with digestive enzymes, and move onto other chores – thinking it has done the developing larvae a favour. But, in fact, as soon as the Claviger scrambles from underneath the pile of insect remains, it will start feeding on the ant eggs, larvae, and pupae.


Claviger testaceus, Pella funesta, and Amphotis marginata are just three of the 10,000 or so different myrmecophile species that scientists think exist, belonging to at least a hundred different families of invertebrate animals. This evolutionary explosion of myrmecophily has probably been going on for as long as there have been ant societies – at least some 75 million years. The reason being that ants belong to that elite corps of movers-and-shakers that ecologists call ‘ecosystem engineers’.


The term ‘ecosystem engineer’ was coined in an article in the journal Oikos in 1994 by three ecologists: Clive Jones, John Lawton, and Moshe Shachak. They write: ‘Ecosystem engineers are organisms that [. . .] modulate the availability of resources to other species, by causing physical state changes in biotic or abiotic materials. In so doing they modify, maintain and create habitat.’ To put it bluntly: ecosystem engineers create their own ecosystems. It is easy to see how ants fit this definition. Ants branch out into their environment, and, by virtue of their advanced levels of self-organization, concentrate resources in their nest. The inside of the nest is a novel ecosystem with a constant influx of energy in the form of food carried in by ants, that may be exploited by other species. Those 10,000 myrmecophiles are the new species that have evolved to make use of the opportunities that the ants’ engineered ecosystem offers. But even species that do not qualify as myrmecophiles may be affected by the ants’ modifications of their environment. Such as those stinging nettles growing on the nitrogen-rich patch around the red wood ant nest that I excavated.


Many organisms besides ants are important ecosystem engineers as well. Think of other animals that create structures much larger than themselves, such as termites or corals. And ecosystem engineers need not be tiny. Take beavers, for example. There is no better hydrological engineering team than a family of beavers. They chew down trees and use these, together with rocks, to build dams up to hundreds of metres long. In slow-flowing water, they will build a straight dam, but in a faster-flowing river, the dam will be curved to better withstand the push of the water. The dams cause the stream waters to slow down and widen, creating swamp land that is less easily traversed by the beavers’ predators, such as wolves, and maintains a steady supply of beaver food (water plants and tree saplings) during winter. The animals dig canals to transport logs that are too heavy to drag over land, and they build lodges: large hut-like dwellings constructed from branches, twigs and grass, and solidified with mud, bits of wood, and bark. Because of all this environmental enhancement, beavers have such an overriding impact on their environment that they create new niches for whole swathes of other species. Even after beavers abandon an area and the dams they have erected decay and are breached, the resulting flood allows the development of meadows that can persist for decades after the beavers have left.


One area where beavers had such an impact in the past is a large island on the east coast of North America, in the estuary of the Muhheakantuck river. The elongated island has gently rolling elevations and depressions – its local Lanape name means ‘island of many hills’. Until a few hundred years ago, most of those were abundantly clad in chestnut, oak, and hickory forest, which sucked up the abundant rainwater and only released it piecemeal, allowing a hundred kilometres of slow-flowing creeks and streams to develop all over the island. Beavers were aplenty in this fine beaver habitat. In one spot in the southern part of the island, two creeks converged on a gently depressed valley. Beavers dammed the creeks, and the valley transformed into a red maple swamp, slowly colonized by other animals that feel at home in such a habitat, like wood ducks, green frogs, and brown bullhead. Besides the red maple, there was northern water plantain and marsh blue violet. We know all this because of a study – ground-breaking in more than one sense of the word – led by landscape ecologist Eric Sanderson of the Wildlife Conservation Society in New York. Using information on the island’s climate, soil types and topography, early Dutch and English records of its landscape and wildlife, and computer modelling of the entire food web of that part of North America, they were able to reconstruct what the landscape, and all the life it supported, looked like four hundred years ago.


Today, nothing remains of what was there. For that island is Manhattan, and Eric Sanderson’s work is also known as the Mannahatta Project. The project’s purpose was to create a website with a navigable map of today’s Manhattan where any location could be chosen, stripped from all its human structures to reveal, in full colour and detail, the model’s best estimate of that location’s habitat and abundant wildlife before Europeans set foot. ‘[Four hundred] years of development have rendered this earlier abundance as difficult to imagine to us as perhaps our modern roads, skyscrapers, and wealth would be to those first European colonists and their Native American neighbors,’ Sanderson writes. His aim was reached by 12 September 2009, the quadricentennial of the day when Henry Hudson, sailing in on a ship of the Dutch East Indies Company, first set eyes on it, and scribbled in his log, ‘[A]s pleasant a land as one can tread upon.’


Indeed, when you visit the project’s interactive map on http://welikia.org, it’s as if Google Earth has directed you to one of the few remaining unspoilt wildernesses on earth. Coast-to-coast forest cover, only interrupted here and there by meadows, swamps, brooks, some Lanape settlements, and a few beaches and rocky bluffs along the shore. A paradisiacal place. But click on the button ‘STREETS’, and the modern street plan appears on top of all that verdure. Suddenly you realize that that lush brook you have been staring at is actually in what today is Harlem, or Greenwich Village. For example, that confluence of two creeks, where beaver ecosystem engineering had created a red maple swamp, lay smack in the middle of what now is Times Square, with one stream appearing from the New York Post building, the other from under the Jacqueline Kennedy Onassis High School.


By now, you may have an inkling of where this narrative has been heading. By clicking on the buttons on the Mannahatta project’s interactive map, we are toggling between the work of one ecosystem engineer and another. The beavers of Mannahatta are gone, but they have been replaced by what we could call nature’s ultimate ecosystem engineer: Homo sapiens – running around in modern-day Manhattan, the ecosystem it has engineered for itself, like ants in an anthill. And, as with any good ecosystem engineer, in so doing it has created niches for cohabiting animals and plants. Not myrmecophiles, but, if you will, anthropophiles. It is those anthropophiles and the niches they carve for themselves in the human-engineered ecosystem that we will discover in this book.




Chapter 2


The ant(hropo)-hill


[image: image]


Cities and nature may be harder to separate than we think.




By calling Homo sapiens nature’s ultimate ecosystem engineer, I used the word ‘nature’ deliberately, because a crowded, noisy, polluted, concrete metropolis is not what we normally think of when we hear the term ‘nature’. What we rather think of is something akin to what I happen to be overlooking as I write these words.


I am sitting on the veranda of a field research centre in Malaysian Borneo, where I am spending a few days to prepare for a tropical biology course. Five metres away from me begins the undisturbed rainforest. In my field of view there are probably a hundred different plant species: heavy-duty rainforest trees with buttressed roots, and with various ferns sprouting from pockets of debris on their branches, vines and spiny climbing palms, some with nests of Myrmicaria ants clinging to them. Over the past two hours, my focus on writing this text has faltered many times and I would stare into that verdant vegetation; I have seen two bearded pigs oinking along, a giant squirrel, a white-crowned shama, at least twenty species of butterfly, a large metallic-green chafer that whizzed past in a straight dash, and I have heard the unmistakeable calls of helmeted hornbills (quickening series of ‘woohoos’ culminating in a maniacal cackle) and a great argus pheasant (‘wow-wow!’) calling in the distance.


This forest is completely untouched, except for the pegs with coloured flags that the students have been sticking in the ground to mark their study plots. In the distance, the forested slope inclines, rising to the 1,600-metre-high, 25-kilometre-wide circular quasi-crater that was unknown until 1948, when a pilot almost crashed his aircraft into the steep rocky escarpment that forms its rim. It is suspected that this ‘lost world’ never saw any human habitation until this field centre was built. If anything is nature, then this is it: wild, unspoilt, free from any form of human corruption.


And yet, when talking about nature, why do we always implicitly or explicitly factor humans out of the equation? Why consider that ant nest hanging in that tree over there as natural, but our human cities not? Why do we admire the leading part that these ants play in the ecological workings of their bit of rainforest, but at the same time do we express disgust at the way humans may dominate a landscape? There is no essential difference. Those ant ecosystem engineers build their nests from materials they obtain from their environment – just like humans. Their societies grow and their workers, who only have the welfare of their nest in mind, harvest anything that is edible from the patch of the earth where they live – just like humans. Given the chance, the colonies will multiply and thrive for as long as their environment can supply them with food and building materials. Just like human cities do. So why do we think of ant society and its role in the global food web as natural, but view human society as an unnatural and unwanted imposition on that same food web?


Rivers of ink have already flown in the many attempts of philosophers, ecologists, and conservationists to define nature and the natural, so I will refrain from releasing my own tributary. But let it be clear that I consider human cities as a fully natural phenomenon, on a par with the mega-structures that other ecosystem engineers build for their societies – the only difference being that whereas ants, termites, corals, and beavers have been maintaining their roles at a stably modest level for millions of years, the scale of human ecosystem engineering has grown by several orders of magnitude over just a few thousand years. Whether, as a species, we are suited for living in such dense, complex communities is another matter, and I will come back to that at the end of the book. But first, let us examine the modern, human megacity for what it is: an exciting, novel ecological phenomenon.


In the beginning, at a time when our species had just emerged from its smaller-brained predecessors, and was still so rare that it would have qualified as vulnerable by today’s Red List standards, we were already small-time ecosystem engineers. Not unlike beavers, our hunter-gatherer ancestors would find a suitable spot, preferably with natural shelter – a rocky overhang or a cave, perhaps – and settle there for a while to exploit the environment before moving on. Some ‘proto-domestic’ animals like the ancestors of dogs may have followed in our wake and hung around camp to scavenge refuse, and we may even have brought our own domesticated animals and plants: edible rodents in cages (like the Polynesian rats carried around by the Lapita people) or cuttings of medicinal plants. Settling would involve burning or clearing the vegetation around the camp, tending edible and medicinal plants and weeding away the undesired ones. We would create fireplaces to cook the fish and game we would hunt, as well as the clams and snails we would collect from the stream. We would raid bees’ nests to get honeycombs and the protein-rich bee brood, hunt the local megafauna, and collect fruits and nuts from the forest. Like beavers, we may even dam a creek, in our case to collect the fishes that would then be splattering about in the shallow waters downstream. Our effects on the environment would be subtle – a drier microclimate due to clearing of the vegetation, a local depletion of large animals, the introduction of a few alien species – and the environment would quickly recover whenever a group would pack up and leave for new hunting grounds.


Much of this changed when we took up farming. The revolutionary invention of growing food, rather than searching for it, had two important consequences for our way of living. First, growing crops for subsistence around a settlement meant that it was no longer necessary or profitable to live the nomad life. After all, going to the trouble of setting up fields and planting them clearly was a long-term investment. Until the soil became exhausted, it was best to stay put. Secondly, it meant that our trophic level changed – trophic level being an organism’s position in the food pyramid. Green plants that use the sun’s energy and ‘eat’ carbon from the air sit in trophic level 1 as the world’s chief ‘primary producers’. Level 2 is occupied by vegetarian animals that consume those primary producers. The third level of the food pyramid is where we find the predators that eat those plant-eaters, and so on. The food pyramid is pyramid-shaped because only one-tenth or so of the energy produced by one layer is carried upward into the next layer. The rest is lost along the way as waste, heat, and power to run the bodies of the organisms in that next layer. And since energy translates into how much life a level can support, in any habitat you’ll find tonnes of green stuff (level 1), millions of plant-eating insects (level 2), thousands of insectivorous birds (level 3), a bunch of weasels and hawks (level 4), and perhaps just a single top-predator, like a lone tiger or a solitary eagle, at level 5. Humans, by changing from chiefly hunting to mostly farming, collectively stepped down one tier in the trophic pyramid – where there was much more energy and therefore much more space to grow.


And grow we did. Five or six thousand years ago, we improved irrigation and soil tilling to such a level that frequent relocation because of depleted soil nutrients was no longer necessary. Agriculture proved such a success that not everybody in a village needed to be involved with it. It was left to specialists while the rest of the settlement could take up other necessary trades. This meant that these permanent settlements became places that could supply food and coveted goods to their hinterland. This, in turn, led to the development of transportation technologies, and people skilled at building and maintaining these. Cities also became the places from which organized warfare emanated, subjugating tribes that still adhered to hunting and gathering, and thus further spreading the agricultural, village-building lifestyle. Around that time, roughly 6,000 years ago in Mesopotamia, the first true cities appeared. One by one at first, but as the centuries went by, more and more parts of the world began to show signs of urbanization, with new cities popping up in India and Egypt, then in more rapid succession: Pakistan, Greece, China . . . An animation based on the research by Meredith Reba and her colleagues at Yale University, shows how cities appear all over the planet from 5,700 years ago until today. Slowly at first, but then, like corn popping in a pan, building up to the deafening crescendo of urbanization during the past century.


Over the next few decades, the popping is only expected to become louder, with megacities (10 million inhabitants or more) setting the stage. In the Pearl River Delta, one of China’s main economic hubs, so many cities are now squeezed together in an area smaller than the unimpressive size of Belgium, that it is termed a ‘megalopolis’ with a combined population of 120 million, almost the same as all of Russia. By 2030, almost 10 per cent of all people on earth will live in only 41 megacities, and most of those will be in Eastern China, India, and West Africa. Kinshasa, still a quiet backwater a few decades ago, will hold 20 million people, and in Lagos the population will be more than 24 million. Those figures may be mind-boggling, yet the strongest urbanization, relatively speaking, will actually take place in the small and medium-sized cities (that’s anything below 5 million inhabitants) in formerly rural countries. Such cities are expanding rapidly, by over 2 per cent a year, while the annual growth rates of the really big megacities is just 0.5 per cent. Over the next decade, the developing world’s smaller cities are going to absorb twice as many people as their bigger brothers. Between 2000 and 2010, the urban population of a country like Laos, for example, which lacks really large urban centres, has doubled.


All these statistics are not to say that experts agree over what a city really is. The socio-economic definitions vary from period to period and from place to place. In Norway, a settlement with 200 inhabitants is already considered urban, while in Japan you need 50,000 for the same status. City status may also be an administrative thing. Some cities are ‘official’ and therefore can claim certain benefits from the state. For example, only two of the twelve London boroughs are official cities, while none of the others, nor London as a whole, is legally entitled to call itself a city. Not to complicate matters, I’ll take a pragmatic approach and simply consider cities as those areas where the density of humans and their buildings are distinctly increased and with it, the infrastructure and average income. But those are only the human factors. In their wake come interesting ecological characteristics.




Chapter 3


Downtown ecology


[image: image]


Big cities often harbour species from elsewhere. In Singapore, non-native apple snails lay their eggs on (native) morning-glory.




‘Pang!’ Sow-Yan uses both hands, one pulling an invisible trigger, the other holding an imaginary barrel aimed at the blazing mid-day Singaporean sky, to imitate a rifle shot. Again he goes, ‘pang!!’. The impersonation comes in reply to my question about the Indian house crow situation. ‘In my area, they shoot them down,’ he elaborates with some indignation. ‘For no reason! Just someone complains about them, and that’s it. Also, everybody is using the wheelie-bin now, so the crows cannot get to the garbage anymore. Last time, they would just tear open all the refuse bags.’


We are hiking along Singapore’s south coast. My host, Chan Sow-Yan, a retired computer engineer, naturalist, and local mollusc expert, has paused for a second to do his crow-culling demonstration and then paces on, towards the place where the Rochor Canal joins the Kallang River. Here, a promontory juts into the waters, and he takes me up there to overlook the estuary. The group of house crows (Corvus spendens) has flown off, but their place is immediately taken by an excited bunch of Javan mynahs (Acridotheres javanicus), beautiful anthracite-and-white birds with mischievous eyes, bright yellow legs and a ditto beak adorned with a small crest of tufty black feathers. The mynahs begin running about, picking up edible morsels from among the cow grass (Axonopus compressus) and touch-me-not (Mimosa pudica). Sow-Yan points at the water’s edge, where the cow grass gives way to yellow-flowered water mimosa (Neptunia oleracea). Then, pointing left and right, he draws my attention to the clumps of pink eggs of the Pomacea apple snail clinging to the shore, the massive peacock bass (Cichla orinocensis) coming up for air, and a tiny red-eared slider turtle (Trachemys scripta elegans) quietly paddling along just beneath the water surface.


Kallang Riverside Park is a rich tropical ecosystem. But that does not mean it is a wild, idyllic paradise. Instead, it’s a tiny pocket of greenery tucked in between Singapore’s high-rise buildings. A few lawns with clumps of mango, coconut, and fig trees; Malay girls taking selfies on benches, and winding paths where European joggers brush shoulders with Indian youths on skateboards; a helmeted elderly Chinese lady on a bicycle with three coconuts in the front basket. The promontory where Sow-Yan and I stand, and the embankments with the patches of pink snail caviar, are made of unforgiving concrete. The river is no longer tidal because of the gigantic Marina Barrage downstream. The mynahs and crows are eating from discarded coconut shells and other leftovers from people’s picnics, and the carpet of freshwater algae that the turtles and water snails forage on, grows over bricks and plastic bottles. Due to flooding or leaks of the city’s sewage system, the water itself carries the unmistakeable chemical signature of the 5.7 million inhabitants of Singapore. A study led by Xu Yonglan of Singapore’s Nanyang Technical University found 0.1 milligram of pharmaceuticals per litre of Kallang River water (mostly painkillers like ibuprofen and naproxen); similar amounts of estrogens (from cosmetics and pharmaceuticals) and an insecticide that is used to kill fleas and ticks on pets. In other parts of Singapore, the researchers found up to 1.2 milligrams of caffeine (about as much as in a teaspoonful of coffee) in every litre of river water.
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