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PREFACE


I’m a biologist and I have a particular passion for insects. Throughout my career, in both academia and broadcasting, I’ve learned about the species you might rather disparagingly call ‘bugs’ or ‘creepy-crawlies’. We undervalue and denigrate these species at our peril. Insects are amazing. And they are essential to the normal functioning of our home, planet Earth.


In my lifetime, we have made enormous scientific and technological advances. The human population has risen from around 2.5 billion when I was born in the 1950s to nearly 8 billion now. The changes that have taken place on Earth during this time have been greater than at any other time in our history. I am now worried that we have lost sight of what really matters. That is to say, I’m worried about insects – because insects really matter. They are the most diverse and abundant group of animals that have ever lived. They made the world. They maintain the world. But they are, too rapidly, disappearing from the world.


In this book, I want to tell you all about them. I want to analyse their ingenious behaviour, examine the threats facing them and sing their praises in conversation with seven others – entomologists, professors and insect ambassadors who have spent their time, professional and personal, admiring these creatures small and great. 


I want to tell you about how important they are, how interesting and strange they can be, and why I think it’s high time all of us should care deeply about their fate.


Because if the creatures that made the world disappear entirely, I’m pretty sure that we will too.


 


Dr George McGavin


Ascot, 2022






Chapter 1


THE CREATURES FROM THE BLUE LAGOON


It’s a small world


We live on a very small and insignificant rocky planet. The Sun, an average-sized star, around which we orbit, is 93 million miles away and light from it takes a little over eight minutes to reach us. Even at this huge distance, the Sun is visible because it is so large and contains most of the mass of our solar system. Less than a quarter of a per cent of the mass makes up all the planets, moons, asteroids and other stuff. Like a single particle inside a tonne of finely ground flour, our Sun itself is only one of many billions of stars in the galaxy that contains it.


We are mystified by extremes of magnitude, and find it very hard to visualise things that are not part of our everyday experience. Things we can see and touch and time frames that revolve around a day, a year or a human lifespan are easy to understand. But when we start thinking about extraordinary distances or durations, it gets difficult.


Lie on your back after dark anywhere the sky is not affected by light pollution and you will make out a bright, fuzzy band. I got my first spectacular view of our home galaxy, the Milky Way, when I was working in Tanzania, on a game reserve called Mkomazi. Lying on the warm ground and staring up at the black velvet heavens twinkling with innumerable glittering stars, I saw the broad, misty streak of the Milky Way arching across the darkness.


Humans have a fundamental need to understand and explain the complexities of the world around them. The ancient Greeks imagined that the Milky Way was milk that had been accidentally spilled when the goddess Hera was feeding the infant Heracles. In Hindu mythology it is regarded as a celestial version of the sacred River Ganges. The Milky Way appears as a band in the night sky because it is a flattened disc, of which our solar system is a very tiny part. Spinning at a couple of hundred kilometres per second, it is made up of somewhere between 100 billion and 400 billion stars, many of which may have a planetary system similar to ours. We now know that our solar system is located about halfway along one of the trailing arms that curves out from the centre of the Milky Way, like the streaks on the surface of a stirred latte. The diameter of the Milky Way is more than 200,000 light years, and at its centre is a massive back hole. Our planet is pretty inconsequential on a galactic scale and vanishingly so on a cosmic scale. Nevertheless, the Earth is our home and we share it with millions of other species.


My thoughts on that still African night were cut short by a loud rustling much closer to home. In an instant I was no longer concerned with the heavens above but rather with what might be about to attack me. The safety of the Land Rover was tantalisingly close, but getting there might give my presence away. I lay absolutely still, wondering what to do. As it turned out, an aardwolf, a small species of hyena, was making its way through the undergrowth looking for food. Aardwolves are specialist insectivores with a particular penchant for termites, of which they may eat a quarter of a million in a single night of foraging.


Thinking about these very tiny creatures brought me back down to Earth. Termites are part of the most successful group of animals that has ever lived on Earth – the insects – and it is their epic story I want to tell. Humans overlook how tiny and inconsequential the Earth is compared to the vastness of space. But they also tend to overlook the importance of small creatures. Termites are integral to our world and insects conquered the planet long ago. They were among the very first animals to appear on land and were the first to take to the air. Their simple but versatile body plan has allowed them to colonise every habitat on Earth, and they are staggeringly numerous. Their total biomass is at least 10 times that of all humans and our livestock combined. It is hard to imagine a terrestrial or freshwater ecosystem that does not depend on insects. The world isn’t ours at all. We are newcomers on a planet made and maintained by insects.


Six legs good


Insects belong to a huge group of animals called the Arthropoda, species with hard outsides and lots of pairs of hinged limbs. There are four distinct groups. There are the millipedes and centipedes with elongated bodies and lots of pairs of legs, which you will find in soil and decaying wood, or under stones. There are the familiar spiders and other eight-legged species such as mites, ticks, harvestmen and scorpions. A third group comprises the crustaceans, such as shrimp, crabs, lobsters, crayfish, krill and barnacles. They are mainly marine but there are freshwater and a few terrestrial species, such as woodlice, as well. The fourth and by far the biggest group – and the most successful of all the arthropods – are the Insecta, which comprise three quarters of all animal species and well over half of all known species. It’s worth taking a little time to let that fact sink in.


I have never understood how anyone could regard themselves as a zoologist without knowing about insects. Despite the overwhelming numerical superiority of insects, it is vertebrate species that attract most academic attention and conservation efforts. Insects that eat our crops and transmit diseases are feared and exterminated, while the vast majority are simply ignored.


I know that many people don’t like insects that much and, while they might not find bees or butterflies too much to cope with, flies, beetles and wasps often get short shrift. So, when I give public talks, I often show a slide on which are the images of several different animals. There is a bumble bee, a hornet, a couple of flies, a beetle and even a head louse. But there is also a small image of a young bushbaby. The bushbaby looks dolefully at the audience with huge, wide eyes. Its tiny hands grip the fingers of the human hand that holds it aloft. The eyes of the audience are irresistibly drawn to the bushbaby as if the rest of the slide is completely blank. I have learned to pause for the inevitable and collective ‘aww’. In all the years I have used this slide, I have never not heard the ‘aww’ sound from an audience and for this reason, I call the slide ‘the aww factor’.


The sum total of all vertebrate species – fish, birds, amphibians, reptiles, mammals, the whole beastly bestiary, from aardvarks to zebras and bats to blue whales – makes up a little under 3% of all species alive today. It is difficult not to come to the conclusion that they are a pretty trivial group of animals compared to insects. Despite this, animals with a backbone really do seem to hold a very special place in the human heart. I suppose it’s easy to see how a cute bushbaby would trump any number of insects. After all, bushbabies are primates just like us. They have large brains, forward-facing eyes and grasping hands with teeny little fingernails – we are hardwired to find our biological family attractive.


I tell the audience that bushbaby babies, adorable as they undoubtedly are, are pretty much superfluous in the great ecological scheme of things – and immediately, I can feel the mood in the lecture room change. You’ll be telling us that pandas are a complete waste of bamboo next! I merely point out that without bees, flies and beetles, the world would be totally unrecognisable. Flowering plants would go unpollinated, decaying material and dung would not be recycled and a legion of animals, bushbabies included, would not have anything to eat. The whole ecological balance of the Earth is completely dependent on there being an extremely large number of insects, and it has been this way for a long time indeed. No insects? No bushbabies. No you. No me.


The case of the Californian Condor illustrates just how easy it can be to miss what’s right under your nose. In the twentieth century, through a combination of poaching, lead poisoning and habitat destruction, the Californian Condor, the biggest bird in North America, faced a very uncertain future. It could easily have gone extinct but, in 1987, when there were only 22 individuals left in the wild, a bold conservation plan was put into action. This majestic bird was worth saving. It was decided that all the wild individuals should be caught to allow a programme of captive breeding to take place. The birds were very well looked after, and this included making sure that they were free of parasites. The birds were deloused using pesticide treatments, and a unique species of bird louse that had only been scientifically described for the first time in 1963 was lost forever. There was no evidence that the lice caused the birds any discomfort, feeding as they do on feather fragments and skin flakes. When vertebrate species become endangered, public interest and research efforts go up, but when insects become very rare or endangered, they are simply forgotten about. It’s high time we focused on the things that really matter. Just because they’re small, doesn’t mean insects are of no importance.


Early days


It’s hard to pinpoint exactly when I fell in love with insects. As a child I loved looking at the distinctive black and yellow caterpillars on the nasturtiums in my grandmother’s Glasgow garden. I watched them devouring the leaves and eventually pupating to become Large White butterflies. There was always something interesting to find among the undergrowth, and ever since then, my eyes have been drawn to the little lives of tiny creatures. A remarkably prescient primary school teacher once wrote in a school report that a fly going past would distract me from whatever it was I was supposed to be doing. I am glad to say that I still find myself distracted by flies and other insects, and I cannot imagine being interested in anything that is not part of the natural world.


When I was at primary school in the 1960s, the BBC broadcast numerous programmes for schools. There was a series about prehistory and ancient history called How Things Began. In one episode there were two children called George and Alice, who discovered what life was like in the seas of the Cambrian Period more than 500 million years ago. There must have been some time machine involved. Another episode was all about life in the swampy forests of the Carboniferous Period, 359–299 million years ago, and how the remains of the trees became the coal that we now use. The programme-makers had hit on the idea of bringing the stories to life by using dramatic presentations, and I seem to remember George and Alice crouching behind a fallen tree, watching giant dragonflies wheeling through the air above their heads. I thought it was absolutely marvellous and, as I collected the coal for the kitchen stove in the years that followed, I would be transported back to the steamy depths of a Carboniferous forest teeming with spectacular creatures. It was much later that I realised the astonishing importance of fossils. We do not need a time machine because fossils are a record of the Earth’s history that, in parts, is so finely detailed that it is possible to imagine how whole ecosystems must have looked and functioned millions of years before we appeared on the scene.


How many species?


I was born in the mid-1950s – the beginning of the space age, the jet age and the biomolecular age. I grew up to watch the Moon landing broadcast around the world and see probes sent out into the vastness of space. Since then, computers have shrunk in size and grown in power to the point that they are now ubiquitous and indispensable. Medical science has made enormous progress – organ transplantation is now commonplace, immunotherapy has revolutionised cancer treatment and human cloning may be just around the corner. In my lifetime, humans have invented new ways of observing the world. At one end of the spectrum, giant machines provide proof of the existence of the infinitesimally small subatomic particles that make up matter and, at the other end, space telescopes allow us to see over astronomically large distances to image the boundaries of the cosmos and the afterglow left over from the Big Bang. But despite all these enormous advances, we still cannot answer one fundamental question – how many species are there on Earth?


The first significant attempt to answer the question was carried out by the late Terry Erwin of the Smithsonian Institution. He decided that a good way to work out how many species there might be was to blast rainforest trees with a fog of fast-acting insecticide and see what dropped down. To propel the insecticide up into the treetops, he had to do a bit of rope climbing up into the forest canopy, where he deployed a portable machine known as a thermal fogger. To collect the fallout, large sheets or funnel-shaped collection trays were arranged beneath the trees. Erwin picked one species of rainforest tree in Panama and set about his mass collection effort. What he discovered was that there were 1,200 species of beetles (his specialist interest) living on this one tree species. He reckoned that only about 163 species of beetle were specific to the tree species he had collected from. Erwin then did a crude extrapolation, basing his conclusion on the fact that there were another 50,000 species of tropical rainforest trees and it was likely that beetles made up 40% of the entire insect fauna. He concluded that it was highly likely that number of species on Earth had been grossly underestimated, and his estimate of 30 million species caused quite a stir.


It was not long before entomologists around the world were arming themselves with thermal foggers and mist blowers and killing untold numbers of insects to come up with their own estimates of how many species there might be. Some estimates were as high as 100 million, but gradually these figures were revised downwards and today the majority opinion as to how many species of arthropod there might actually be stands somewhere between 8 and 12 million. However, it was recently claimed that 1 trillion species might currently live on Earth, with only one-thousandth of 1% described. This is due to the realisation that soil, sometimes dubbed ‘the poor man’s rainforest’, contains an incredibly diverse and understudied community of bacteria and other microorganisms. The difficulties in quantifying this diversity are compounded by the fact that the majority of bacteria cannot be cultured, and it’s rather hard to say exactly what constitutes a bacterial species anyway. Even sticking with insects, we are still a very long way short of the finish line.


Coined in the 1980s, ‘biodiversity’ has become quite a buzzword. To a biologist the word means the sum of biological variation from the level of genes and species up to ecosystems, but to most people it simply means species richness – that is to say, the number of species found in any particular area or habitat. But measures of diversity should include both the number of species present and the abundance of each. Imagine two gardens. One is mainly mown lawn and decking with a few pot plants, while the other is wild and weedy. A quick and dirty half-hour survey collects 100 specimens from each garden. In the wild garden 10 specimens of 10 different species are recorded. In the tidy bedecked garden, there are also 10 species (they don’t have to be the same as in the other garden) but here, 91 specimens belong to one species and the nine other species are represented by just a single individual. Both gardens have the same number of species but the wild and weedy garden is considered to be more diverse because the probability of the next specimen you collect being something different is much higher here than in the other, tidy garden, where there is a very high probability that the next thing you encounter would be yet another specimen of the common species already collected. You can see why most people like to deal with just the number of species – it’s simple and understandable. A few species versus lots of species does mean something after all.


If we are going to appreciate the massive part that insects play in the ecology of our planet, we need to understand where they came from and how they became so successful.


In the beginning


A major obstacle to understanding the history of the Earth is the massive mismatch between events that take place on a human timescale and those that occur on a planetary timescale. The Earth is about one-third the age of the universe – approximately 4.5 billion years old. By chance, a football pitch is 45 metres wide. Therefore, very conveniently, a metre – about one big step – is equivalent to 100 million years and 1 centimetre, the width of the nail on my little finger, represents one million years. The early Earth formed by the slow accretion of immense quantities of dust and gas, and the sideline on one side of the pitch is where we start. As we walk along our timeline, across the pitch to the line on the other side, 4.5 billion years away, there are some important events. The first half a billion years were literally hellish. Much of the planet was still molten at this time and was constantly being knocked about by asteroids. This was also the time that a massive object the size of a small planet cannoned into the juvenile Earth, releasing a vast amount of energy and knocking great chunks of both masses into space. Under the gravitational pull of the Earth, this material coalesced to form the Moon, whose presence has, ever since, stabilised and shaped what happens on Earth. Eventually things quietened down, the Earth’s surface began to cool and liquid water formed. Despite the desolate and forbidding conditions that had prevailed for hundreds of millions of years, our planet would not remain lifeless for long.


Of course, the whole reason that life was able to arise in the first place was because the orbit of the Earth is situated in what is known as the habitable zone. It is not so far away from the Sun that it would be too cold, like Mars (-28°C), and neither is it too close to the Sun, where it would be much too hot, like Venus (471°C, more than hot enough to melt lead). This has become known as the ‘Goldilocks Effect’ because our planet, as the nursery story goes, was in just the right place. This bit of serendipity means that water can exist as a gas, a liquid or a solid depending on where it is found. The oceans that formed on Earth soon after it began to cool may also have been topped up by extraterrestrial sources, such as comets and other ice-rich objects that were flying around the young solar system but had not clumped together to form an actual planet. Some of the chemical building blocks of life, including organic molecules, may have arrived from space carried by comets and asteroids. So far, more than 140 biologically relevant molecules from those bodies have been identified. In addition, intact amino acids, the building blocks of proteins, have been found in the remains of meteorites. In one study that simulated the conditions found in deep space, researchers were able to generate small structures that look very much like cell walls – an important step in containing and isolating all the chemical reactions that must take place inside a cell.


The rise of oxygen


Biologically speaking, nothing much happened for 5 or 6 metres from the start of our football-pitch timeline, but there are now the beginnings of life in the fossil record. Single-celled organisms have appeared, but it is not until we reach halfway across the pitch that the atmosphere becomes rich in oxygen. This took place sometime around 2.5 billion years ago, due to the appearance of the first photosynthetic organisms, the best known of which are the cyanobacteria. These ancient microorganisms lived in shallow seas and had evolved the biochemical trick of making their own food by capturing the Sun’s energy. Their generation of oxygen as a waste product was to change the world completely. Cyanobacteria grew in thin, mat-like layers, binding grains of the substrate together. The upshot of all this oxygen being pumped out was that things got pretty toxic for all the anaerobic microorganisms that already existed and, as levels of oxygen in the atmosphere increased, the ancient bacteria for which oxygen was pure poison were relegated to peculiar refuges. Very few multicellular organisms today are anaerobes, and those that are find themselves confined to deep-sea habitats, where they use hydrogen as an energy source. As far as we can tell, the trick of capturing the energy from the Sun occurred only once, and the descendants of these early cyanobacteria are still with us today – trees, plants and anything that photosynthesises.


It took quite a while for oxygen to become abundant in the atmosphere because as soon as it was produced, it was immediately removed by reacting chemically with various rocks and minerals. But eventually, after millions of years, there was enough surplus being produced that oxygen began to accumulate. Some of the oxygen became ozone in the upper atmosphere and this meant that, for the first time in the Earth’s history, the harmful effects of ultraviolet radiation were greatly reduced.


Many cells are better than one


Life on Earth remained generally small and microscopic until about 600 million years ago – a mere six steps from the sideline on the far side of the pitch – when complex, multicellular life appears. These soft-bodied organisms did not fossilise very well and they were not really like anything that exists today. There were worm-like creatures with segmented bodies, frond-like things and rounded or oval structures that might all have been filter-feeders of some kind.


Complex organisms are made up of different types of cells. Multicellularity, which has evolved many times, has many advantages. For a start, multicellular organisms can get much bigger, and there are economies of scale to be had from using different cells to carry out specific functions. The division of labour itself leads to more specialisation. Multicelled predators would do better and this, in turn, might have brought about a similar response in their prey. But multicellularity relies above all else on communication and cooperation between cells. There would be no point if a nerve cell stopped being a nerve cell or if gut cells decided they might do better ploughing their own furrow somewhere else. And, of course, all cells need to know when they are surplus to requirements – cell death needs to be built into the system. Cancer is an example of what can happen when the strict regulation of cells breaks down and cells, once working for the common good, start behaving like independent agents looking out for themselves. Nearly three years ago a single mutation in a skin cell of my right heel caused it to begin to reproduce uncontrollably – the cells simply didn’t know when to die. Fortunately for me the science of genetics was able to pinpoint exactly what that mutation was and a number of drugs became available to block the metabolic pathways within the affected cells. Three cheers for science and for the power of the human imagination and all done at impressive speed given that the structure and function of DNA itself was barely understood in the year I was born.


Some early multicellular life forms were radially symmetrical; that is to say, their bodies showed a repeating pattern around a central axis, like jellyfish and sea anemones. This body plans works pretty well in a marine environment and these creatures spent their time bumbling about looking for food in the sea or fixed to a substrate waiting for food to come their way. But a much better body plan, and one that is seen in the vast majority of organisms today, from earthworms to elephants and bumble bees to birds, is to be bilaterally symmetrical along the longitudinal plane. The first fossil animals with bilateral symmetry would become the predominant life form. Having a clearly defined front and back gives an organism a clear direction of travel. The front part of the body becomes endowed with various sensory organs to measure different aspects of the environment ahead, and the mouth is well placed to consume whatever food may be encountered. Nervous tissue to deal with all this sensory input becomes concentrated at the front end, and gradually the various parts of the body become specialised for different sorts of tasks. Further minor modifications allow for various limbs to provide propulsion and other appendages for food gathering and processing. Now, at last, there is a world-beating pattern that evolution can endlessly tweak and refine.


The creatures from the blue lagoon


Things really start to get interesting about 5.5 metres from the end of our football-pitch timeline (550 million years ago). The Earth’s oceans fill up with all manner of complex organisms. The Cambrian explosion, as it is known, saw the relatively sudden appearance in the fossil record of the ancestors of all species alive today. The reason we know a lot more about the last 500 million years or so of Earth’s history is mainly because many species developed hard parts reinforced with calcium carbonate, perhaps in response to increased levels of predation. This meant that their remains fossilised much more easily, and this has given us a much more detailed picture of what was going on. This is where the arthropod story really takes off.


Popularly known as the Big Bang of biology, the surge in fauna of Cambrian Period has been well characterised thanks also to the discovery of some exceptional fossil deposits around the world in which the preservation is so fine that minute details of the animals can be seen. These deposits may have formed when a sudden collapse of fine sediment buried the creatures beneath instantaneously. In the right conditions, where oxygen was excluded and any decay stopped, the buried creatures would remain intact long enough for a good impression to be left in the sedimentary rock that it would become part of. The finer the particles of sediment, the finer will be the resulting fossil – rather like the degree of resolution in a digital image. These special fossil finds have given us a series of snapshots of times long ago. With a little imagination, we can swim in the warm Cambrian seas and marvel at the diversity of trilobites and other strange arthropod creatures.


Up to this point every living thing is marine, but 4.75 metres from the end of our football-pitch timeline (475 million years ago), the first land plants appear, accompanied by some of the creatures from the blue lagoons. These creatures became terrestrial and, a short time later (in geological terms), they took to the skies. These first terrestrial arthropods did not emerge suddenly from the sea to live on the land, but probably made a very gradual progression by first living around the fringes of permanently wet coastal areas in habitats such as mats of algae and biofilms growing on rocks. Numerous trackways and trace fossils showing parallel rows of marks made by legs, with a central line of broken marks perhaps created by the end of an abdomen, have been interpreted as having been the steps of walking arthropods as they moved along the shoreline. They might have accompanied the spread of algae and other species as they, too, slowly colonised the land. A common view has been that the invasion of the land by early arthropods took place after the appearance of land plants, but it might well have happened more or less at the same time, as some fossil finds suggest that early food chains comprising scavengers, herbivores and predators were already in place. But whatever the exact timing, the early arthropods emerged from the sea and made the transition to land, probably in order to escape a marine environment full of other species wanting to eat them. They may have had an amphibious habit of moving between scattered, salty pools. They were without doubt small and fast-breeding creatures, and the insects we know today are their descendants.


Of course, along our timeline there have been extinction events – some of them very large indeed, such as the one that marks the end of the Permian Period, only 2.5 metres (around 250 million years ago) from the far endline, when a great majority of the Earth’s organisms perished as a result of massive climatic disruption resulting from volcanism releasing vast quantities of carbon dioxide into the atmosphere. Despite this, every living species today had an ancestor that made it through this and other cataclysmic events.


The dinosaurs, the largest land animals ever to have lived on Earth, had dominated their environment for 135 million years, and were seen off by the impact of a large asteroid at least 10 kilometres in diameter smashing into the Earth about 66 million years ago. The impact left a crater 180 kilometres wide and resulted in massive tidal waves, fires and shock waves that triggered widespread earthquakes and volcanism. Acid rain and poor sunlight would have destroyed ecosystems worldwide and caused the extinction of three quarters of the plant and animal species on Earth at the time. Large creatures did not fare well, but small species survived. I like to imagine a small shrew-like creature startled by the massive fireball brighter than a thousand suns, running for the cover in an underground burrow. If they had not, human beings would not exist.


We have now walked almost the whole way across our 45-metre-wide football pitch and the first hominid species that walked upright appears just 3 centimetres (3 million years ago) – about the width of a fat thumb – from the line on the other side. Anatomically, modern humans appear in the last 2 millimetres, the width of a 2-pence coin from the opposite side of the pitch … that’s us. We really are the new kids on the block. The whole of recorded human history occupies a paltry 5,000 years, which on our football pitch timeline is about half the thickness of a sheet of gold leaf.


You could imagine that the appearance of life on Earth is a completely unique occurrence – a colossal fluke. Or perhaps life is very common indeed. It has been suggested that as many as 4% of the billions of stars in our own galaxy have rocky planets orbiting them within the habitable zone where water might be available. If you factor in the two trillion or so other galaxies in the universe, you cannot escape the conclusion that that life must exist in innumerable other places.


There are good reasons why insects are so abundant on Earth. They have a versatile, lightweight and waterproof exoskeleton which protects them and keeps them from drying up. Being generally small animals, they can occupy a much larger percentage of any ecological space available. They have an efficient nervous system with an effective blood–brain barrier to keep their vital nervous system insulated from biochemical fluctuations within their fluid-filled bodies and they have absolutely phenomenal powers of reproduction. But for all their jaw-dropping diversity, insects are remarkably similar in overall design – inside and out. The ancient blueprint, half a billion years old or more, has proved a good one and evolution has tweaked it over and over again to produce a multitude of variants based on three main sections: the head, thorax and abdomen. If you were given the task of making a self-sustaining, self-replicating piece of miniature machinery that could survive in widely differing environments, it would necessarily look a lot like an insect.





 


SIR DAVID ATTENBOROUGH


A wild life well lived


Sir David Attenborough has long held a fascination with the history of life on our planet, and I have been inspired by his work over the years. We spoke about the vital role of insects, and how we can protect the future of life on Earth for animals and humans alike.


Sir David is about as well known a personality as it is possible to be. When I interviewed applicants for a place at Oxford University to study biological sciences, I used to break the ice by asking them what first made them interested in biology. The candidates would regularly tell me about some documentary or other presented by David Attenborough. It would remind me of my first enduring memory of a natural history programme – a short film narrated by Attenborough, not about insects but about a pair of mating garden spiders. I sat in front of our small black and white television set, completely absorbed by the unfolding drama. Having filled his paired inseminating organs, the pedipalps, with sperm, the male spider nervously approached the much larger female. Only by observing the precise ritual behaviours determined by evolution would he be able to avoid being eaten and successfully couple with the female. It really was nail-biting stuff. Nearly 40 years later, I acted as the chief scientific consultant for Sir David’s BBC television series Life in the Undergrowth, and we have met up on several occasions since. It is often said that you should never meet your heroes in case they turn out to be a disappointment, but I am happy to say that my meetings with Sir David over the years have been delightful and inspiring.


I wanted to know not just if he had had a fascination for animals from an early age but also if insects especially had featured largely. I was a little surprised to learn that insects had not been uppermost in his mind and that the things that fascinated him as a young boy were fossils.


 


‘I grew up in the Midlands, where there’s a lovely oolitic limestone full of ammonites and little things called Rhynchonella, small little things about the size of a hazelnut and with a zigzag jaw between the two valves. I started collecting them and began to form a collection. I started to work out that some of them were the same and some of them were different; what the differences were, which were common and which weren’t and why. It fascinated me – but not in the early years. In the early years, it was seeing how many you could collect and what the variations were. That was what took me out to Eastern Leicestershire on my bicycle, day after day after day during the summer.’


 


David was lucky to live in the right place and at the right time.


 


‘There were lots of disused quarries and, once exposed, soft, erodible rock like limestone weathers away quite quickly. They stood out like little walnuts on a rock face. You could knock them off with just one tap of the hammer but it isn’t like that anymore. Years later, I went back to the quarry and couldn’t find anything because it had become overgrown.’


 


In the end he amassed quite a sizeable collection of fossil material, and I asked him if he still had it in his possession.


 


‘No, unfortunately not. My father was head of a university college in Leicester, which opened a geology department during my teens, and I gave them the whole thing! They used it to teach students or, perhaps they threw it away!’


 


I sincerely hope they held on to them.


 


David won a scholarship to Cambridge, where he wanted to study zoology and botany, but a certain amount of parental pressure sought to persuade him that there was no future in either subject, and that geology might be the thing to study. After all, he had a lot of paleontological knowledge already and if he was to have a good career, the oil industry offered excellent prospects. David explained that being able to date rocks precisely using the microfossils they contained was all very well, but he would also have had to study things like mineralogy and X-ray crystallography, which he admits did not interest him at all.


After graduating from zoology and botany in 1947, David served in the Royal Navy and then wondered what he would do next. He didn’t feel like going back into academia and instead wanted to earn a living, perhaps using his scientific qualifications. He admitted, in typical self-deprecatory fashion, that his qualifications were a minimum.


He got a job as a science editor in educational publishing but did not enjoy it one bit. ‘I spent my days putting in a comma and, on good days, taking it out’ he recalls. One day he replied to an advertisement in The Times for the position of Radio Producer. He didn’t get the job, but a couple of weeks later, he received another letter asking him if he had heard about a new thing the BBC were starting in North London. It might not amount to much, the letter went on, but would he be interested in finding out a bit more about it? That ‘thing’ was television. ‘I thought, well, why not? What I’m doing at the moment is utterly boring. I got taken on and I’ve been there ever since.’


I wanted to talk to him about Life in the Undergrowth, his five-part series on insects and other invertebrates. He had already made a number of highly successful and award-winning documentaries, including Life on Earth, The Trials of Life and The Private Life of Plants. Had he been concerned that it might not attract many viewers? After all, people don’t generally find insects and spiders that interesting. He agreed that birds and mammals were indeed more popular among viewers, but said that it would be impossible to simply ignore the terrestrial invertebrates, as they are the most important animal group. His problem was what to call the series. He couldn’t call it The Life of Insects, as many other things, such as spiders and earthworms, would be featured as well. Then, one night, he had one of those ‘eureka’ moments when the answer just pops in your head: Life in the Undergrowth! As he spoke, I imagined him leaping from the bath, shouting ‘I’ve got it!’


They worked away on the series for a couple of years and were rather surprised to receive a memo from a committee whose job it was to advise on programme titles. They had done some market research and had decided that the word ‘undergrowth’ might have unpleasant connotations – like ‘underwear’. Would David and the senior team like to come for a meeting and kick some ideas around? No, they would not, thank you.


Much later, when the programme was finished and just about to be advertised in the Radio Times, another note arrived from the committee of programme titles. The committee had deliberated long and hard and thought that Life of the Multi-legs would be a good title!


Happily, they stuck to Life in the Undergrowth, and I thought it was absolutely marvellous. It was one of the first programmes that really brought the life of invertebrate animals to a wider audience. Their importance in the functioning of global ecosystems is unparalleled and yet here we are, 20 years on, still trying to get the same message across. I can still remember hearing the lines Sir David spoke at the end of the final episode:


If we and the rest of the backboned animals were to disappear overnight, the rest of the world would get on pretty well. But if the invertebrates were to disappear, the land’s ecosystems would collapse. The soil would lose its fertility. Many of the plants would no longer be pollinated. Lots of animals, amphibians, reptiles, birds, mammals would have nothing to eat. And our fields and pastures would be covered with dung and carrion. These small creatures are within a few inches of our feet, wherever we go on land – but often, they’re disregarded. We would do very well to remember them.
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