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Somewhere around Chapter 5, Tim was diagnosed with bowel cancer.


This book is dedicated with gratitude to the NHS staff who treated him, as well as to the medical researchers, the teams of volunteers, the clinical trial participants, and all the fundraisers baking cakes and running marathons in fancy dress.


Without them, Black Ops and Beaver Bombing would have been a lot shorter.










Preface


I-Spy


What was the last wild mammal you saw? The chances are that it’ll have been one of our fantastically successful imports: a brown rat, or maybe a grey squirrel. It won’t have been a wildcat or a greater mouse-eared bat, and probably not a pine marten or a water vole or any number of other species whose populations have crashed over the past century.


Of course, there’s no shortage of mammals in Britain. Cattle and sheep graze the hillsides, domestic cats patrol our gardens, dogs chase balls in the local park, and the most prominent mammal of all – Homo sapiens – has shaped every field, hedgerow, river and forest to the point where there’s no wilderness left. Whereas Bulgaria has over half a million hectares of forest classified as ‘undisturbed by man’, Britain, at almost twice the size, has a grand total of zero. Inevitably, our native species have suffered under this domination. Of those that survive, many are hanging on in isolated pockets, their numbers declining and their environments deteriorating around them.


We know that different kinds of privilege – class, ethnicity, and so on – can determine the destinies of individuals and entire communities. Yet these are mere details compared with the privilege of being human. Other species exist only with our permission, and if the extensive list of man-made extinctions is anything to go by, that permission can be withdrawn at any time. By the same measure, we have it in our gift to rescue our fellow creatures and allow them space to flourish. The word ‘wilderness’ originally referred to land occupied only by wild animals; our task should be to return those habitats to them before they disappear altogether.


It’s already too late for the wolf, lynx, brown bear, elk, root vole, and many other species, all of which survived the last Ice Age but not the human expansion that followed. Some may yet be reintroduced from other countries. Others, like the aurochs, won’t be coming back. In this book, we focus on the ones that remain. With enough luck and patience, you can see them for yourselves, and that’s exactly what we’ve tried to do. Each of our chapters is a quest for a mammal species that’s on the brink. Armed with binoculars, a hot flask and, regrettably, an inexhaustible supply of dad jokes, we’ve travelled from Scotland to the Isles of Scilly in search of our elusive subjects. Delighting in what we find, and despairing for what we don’t, we explain the urgent problems facing each species and what needs to happen if we’re to save them.


*


Every so often, the Vincent Wildlife Trust appeals for people to submit records of polecats they’ve found dead on the road. This has proven a bit embarrassing for our daughters if there are friends in the car when we’ve stopped to inspect some roadkill. Their embarrassment became more acute a few years ago, when scientists started asking people to scoop up and send them any dead specimens so that they could carry out post-mortems. Polecats are smelly even when they’re alive. Leave them by the side of the road for a few days and they become, let’s say, ripe. As for the mystery of where we store the bodies before we get the chance to pack them off . . . Don’t ask what we’ve got in the freezer.


These are the kinds of highly sophisticated techniques that inform conservation work. In 2018, Fiona and a team of expert scientists from the Mammal Society published A Review of the Population and Conservation Status of British Mammals.1 The 700-page doorstopper, commissioned by Natural England, Natural Resources Wales and Scottish Natural Heritage, was the first such census for more than twenty years. Using all the latest research from hundreds of scientific sources, as well as extensive roadkill reports and 1.5 million records of mammal sightings, it gave a detailed account of habitat preference, population status, distribution and future prospects for every land mammal species, whether native or not. So turning at random to the entry for stoat, we learn that they range over most of Britain but with patchier coverage in the north-west of Scotland, that their numbers have fallen by nine percent since 1995 to an estimated 399,000 (plus or minus quite a few), and that their decline is caused by a similar decline in prey species such as rabbits. On the other hand, the lesser white-toothed shrew, otherwise catchily known as the Scilly shrew, can only be found on – you guessed it – the Isles of Scilly. The 1995 census gave an estimate of 14,000 individuals, but we’ve no idea what’s happened since then, because nobody has tried to find out.


That 2018 population review provided much of the evidence for the first ever Red List of British terrestrial mammals,2 drawn up by Fiona with her colleague Colin Harrower for the Mammal Society and officially accepted by the various government agencies. The Red List tells us that a quarter of Britain’s forty-six native land mammal species are currently threatened with extinction, and that a still larger proportion of our species – forty-four percent – is officially ‘at risk’. On publication day, the media led with the story, and the hashtag #quarterofuk trended on Twitter for twenty-four hours. Reassuring though that measure of public interest may seem, the challenge is to know what to do when the phone stops ringing. The great legacy of the Red List, apart from the role it plays in raising awareness, is that it judges governments according to criteria established by the International Union for Conservation of Nature (IUCN) and accepted across the world. No longer is species conservation an African or Amazonian issue about which we can feel self-righteous from afar while letting our own wildlife disappear before our eyes. (Trophy-hunting for lions in Africa? Totally immoral! Shooting beavers that are inconveniencing landowners? An unfortunate economic necessity.) An assessment of Endangered for the water vole and red squirrel in Britain means that those species face the same degree of threat as, for example, the Asian elephant in India, the south-western black rhinoceros in South Africa, or the three-banded armadillo in Brazil. While we sit back to enjoy Springwatch or the latest David Attenborough documentary, we flatter ourselves that we’re a nation of animal lovers. The Red List obliges us to prove it.*


Although our chapters feature the charismatic headline-grabbers, such as those species tumbling towards extinction (red squirrel, hedgehog), or the ones around which a public controversy rages (beaver, wild boar), we also make the case for the unloved and overlooked. When there’s an opportunity for a guest appearance – like the Scilly shrew in our hedgehog chapter – we take full advantage. Shrews and voles matter, both for their own sake and because the ecosystem would collapse without them. The field vole is Britain’s most abundant wild mammal, and doesn’t even get close to inclusion on the Red List as a species of concern. Twenty years ago, there were more field voles than humans in Britain, but not any longer; the number has fallen from 75 million to 60 million. Well, what’s fifteen million vanishing field voles between friends? The species spends its days in a network of tunnels in tussocky grass where it can nibble in peace, out of sight of aerial predators. Next time you’re in some unkempt grassland, perhaps at the edge of a sports pitch or on a walk in the countryside, put your hand in the grass and feel for the tunnels. Make an opening and you’ll often see small piles of greenish pellets and little heaps of sawn-off grass blades. No crisis – there are plenty of field voles to spare. And yet they’re a food source for owls, kestrels, stoats and weasels, and, when their numbers are falling as at present, birds of prey fledge fewer chicks. If you want to save the barn owl, start by saving the field vole.


The animals are the heroes of this book. They deserve to be so much more than an occasion for solemn journeys of self-discovery. We’ll spare you the moody sunsets. You definitely don’t want to hear about our spiritual awakening as we lay under the stars in the Adirondacks. What matters is that, shamefully, when it comes to biodiversity intactness Britain ranks 189th out of 218 countries. We have an urgent duty to rescue and restore our native species, so let’s start the job in Chapter 1, on a river not a million miles from our home in East Devon.


 


 


 


Footnote


* We doubt that anyone wants to read the 150 pages of IUCN guidance, so we’ve included the complete Red List for British mammals in an appendix, together with a mercifully brief summary of underlying principles.










ONE


What Did the Beaver Say to the Tree?


‘Nice to gnaw you!’ It’s the only clean beaver joke we can think of, as we make the half-hour car journey with our daughters to one of a small number of rivers in England where wild beavers are found. Devon is a hotspot for beavers, which is to say that it’s home to two distinct populations: one on the River Tamar in the west of the county, and one on the River Otter in the east. The 2018 population review made a very conservative estimate of 168 beavers across Britain: 12 on the Otter, and 156 in Scotland. At that point the Tamar beavers didn’t exist, at least not officially.


So on a warm summer evening in July 2020, with the first Covid lockdown easing but not yet lifted, we headed for one of the prettiest rivers in the country to watch beavers. If you were a beaver, you might choose to live here too. In a sonnet addressed to his ‘native brook’ – he was born upriver at Ottery St Mary – Samuel Taylor Coleridge remembered how as a youngster he had ‘skimmed the smooth thin stone along thy breast, / Numbering its light leaps’. Well, that isn’t his best poem, and skimming a stone along a breast seems reckless to say the least, but all his life Coleridge was nostalgic for what he called his ‘careless’ childhood beside the River Otter. And with good reason, considering the opium addiction and the unhappy marriage that came later.


Our destination was the venerable old village of Otterton, seven miles south of Ottery. Otterton Water Mill, now restored and fully operational, was mentioned in the Domesday Book and wasn’t new even then. It’s all picture-postcard and lovely, in a rather understated way. You can’t buy beaver-themed keyrings and tea-towels here. You can’t even find more than a fleeting mention of beavers on the mill’s website. A solitary concession to wildlife tourists is a blackboard at its café, where people have written up the latest sightings. Gruffalo, hobbit and mountain lion, we were reliably informed, had been spotted recently. Also present were otters (in a flagrant example of nominative determinism), kingfishers, buzzards and – someone had written – ‘beavers (upstream)’. That created something of a dilemma, as we had it on good authority that the beavers were downstream. Who was right? Beavers are crepuscular, by and large. They like the warm mellow light of golden hour, and they tend to move silently. You need to know where they’re going to emerge, or you need to be lucky. Hurtling up and down a riverbank trying to glimpse one through the vegetation before the light fails is unlikely to work. We made our best guess and started downstream.


 


There are two sorts of beaver in Britain. The first sort – the legals – have filled in all the paperwork. And there’s a lot of paperwork. If they’ve come from abroad, they’ll be subjected to a lengthy quarantine. They’ll undergo stringent veterinary inspections, including, in some cases, invasive procedures to assess the health of their livers. Finally, with the forbearance if not necessarily the full-throated approval of the relevant agencies, they’ll be given amusing names like Sigourney or Jean-Claude or Chewbarka, and released – into a large enclosure.


Then there are the illegals. These bad boys don’t care about your paperwork. They certainly don’t care about your enclosures. They turn up unexpectedly and unexplainedly from who knows where. Actually, some people do know where, but they’re not talking. Call it black ops, call it beaver bombing, it amounts to the same thing: the wrong sort of beaver has made its home in the wrong place. One day you walk along the riverbank and notice some curious gouges near the base of a willow, as if someone had taken a small axe to it and then given up out of boredom. The next day it’s been felled, leaving a pencil-shaped stump, and you see twigs and branches lying oddly in the river; they seem to be fixed in position, immobile against the current. At this point, government organisations have been known to close their eyes and put their fingers in their ears.


There’d been beaver sightings in East Devon as long ago as 2008, although the Devon Wildlife Trust took some persuading that these weren’t simply of misidentified Otter otters. Then in 2012 a sick male beaver was found by a roadside, and died shortly after. Perhaps the mystery had been solved, and he’d been the sole cause of all the reports. Or perhaps not. In 2014, a family of beavers – the mother and two or three kits – was caught on film for the first time. This only confirmed what locals already knew: signs of their presence, if not the animals themselves, are simply too easy to spot by anyone who knows about beavers. In fact, visibility was (and remains) their best defence. According to rumour, Defra’s default setting was to have them culled in case they carried disease, although it hurriedly denied any such dastardly intentions after a short and bracing exposure to public opinion. The government had also hoped to play a get-out-of-jail-free card by counting chromosomes; the Eurasian beaver has forty-eight, and its North American cousin forty, the two species having diverged roughly 7.5 million years ago. The beavers on the River Otter had forty-eight and, as such, were a bona fide native species. So a compromise was proposed: the beavers would be captured and allowed to see out their days rehomed in an enclosure. It was fun while it lasted, but now the grown-ups would take over and make the problem go away.


But just as it’s impossible to squeeze genies back into lamps, so the beavers were not easily going to be bottled up again. Wildlife enthusiasts had been privileged to experience what hadn’t been witnessed for many centuries: free-living beavers flourishing on an English river. No one was prepared to give that up without a fight. And so the campaign group Save our Beavers was founded. Letters were written to MPs, stories started appearing in the local and national press, and, when a schoolgirl stood up at an otherwise acrimonious meeting and made an eloquent plea for beavers to be left in peace on her local river, the matter was all but settled. Even the landowner on whose banks they had made their homes was keen for them to stay. Faced with this overwhelming public support, the government enthusiastically welcomed the beavers’ presence and rolled out a series of reintroductions across the country. We’re joking: of course it didn’t. It bought itself time by commissioning the five-year River Otter Beaver Trial, and prayed that, somehow, someone or something would turn up to sort everything out.


In one respect, the foot-dragging was justified. Beaver bombers get results, but only by taking risks with animal welfare and disease control. All wildlife reintroduction programmes worry – or should worry – about inadvertently letting loose a disease that could infect not only existing native populations but other species too, including humans. Covid is merely the latest and most devastating in a long line of zoonotic diseases, among them HIV, Rift Valley fever, SARS, West Nile virus and avian influenza. Like most mammals, beavers can harbour diseases that you’d rather not catch. For example, the chance of being set upon by a rabid beaver is infinitesimally small, but it’s happened several times in the United States, where rabies circulates among quite a few wild species. Then there’s ‘beaver fever’, Giardia duodenalis, a waterborne parasite that acquired its beguiling but unfair moniker in the early 1980s after a group of hikers in Banff National Park, Alberta, caught the infection from stream water. A nearby population of beavers also carried the disease, although no one knows whether the beavers introduced the parasite to the area or were themselves infected by the water. Contamination by human faeces is by far the most common source of Giardia, but we prefer to pass the blame, and, after all, ‘human’ doesn’t rhyme with ‘fever’. Through a microscope, the Giardia parasite bears an uncanny resemblance to a Pac-Man ghost, albeit with endearing flagella that it can wave. This is scant consolation if it gives you a nasty gastric upset; and worse, in some species, it proves fatal. The good news is that water monitoring in Britain has found no evidence of an increase in Giardia where beavers are present.


What most exercised the government about the beavers was the tapeworm Echinococcus multilocularis. This little charmer has been found in a small number of beavers exported from Bavaria to other European countries, including one in a captive collection in Britain. As a result, Bavarian beavers have been banned from entering Britain. The origin of the River Otter beavers is officially unknown – and if they’ve been tossed out of the back of a van on a moonless night they could be from anywhere – but at one stage most of the animals kept in British enclosures were sourced from Bavaria. Echinococcus is among the deadliest of all parasitic diseases in humans. The larvae cause severe liver damage, and by the time the infection is diagnosed it’s often untreatable. The most recent official data from the European Centre for Disease Prevention and Control reports 114 human cases in the EU during 2020, mainly in Germany, Bulgaria and France. This is the lowest rate since screening began in 2007, with cases having resolutely failed to track the increases in European beaver numbers. It’s never been reported in Britain.


Echinococcus multilocularis infects foxes and dogs. The eggs are shed in their faeces and enter the environment, where they’re accidentally eaten by rodents such as voles (and, potentially, beavers) and develop into cysts. In the natural scheme of things, the voles would then be eaten by foxes, the larvae in the cysts would develop into tapeworms, the tapeworms would produce eggs, the foxes would excrete the eggs, and so the circle of life that moves us all would keep turning. Given that rodents don’t excrete parasite eggs, humans can’t be infected by accidentally encountering beaver poo, or by swimming in rivers where beavers live. In fact, were a tapeworm capable of offering an opinion, it would express the devout wish to avoid us altogether, because we’re dead-end hosts; foxes and dogs don’t generally eat people and, if they did, we’d have more immediate things to worry about than a tapeworm. It’s just about possible to invent a plausible scenario for infection; a fox might gnaw on a dead beaver, then poo on a riverbank, and when the family of humans came to have a picnic at their favourite spot, they’d little know the terrors lurking in the undergrowth. A pet dog increases the likelihood, but it’s overwhelmingly more likely to catch an infection by eating a mouse (dead or alive) during its summer holidays in continental Europe. Defra has concluded that the risk of the parasite becoming established in Britain through beaver reintroductions is tiny but not zero,1 which explains why it felt the need to capture the beavers and give them veterinary assessments via a combination of ultrasound and keyhole exploration of their livers, before restoring them to the wild with colour-coded ear-tags and a clean bill of health. Incidentally, that’s how the matriarch of the Otterton colony was given her underwhelming name; now thought to be approaching the grand old age of twenty, ‘Yellow Tag’ is still active on the Otter at time of writing.


When it comes to reintroductions, things have moved more quickly on the continent. At least twenty-four European countries have successfully reintroduced beavers, while others have welcomed their arrival across land borders. We have Norway to thank for the survival of the species in Scandinavia; in 1845, with their numbers fallen to a few hundred in the south of the country, beavers were given last-minute legal protection, and that population has helped to seed recovery across much of northern Europe. Norway’s neighbours fared less well. The Swedes banned beaver hunting in the 1870s, several years after they’d driven beavers to extinction, while the Finns blundered in 1937 by accidentally introducing seven North American beavers; so successfully have they outcompeted the Eurasian beaver that they now outnumber them by three or four to one. The other great source of reintroduced beavers in Europe has been Bavaria, where an isolated population survived and started to thrive. As their numbers have grown, nearly a thousand of them have been translocated to new watercourses – in Croatia, Hungary, Romania, Spain, Belgium, and as far afield as Mongolia.


Even these recoveries seem modest compared with the astonishing turnaround in North America – a continent that, as Rachel Poliquin puts it, ‘was built on the back of the beaver’.2 Just at the point when populations of Eurasian beavers had been exploited to near-extinction, a vast and seemingly infinite new resource was discovered that could satisfy market demand. The Pilgrim Fathers paid all their debts in beaver fur; the Dutch bought Manhattan – and, in doing so, created what would become New York City – as much for its 7,000 beavers as for the island itself; the Dutch East India Company converted beavers into ‘several tons of gold annually’; the so-called Beaver Wars, beginning in 1640 and lasting more than six decades, erupted when the Iroquois ran out of beavers to sell to Europeans and started campaigns to oust neighbouring tribes. Fur traders formed the vanguard of westward colonisation, eradicating beavers wherever they went. Before Columbus, there may have been as many as 400 million beavers from coast to coast. That number dwindled to around 100,000 as they were relentlessly hunted down and skinned.


If you were a gentleman looking for a stylish hat that wouldn’t collapse at the first hint of rain, beaver was the fur for you. All those behatted figures in paintings from the Dutch Golden Age were wearing beaver. The puritanical sugar-loaves and cavalier wide-brims were beaver; so were the tricorne and bicorne hats of the Napoleonic era (Napoleon himself having always insisted on beaver fur); the Wellington, the Paris Beau, the colonial, and the top hat that became an icon of upper-class life were beaver. Whatever the latest fashion, until the mid-nineteenth century a quality hat would be made from beaver. Other animals were available, but their fur lacked the strange characteristic that made beaver so much more precious to the hatter. Separate the beaver’s coarse guard hairs from the underfur (or fur-wool, as it’s sometimes called), and you’re left with an inch-thick layer of soft material with properties that lend themselves to felting. Each hair in the underfur is covered in microscopic barbs that, when abraded by means of pummelling and boiling, will mesh the fur together in a thick matt finish. Unlike most furs, beaver felt will keep its shape and is waterproof, making seamless hats that can withstand the storms of northern Europe. That quirk explains why hundreds of millions of beavers have been killed.


It was a close-run thing but, thankfully, beavers didn’t go the way of the passenger pigeon: efforts to reintroduce and protect them began in Canada as early as the 1830s and, by the time they became a national symbol, their future was assured. In the USA, uneven distributions of beaver colonies were addressed by relocating them, although this effort was never quite so high-minded as it sounds, because the primary motivation was to guarantee ‘fur for the future’. There’s grainy footage of one project from 1948 that involved catching and crating seventy-six beavers and dropping them with parachutes out of aeroplanes – a literal beaver bombing – into the remote wilds of Idaho. Spare a thought for poor Geronimo, the stunt-beaver who endured countless aerial descents so that trappers could be certain that the box would open on impact. It’s thanks to heroes like him and his pioneering peers that there are now twenty million beavers across North America.


 


Granted permission to reintroduce just one species of our choice, without hesitating we’d pick beavers. Whoever tells you that they aren’t amazing is lying. They’re the biggest prize because they transform landscapes. Reintroduce a large carnivore and, well, you have a large carnivore in your landscape, often with marginal benefits.3 Reintroduce beavers and there are guaranteed massive gains across entire ecosystems. Water quality improves, flood risk is reduced, and a whole host of species increase in number: invertebrates, fish, amphibians, even other mammals such as water voles. Beavers are what ecologists call a keystone species, shaping the environment around themselves to almost everyone’s advantage.


Beavers revolutionise the hydrology of their habitats. This process begins with the one thing that everyone knows about them: they build dams. At least, they build dams where the water level is too shallow (roughly speaking, less than a metre) to allow them to feel safe. Beavers out of water have been compared to a chicken nugget walking through the landscape, vulnerable to rapacious predators. Rivers are their refuge, and they design their safety by slowing the flow and creating deep pools into which they can dive when they feel threatened. The underwater entrances to their lodges provide extra security. Not for nothing has the eager beaver become a symbol of honest endeavour; dragging branches across land to the river is hard work, and beavers have only little legs. Over time, repeated use of the same trails moulds depressions. The depressions become larger, and, where the water table is high, they fill with water to form a network of canals. Beavers will also actively excavate canals, dumping silt in piles as they go. The resulting network, rich in biodiversity with its small channels radiating out from the main water body, makes the daily journeys of the beaver and its cargo of vegetation considerably easier and safer.


The size of their dams varies, but Eurasian beaver dams are generally quite modest affairs, and, in times of low rainfall, they’ll also make tiny dams to keep the water in the network. No one will be shocked to hear that by comparison their American counterparts supersize everything. The materials of choice on both sides of the pond are branches, small twigs, mud and stones, but beavers will make use of whatever happens to be available: in 2016, canoeists in Wisconsin spotted a prosthetic leg in a beaver dam and returned it to its grateful owner. These feats provide defences against flooding. Beaver wetlands have been described as giant sponges, with scientists estimating that thirty percent of water entering beaver-populated land stays there rather than cascading downhill to deluge the nearest town.4 A pair of beavers introduced into a strategically placed enclosure in north Essex are reportedly doing a much better job than previous human measures to protect a local village from recurrent flooding.


Imagine a future in which beavers across our river systems create natural flood defences, and the savings in money and human misery that ensue. Converting this into reality would require an upheaval in our attitudes. Over the past 500 years, and particularly in the last century, humans have tried to bend the course of rivers and streams to their wills. Channels have been moved to more convenient locations, and curves and kinks have been smoothed out. Our small local river, the Coly, is typical. Upstream, large field drains have converted marshy meadows and scraps of wet woodland into places more suitable for large machinery and intensive grazing. The remnants of an oxbow lake have been filled in to provide a field arrangement that makes cattle grazing easier. For that matter, the mammal that you’re most likely to spot in the Coly is a cow, drinking or trying to cool down. (This contravenes multiple regulations that aren’t ever enforced.) The ponds adjacent to the river, once teeming with tadpoles and fish fry, have also been filled in with soil and rubble; perhaps the farmer had a particular problem with liver-fluke, which lurks in mud-dwelling snails, or perhaps he thought he was tidying up. There’s nothing unusual about any of this; three-quarters of Britain’s ponds have been lost,5 which is why in spring tadpoles can often be seen floundering in tiny puddles. Entire generations of farmers have been indoctrinated with the commandment to get water off their land as quickly as possible, with disastrous consequences for the environment. In the 2022 heatwave that left farmers fearing for their livestock (and the Daily Mirror fretting that Brits would soon face a shortage of chips), the National Farmers’ Union took to national media to bemoan the fact that hundreds of thousands of gallons of water continued to escape into the sea, while the ‘Infrastructure Tsar’ called on the government to ‘overrule NIMBYs’ and build new reservoirs to combat drought. Beavers provide a softer, cuter, greener, and altogether furrier solution.


At the bottom of our garden, the Coly runs completely straight. Following a severe flood in 1968, it was rechannelled, and a smoothed floodplain was created, which from time to time does indeed flood. This stretch of river escaped much of the hard engineering that characterises flood defence schemes, but it’s nevertheless walled on one side, with many large boulders strategically placed down the other, and is prone to extreme fluctuations in water levels. When it rains, the water races down to the sea several miles away, scouring the vegetation as it goes. Add to that the banks trampled by livestock, and the vegetation grazed flat up to the edge of the river, and you get a forbidding habitat for wildlife. There are no places for amphibians to spawn, ducks to nest, fish fry to grow, or water voles to take cover.


It doesn’t have to be this way. As well as helping with flood control, the slower water flow in beaver habitats creates wetland mosaics that provide resilience to drought. Beavers can’t fix climate change, but they’re adept at dealing with the kinds of extreme weather events that are becoming increasingly common. In the USA, beaver wetlands are valued for their ability to halt wildfires, so decisions are now taken to introduce beavers to areas at risk. Besides anything else, it’s a cheaper option: one dried-out Californian creek was transformed into rich biodiverse habitat at a cost of $58,000, instead of the $1–2 million estimate for heavy diggers to do the work. In the process of creating these waterscapes, beavers also clean their rivers. They make the equivalent of settling ponds, where sediment can drop out of the water. Sediment pollution – largely comprising topsoil from farmland that’s swept into rivers after rain – is a growing problem that ravages biodiversity; each water-bill payer contributes to the clean-up costs. Again and again, monitoring experiments have shown vast improvements in the quality of water downstream of beavers.6


The creation of wetlands may be generally beneficial for the environment, but there are times and places when even the biggest beaver fans must admit it’s unhelpful, such as when valuable crops such as seed potatoes are flooded. Beavers also have a propensity to block culverts and sewage outflow pipes. They’re attracted by the noise of the running water and, hard-wired to act as if it’s a leak in a dam, they seal up the hole with sticks and mud. The solution is either to move the beavers to a less problematic location or to install a ‘beaver deceiver’, thereby proving that there’s no rhyme with ‘beaver’ that can’t be exploited for comic effect. (The so-called ‘castor master’ performs a similar task.) Invented in North America, the beaver deceiver is a pipe that allows water to be drained from upstream of a beaver dam without the beaver noticing. There must be no noise from the pipe, otherwise the beaver will rush back to sort out what it perceives as a problem. These devices have already been used successfully in Scotland, as well as across the USA and Canada.


But what about the impact of beavers on fish stocks? Anglers distrust beavers. Or more accurately, some of the organisations that purport to speak for anglers distrust beavers. When a wild beaver population appeared on Tayside, the Angling Trust called for a thorough cull so that there was no risk of them reaching England. They carped vociferously about the beavers on the River Otter: these must be removed post-haste. Beavers may have once been native, the Trust’s argument went, but riverscapes have changed completely since their extinction and are no longer suitable for supporting beaver populations. Without pausing to consider what that might reveal about the health of our rivers, the government minister George Eustice echoed their statement word for word. It was almost as if they’d compared notes. Back in the real world, most anglers love the natural environment and welcome the presence of beavers, but there are always one or two noisy eccentrics who insist that beavers are pesky piscivores busily depopulating rivers of their fish. Maybe they remember C.S. Lewis’s Mr Beaver in The Lion, the Witch and the Wardrobe, who fetches dinner for his family by sitting next to an ice-hole and whipping out a number of ‘beautiful trout’ with his paw. Gently explain to them that beavers are herbivores and they’ll assure you that they know better. What are those beaver dams for anyway, if not to trap fish?


Beavers on the River Otter have indeed attracted complaints from anglers, all fastidiously recorded in the official Trial’s final report. Fly-fishing for trout on the Otter is a popular pastime, but one angler described how a ‘beaver-felled tree had obstructed their ability to wade through the river’, while another (or possibly the same angler having a bad day) grumbled that ‘beaver tourists’ along the riverbank were disturbing the fishing. Whether the God-given right of every Englishman to wade unobserved and unimpeded through the nation’s waterways should trump the restoration of biodiversity probably isn’t a moot point, especially at a time of ecological collapse. Take the River Otter catchment area, which – according to the project report – ‘has depleted fish populations resulting from chronic diffuse pollution, poor habitat diversity and man-made barriers to fish migration’. That sounds bad, but it’s also completely normal. The Environment Agency’s 2020 report under the Water Framework Directive showed that only fourteen percent of rivers in England are of a ‘good ecological standard’, and not a single river or lake in the entire country is of ‘good chemical standard’, polluted as they all are with sewage, industrial discharge and agricultural run-off. While the government and a small number of anglers and landowners get hot under the collar at the very thought of beavers, they remain remarkably relaxed about the ongoing catastrophe over which they preside.


The hostility of the Angling Trust is particularly perverse, because results from the Otter and its tributaries confirm what has already been established time and again by surveys in North America and mainland Europe: the presence of beavers increases fish stocks. In the USA, beavers are being deliberately relocated to areas where salmon numbers are collapsing as part of a strategy to reverse the declines.7 There are various reasons why this works, all related to the cleaning of the water and the creation of pools and shallows that provide the varying depths and the cooler temperatures needed by fish. The effect has been measured on a reach of one of the Otter’s tributaries, the River Tale, where beavers have built dams. The total number of fish was more than a third greater in the areas around the dams, and trout were especially abundant; mature fish take advantage of the beaver ponds for shelter, while juveniles live in the riffle below. Numbers of minnow and lamprey have increased, the three-spined stickleback could be found nowhere on the river except in beaver areas, and only the bullhead, which likes fast-flowing water, doesn’t care for this new arrangement.


The sole objection from the Angling Trust that stands up to scrutiny has to do with the ability of salmon and trout to migrate unimpeded. As a spokesperson for the Trust puts it, ‘All fish species need to move around the river system in order to properly complete their life cycles.’ The Otter itself provides a cautionary tale about the damage caused by obstacles to fish migration. The river was once famous for its salmon. In the 1800s the tidal stretches were heavily netted, and many landowners put out fish traps, the first of these being next to the weir just upstream of the mill. By the middle of the nineteenth century, these practices had so depleted the stock that all obstructions were banned, and in 1863 the river was again reported to be full of salmon. That revival was short-lived owing to heavy poaching and the reintroduction of obstacles; the Otter was again closed to migratory salmon and sea trout by 1888, with Otterton weir, positioned near the tidal limit, serving as the main barrier for fish entering the river. Over recent decades, obstacles have been removed, and the installation of passes that allow fish to circumvent remaining barriers has restored the migratory fish runs after an absence of more than a century. Amidst all this progress, introducing into the river a mammal that is renowned for its obstacle-constructing capacities may seem counterintuitive.


The extent of the problem can be overstated. After all, beavers, salmon and trout have evolved together and coexisted for millennia, without beaver activity driving migratory fish to extinction. On the Otter itself, where beavers haven’t bothered to dam the main streams, there’s no issue. On its tributary, the Tale, most dams are sufficiently modest that the fish can jump them, admittedly often making several attempts before they succeed. It’s also possible for juveniles and smaller species to wriggle their way through the dam walls: the structures only impede the flow of water; if they stopped it altogether they’d soon give way under the pressure. Beaver-modified habitats aren’t neat and orderly; there can be numerous channels, each of which will have dams in various stages of construction and collapse, providing opportunities for fish to find alternative routes. In those rare cases where the passage of fish is completely obstructed, there’s the option to intervene and remove the dam. At the moment, the increase in trout numbers suggests that beaver dams are having only positive effects. When it comes to salmon, unfortunately the debate is hypothetical: salmon numbers collapsed to almost nothing before the beavers moved in, and won’t recover until water quality is addressed. Oh, and beavers can help with that.


When they’re not obliging anglers to step over fallen trees, the beavers on the River Otter have been remarkably well-behaved. This is, of course, entirely a product of their environment rather than their inherent goodness. If ever there were a location designed to minimise their impact on the landscape, this must be it. Somehow the trial report keeps an even tone when it fastidiously lists the cost of their damage to a maize field (£1.33) and a small tree in a rural garden (replaced for £18, including a stake and a tree guard). Beavers have no incentive to bother building dams on this part of the Otter because the water is slow-moving, with depths that provide natural protection against any passing wolves, lynx and bears (and, for that matter, gruffaloes). One bank is steep and thick with food in the form of trees and bushes. These beavers are unlikely to be cornered or taken by surprise, and they know it. With sufficient opportunity and inclination an otter might attack a beaver kit, but the biggest non-human threat is from dogs, which cross them at their peril: several years ago, there were lurid news reports that a beaver had ‘had a proper go’ at a dog that came too close, and would have killed a smaller breed. On another occasion, an observer recounted how a badger had come for a drink in the river, lost its footing on the steep bank, and slid down into the water with a splash. Typical badger. The nearest beaver didn’t take kindly to the ensuing commotion, erupting out of nowhere to bite the badger on the nose. Beavers, of course, have teeth that can fell trees, so this must have hurt more than somewhat. There are photographs of the badger thrashing around. It can be hard to discern emotion in an animal’s face. That particular badger looks absolutely terrified.


 


We’ve been beavering away to bring you the following factoids:


 


Beavers are the world’s second-largest rodent, after the South American capybara. They can weigh up to thirty kilograms, which is two or three times heavier than a Eurasian otter. That’s still nothing compared to Castoroides, a species of giant beaver that became extinct in North America at the end of the last Ice Age just over 10,000 years ago. They were two metres long, with six-inch teeth, and weighed as much as a black bear.


 


Beavers usually live for about ten to twelve years in the wild. In common with only three percent of mammal species, they pair for life, and DNA analysis shows that Eurasian beavers are more trustworthy than humans when it comes to monogamy. They mate in the water, and sex lasts only a couple of minutes. We’ll leave you to make your own comparisons there.


 


Beavers give birth to one litter of two to four kits each year. These kits stay with their parents until they become sexually mature at about twenty months. Often they swim in a parent’s wake, and hitch a ride by hanging on to the tail, a practice known as ‘caravanning’.


 


Watch a beaver swimming, and you’ll notice that it’s almost entirely submerged. Sometimes the only part that breaks the surface is the very top of the head, on which sit, in a line, the nose, the eyes and the ears. The front paws are designed more for building dams than for paddling. Their epiglottis is located not in their throat but in their nasal cavity, and they can close their lips behind their incisors. These adaptations allow them to drag branches through a stream without swallowing water, and ensure that splinters don’t go down their throat when they’re gnawing wood.


 


On the subject of gnawing, the word ‘rodent’ comes from the Latin rodere, to gnaw. Beavers gnaw twigs and sticks like we eat cobs of corn, grabbing hold of both ends and rotating them with their paws.


 


A beaver’s teeth are startlingly orange, owing to their iron-rich enamel. This evidently took the fancy of our early English ancestors, who valued them highly enough to go to the expense of mounting beaver incisors in elaborate gold settings to make jewellery.


 


A foot long and six inches wide, the tail is scaly and shaped like a paddle. It’s a multi-tool device: beavers use it as a rudder, for temperature regulation, and to thump the surface of the water when they feel threatened. In the Renaissance, the scales provided convenient proof that the beaver was part beast and part fish, which meant that the tail could lawfully be eaten during Lent.


Beavers are territorial and will fight as a last resort, but they have ways of avoiding conflict, including tail-thumping. The most peculiar is a ‘stick display’, during which they’ll stand on their hind legs in the shallows with a stick in their mouths, and move rapidly up and down, slapping the stick against the water.


 


Like rabbits and hares, beavers exhibit caecotrophy, which is a fancy way of saying that they eat their own poo. This gives them a second chance to digest nutrients that their body failed to extract first time through.


 


There are documented cases of beavers being killed when a tree that they’re felling lands on them. There are also undocumented cases. When Fiona once enquired as to why there were fewer beavers in an enclosure than there should be, she was given that very convenient excuse. Everyone kept a straight face.


 


Beavers were already living in what we now call Britain almost a million years ago. Experts disagree over the exact date of their extinction, but it was some time in the last millennium. Michael Drayton in his interminable poem Poly-Olbion (1612) describes beavers as a ‘now perish’d beast . . . to this isle [i.e. Britain] unknown’. They lasted longest in Scotland, where Hector Boece reported that they were still abundant on Loch Ness in 1526; one lovely, if fanciful, suggestion made in recent times is that Nessie is or was a family of beavers. Things were bleaker south of the border, where they may already have vanished from England by the end of the eleventh century. There’s a single account of a bounty paid for a ‘bever head’ in North Yorkshire as late as 1789, but that’s more likely to be fraud or honest misidentification than an accurate record. We know that Thomas Cromwell imported four beavers from Danzig in the 1530s to add to his exotic menagerie, which also included an elk and an unidentified ‘strange beast’ for which he purchased a velvet collar before gifting it to the king. (Henry seems to have been unimpressed, if having Thomas executed within a year is anything to go by.) The historian Gerald of Wales recorded in 1191 that beavers were hanging on in the River Teifi – the only river in England or Wales still to have them, he claimed. ‘Hanging on’ is right, because Gerald credited beavers with complex teamwork in moving timber to rivers: ‘Some of them, obeying the dictates of nature, receive on their bellies the logs of wood cut off by their associates, which they hold tight with their feet, and thus with transverse pieces placed in their mouths, are drawn along backwards, with their cargo, by other beavers, who fasten themselves with their teeth to the raft.’


This isn’t even the most unlikely of Gerald’s forays into natural history. He goes on to repeat one of the hoariest myths of all, found in such worthies as Aesop, Cicero, Juvenal and many others: that beavers are self-castrating. No prizes for guessing what this is a load of. It starts with the fallacy that beavers are hunted for their testicles, which they’ll bite off when they find themselves cornered with no hope of escape. Gerald coyly observes that the beaver will ‘ransom his body by the sacrifice of a part’, throwing away the thing that is sought and therefore satisfying the hunter, who’ll collect the prize and call off the pursuit. That ‘part’ isn’t explicitly named, but Gerald leaves little to the imagination when he describes how a castrated beaver, if hunted again, will run to an elevated spot and lift up his leg to show that he’s not worth the trouble. Gerald even engages in some dubious etymology to make his case: the Greek for beaver is castor, he says, because it castrates itself. Gerald is partially right. The Eurasian beaver is Castor fiber, which combines the Greek and Latin to translate as ‘beaver beaver’: the beaver is, to borrow the words of the song, so good they named it twice. None of this has anything to do with castration.


The first problem with Gerald’s account is that beavers’ testicles are internal. It’s very hard to sex a beaver without massaging the skin to feel for the presence of a penis bone. (A word to the wise: this is best done when the beaver is under general anaesthetic, if at all.) True, you can poke around in a beaver’s anal glands to encourage secretions, which, in the Eurasian male beaver, will be liquid and yellow, and in the female viscous and light grey, but we suspect that Gerald didn’t do that. For a start, he didn’t have the Pantone colour charts that are used by beaver experts nowadays. The second problem for Gerald is that beavers were – and still are – hunted not for their testicles, but for castoreum, a fatty secretion made by both males and females in sacs near the base of the tail. This substance would sound delicious if it were a wine and not the gloop from a beaver’s back end: it’s been described as ‘an odorous combination of vanilla and raspberry with floral hints’.8 Beavers use it for scent marking; when humans aren’t smearing it onto traps to lure beavers, they add it as a food flavouring and as a tincture in various perfumes and cigarettes, which is one of many reasons why you should always read the label. (That’s no excuse to stop taking your castor oil, which has nothing to do with beavers.) Beavers can be milked for castoreum, which sounds grim enough, but killing them is quicker.


So for many centuries, until the past decade or two, beavers were absent from British rivers. The latest Red List for Britain’s mammals therefore records a startling if still modest and precarious comeback: it classifies beavers as Endangered in Scotland, Critically Endangered in England, and Not Assessed in Wales. Each of those verdicts is the product of a complex history. One of the peculiarities about a successful reintroduction is that the species immediately becomes Critically Endangered; this sounds serious but is preferable to Extinct.


Scotland appears to be the best-performing of the British nations, its reintroduced beavers having already graduated from Critically Endangered to merely Endangered. If numbers reach more than a thousand mature individuals and populations become established in at least five locations, the beaver will be removed from Scotland’s Red List altogether. Scotland currently has only two discrete populations, and their different history and legal status encapsulate the problems that have beset beaver reintroductions from the beginning. The population on Tayside has been there for well over a decade, having been founded or supplemented (depending on whom you believe) by escapees from an enclosure on the Bamff Estate in Perthshire. It’s breeding well – too well according to some local landowners, who at one point madly took it upon themselves to cut down their own trees in order to dissuade beavers from moving in. Before 2019, it was perfectly legal to shoot beavers. They’ve since acquired a fig leaf of protection, so licences are obligatory. Most have been granted without so much as a conversation about other options. The statutory nature conservation body for Scotland, NatureScot (previously Scottish Natural Heritage – it rebranded itself, having got fed up with people thinking it looked after castles), reports that in 2019 eighty-seven Tayside beavers were killed under licence because they were supposedly causing problems of one kind or another. In 2020, 115 were killed, and another 87 in 2021. Shooting is meant to be a last resort, implemented only where mitigation has failed and translocation is unfeasible. Scotland seems to encounter a lot of last resorts.


The other beaver colony is at Knapdale in Argyllshire, the home of the Scottish Beaver Trial, where sixteen animals sourced from Norway were released in 2011. The publicity claims that the trial has introduced the first wild beavers in Scotland for 400 years, but in fact it post-dates the Tayside beavers and may even have been established as a response: if governments are able to demonstrate that a reputable scientific study is taking place elsewhere, they can ignore demands for wild populations to be given official status. The Knapdale beavers are isolated, their site having been chosen because its geography ensured ‘good natural containment’. In other words, the beavers are hemmed in by their landscape. They need fresh water, so they’d be highly unlikely to survive any attempt to disperse out of Argyll via the sea lochs or the Sound of Jura. The glacial topography of high rocky ridges (‘knaps’) and steep valleys (‘dales’) has also made it difficult for the introduced beavers to move very far, and, at over seventy percent, juvenile mortality has been extraordinarily high. The long story short is that beavers themselves would never have chosen this location. A cynic might claim that the study was designed to fail, although we couldn’t possibly comment. Ironically, the Knapdale colony is now being supplemented with beavers from Tayside – which is, if nothing else, a better option than shooting them.


For all its problems, at least Scotland has beavers. There’s even a full-time beaver specialist at NatureScot working to resolve problems wherever they occur. The story in Wales, where the beaver’s official Red List status is Not Assessed, is the saddest of them all. The beaver in Wales has been caught out by a technicality. The IUCN has proposed the year 1500 as the starting date for Red List assessments – not for any particular reason except that it’s easy to remember and a long time ago. Had there been proof of beavers in Wales since then, they’d be classified as Extinct, and this would bring with it some obligation to consider their reintroduction. However, Gerald of Wales’s sorry tale about the last beavers on the River Teifi in 1191 doesn’t inspire confidence that they persisted until 1500. Despite an oral tradition of beavers having survived in North Wales until the seventeenth century, the formal records offer no supporting evidence. Small wonder that they died out so soon when you take into account the value placed on their fur. The tenth-century King Hywel Dda introduced a lucrative law that beaver skins were reserved for royalty. They were worth five times as much as marten skins, ten times as much as stag and ox hides, and about the same as ‘a good horse’. The only surprise is that beavers lasted as long as they did. So it’s random bad luck that the beaver in Wales is Not Assessed, bringing no pressure on anyone to consider reintroducing them. They’re just going to have to reintroduce themselves; if rumour and trail camera footage are to be believed, this has already happened on the River Wye.


Meanwhile in England it took a fluke to save the species. When Fiona and her colleagues were writing their 2018 population review on which the Red List came to be based, the beavers on the River Otter were treated as part of a trial. For that reason, they couldn’t be included as post-1500 evidence of a free-living and breeding population. Although occasional records existed of beavers elsewhere, there was no official recognition that any of those were established families rather than solitary non-breeding individuals. Some escapees had taken up residence at the Cotswold Water Park, but they were known to have been sterilised before their bid for freedom, so no luck there. There were also beavers in Kent, which, coincidentally, Fiona had first encountered when they were being quarantined after their arrival from Norway and Bavaria. In captivity, they’d developed a serious obsession with carrots, so one of Fiona’s students assessed whether they would go back to a more natural diet after being released into their 53-hectare enclosure, which indeed they did. As seems always to be the way with beavers and enclosures, several of them subsequently escaped. Not much effort has been put into finding out whether there’s now a breeding population at large, despite regular sightings. The people involved in the original project are in no hurry to draw attention to their leaky enclosure, nor is Natural England desperate to repeat the problems that it encountered on the River Otter. So the Kent population didn’t help the beavers’ Red List status: the rule of thumb seems to be that they don’t count if they haven’t been counted. It was left to Devon’s other beaver population, on the Tamar and its catchment area, to swim to the rescue.


The River Wolf is tiny: a tributary of a tributary of the Tamar. (Otter, Wolf – why can’t the beavers get their own river?) Its claim to fame, for our purposes, is that it’s the most heavily beaver-impacted stretch of water in Britain. The beavers on the Otter leave virtually no trace. The same can’t be said here. One evening several years ago, a beaver dam on the Wolf collapsed, causing a sudden and sizeable wave. The beavers got to work immediately; finding the water pressure too strong to put matters right, they set about creating a side-channel that diverted the flow sufficiently to enable them to rebuild the main dam. As that particular incident may suggest, the beavers on the Wolf haven’t kept a low profile. Evidence for their presence is everywhere. In such a minor river, to make pools that are sufficiently deep beavers need to build dams, and lots of them. Picture every possible sign of beaver activity, pushed to extremes of caricature: broken stubs of trees, and others half-gnawed, cartoon-style, with a pile of fresh woodchips at their foot; trunks left where they fell as if wantonly destroyed like hens in a fox attack, or dragged in desultory fashion half into the river before the beaver had a better idea and went off to do that instead; thick dams twisted together out of rushes and branches, with a number of sawn wooden planks all too prominent; deep pools with sunken trees standing tall and incongruous in the middle of them. The Wolf empties into Roadford Lake, a huge reservoir supplying North Devon as well as Plymouth and the south-west of the county; when control centre alarms were triggered by rising water levels, the culprit was found to be a beaver that had built its dam right next to a water meter. Ecologists reported how difficult it was to dismantle the dam: so tightly enmeshed were the materials that there was no obvious weakness on which to start tugging.


For some time, officials stuck determinedly to the position that these were solitary individuals from the Tamar. A beaver hoicked out of a slurry pit by the RSPCA in 2012 must have been one of a group that had escaped from an enclosure twenty miles upriver four years earlier – mustn’t it? (In that particular incident, the story goes that three beavers made their break for freedom after a badger dug under their enclosure.) Faced with mounting evidence, no wishful thinking could last for very long. Nor could any scheme to remove the beavers. One couple running a bed-and-breakfast had set up hides along the river that flowed through their land, and made a very good supplementary income out of their beaver tours. When officials suggested to them that the beavers should be captured and removed, they calmly replied that their 11,000 Twitter followers would be fascinated to hear about those plans. The officials went away and didn’t come back. There was, however, one thing that everyone could agree on: after centuries of absence, England once again had a population of free-living beavers. For Red List purposes, they had to be assessed.
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