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Praise for Joanna Bagniewska:


‘Everyone who loves wildlife – especially fantastically weird and cringingly gross wildlife – should read this masterful book.’


Mark Carwardine, author/presenter of Last Chance to See


‘Even after half a century – and counting – as a professional zoologist, I encountered new and intriguing facts on every page, all conveyed in an easy, friendly style. If ever there was a book that highlighted the bewildering wonders of the natural world, and the need for their conservation, this is it.’


Michael Brooke, author of Far from Land


‘If you love animals, especially ones with unsavoury habits, this book is for you. Entries are crafted with affection, cast-iron scholarship and an unyielding dedication to exposing as much hilarious weirdness as the animal kingdom can offer. And that, it appears, is rather a lot. This is a book to adore.’


Tom Moorhouse, author of Elegy for a River


‘This modern bestiary is a magnificent miscellany that will amuse and amaze. From butterflies that make crocodiles cry and penis-fencing slugs to fish that live inside sea cucumbers’ bottoms – the natural world is stranger than you could ever imagine.’


George McGavin, entomologist, author and TV presenter


‘The Modern Bestiary provides a fascinating, accessible and humorous insight into the wonders of the natural world. Packed with incredible facts and jaw-dropping insights into wildlife ecology, anatomy and behaviour, it is a genuine delight.’


Amy Dickman, director of Oxford University's Wildlife Conservation Research Unit


‘Just when you thought the natural world couldn’t get any more bizarre, you turn the page and learn about a small marsupial that mates itself to death. There’s plenty inside this beautifully written book to make you laugh, squirm and – perhaps most importantly – appreciate how lucky we are to not have to live inside an anus.’


Yussef Rafik, zoologist and wildlife TV presenter









Welcome to the magical world of


THE MODERN BESTIARY,


in which:
pearlfish make their home
inside sea cucumbers’ bottoms;
butterflies feast on crocodile tears;
and cicadas make the worst
wedding guests ever.


From the familiar to the improbable, the gross to the endearing, The Modern Bestiary is a compendium of curious creatures. It includes both animals that have made headlines and those you’ve probably never heard of, such as skin-eating caecilians, harp sponges, or zombie worms – also known as bone-eating snot flowers.


Arranged by elements – Earth, Water, Air –The Modern Bestiary contains well-known species told from new, unexpected angles (rats that drive cars; fish that communicate by passing wind), as well as stranger and lesser-known creatures, including carnivorous mice that howl at the moon, cross-dressing cuttlefish, and antechinuses – small marsupials that literally mate themselves to death. Finally, there are the ‘aliens on Earth’ – the incredible, the surreal, the magical – such as tardigrades, tongue-eating lice and immortal jellyfish, creatures so astonishing that they make unicorns look rather commonplace.


Written by a zoologist with a flair for storytelling, this is a fascinating celebration of the animal kingdom.









 


To the large Aussie mammal, the precocial small primate and the altricial, freshly emerged larva: to my family
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Introduction



Before we start, let me warn you that this is not really a book for children – so if you bought it for your baby sister, kid nephew or little cousin (because it’s about animals and it has pictures), you need to be prepared for a, perhaps awkward, conversation about traumatic insemination,1 matriphagy2 or apophallation.3 Animals are gross. And gory. And obscene. And I suspect that it could be difficult to address issues such as siblicide with children who are going through the phase of hating their brother or sister.


Now that that’s out of the way, welcome! Welcome to The Modern Bestiary!


First of all, what is a bestiary – and why write a modern version of it?


Medieval bestiaries were books of beasts: collections of creatures containing natural history information (factual or otherwise), doused in didactic sauce with a strongly Christian flavour. While animal stories have been popular for centuries, across all cultures, bestiaries of the Christian West were written with a very particular goal in mind. Early Church Fathers, such as the third-century scholar Origen of Alexandria, believed that God speaks to people through creation. If we pay close enough attention to the natural world, he claimed, we will be able to grasp a deeper understanding of the Creator – and of human nature. Animals and their behaviour therefore presented a perfect opportunity for a moral and theological lesson. Some of these lessons were plausible – for example, ants working together for a common good show us how humans should work in unity. Others, however, were completely off. Famously, the pelican was said to kill its young and then pierce its own breast to revive them by feeding them blood; in doing so, the bird symbolised the love and sacrifice of Jesus Christ. Mundane facts (that pelicans feed on fish and not the blood of their parents) did not get in the way of a good allegory. To further blur the line between fact and fiction, the bestiaries contained fantastical beasts, such as unicorns, phoenixes or mermaids, alongside the real animals.


The first of these moralising collections of beasts was written sometime between the second and fourth centuries AD, probably in Alexandria. This book, known as the Physiologus, sourced animal stories from Egyptian, Hebrew and Indian lore, as well as the works of natural philosophers such as Aristotle (De animalibus) and Pliny the Elder (Naturalis Historia), and used them to explain the Christian doctrine. The Physiologus, originally written in Greek, was translated into many European and Middle Eastern languages and became hugely popular across Europe. The original contained fifty-odd chapters describing animals (actual and fantastical), plants and rocks, covering everything from ants to lions to antlions.4 Over the next centuries, more entries were added – and eventually the Middle Ages saw a real bestiary boom.


The illustrations complementing each entry were an important part of the bestiaries. The stories themselves (with their associated moral lessons) were not new or unknown, having been told and retold in many circumstances; therefore, the purpose of the artwork was predominantly to jog the memory of those who couldn’t read. As such, the illustrations were meant to be evocative, expressive and didactic. Unfortunately, they were not always accurate or even realistic, mainly because the artists did not have much of a chance to see the more exotic species (or none at all when it came to the manticores, griffins or centaurs). Instead, they based their drawings on previous illustrations, descriptions from earlier books, or other people’s accounts, forming a sort of composite image created via Chinese whispers, with any gaps filled by their own poetic licence. Consequently, many animals didn’t look quite right – with lions having very human-like faces, pelicans sporting sharp, eagle-like beaks, whales and dolphins covered in scales, and so on. And the imagery prevailed in other forms: every time I walk through the centre of Oxford and peek into Corpus Christi College, I am greeted by a statue of a stubby-beaked, breast-piercing pelican standing atop a sundial in the main quad.


Because the main function of the bestiaries was allegorical rather than scientific, their authors focused on retelling the didactic stories rather than on fact-checking them from the zoological angle. As a result, some myths have been propagated for centuries, even though the authors surely must have cottoned on to the fact that the swan does not have a beautiful voice or the mouse is not born from soil. In fact, some of these odd ideas still persist today, such as the notion that hedgehogs carry apples on their spines. This myth presumably came from hedgehogs being spotted in orchards, snuffling around fallen fruit in search of invertebrates. Some authors went further, describing how these animals climb trees to shake the fruit and take it to their burrows. No part of that sentence is even remotely true: hedgehogs can’t climb trees, they don’t eat fruit, and they do not hoard food. And yet the piece of zoological misinformation has likely been perpetuated, unchecked, since the times of Pliny the Elder, for 2,000 years.


Luckily, on the whole, we do rather better these days in terms of our zoological knowledge. It therefore seemed high time to produce a brand-new version of a bestiary, celebrating the extraordinary wonders of the animal kingdom, based on modern study not hearsay. Unlike its medieval counterparts, The Modern Bestiary is based on solid, peer-reviewed research – although you might find the occasional quote by Pliny and Aristotle within it – and the beautiful illustrations by Jenny Smith are accurate.


In addition, rather than using animals as a pretext for lessons on morality (I don’t think I am qualified to moralise), they are used here as a pretext to showcase biological concepts. After all, if we tried the medieval approach of interpreting human nature quite literally through the prism of animal behaviour – but leaning on today’s extensive body of knowledge – we would soon run into difficulties. Ethics based on what is ‘natural’ might open the floodgates for justifying cannibalism (coconut crabs do it, see page 26), incest (just look at bees, page 158) or sophisticated brainwashing (see those master manipulators, flukes and wasps, pages 98, 180 and 212). On the same note, it’s interesting that people often try to prove a somewhat loaded or politicised point by referring to the animal kingdom – for example, that we are/aren’t supposed to be vegetarian, or monogamous, or homosexual, or transsexual, or living with parents for however long. In this book, I’d like to show that pretty much any such point can be proven or disproven if you dig into the animal kingdom deep enough. Sacrificial mothers? Sure. Terrible mothers? Sure. Paternal care? No problem. Infanticide? Yep, it’s there. Same-sex couples? You got it. Animals changing sex? Of course. The diversity of adaptations and strategies is astounding. Because of that, while medieval authors used the natural world to look at human nature, this book uses it to look at, well, nature.


And what a lot of it there is! Precisely because the animal kingdom is so varied, selecting a mere one hundred species for this book was incredibly difficult. The selection was a bit like picking kids for a very large football team – except there are about a million kids to choose from, you know some of them really well, some fairly well and some not at all; a few show up almost when the trials are over, only to turn out to be fantastic at football; on top of this, there are millions of others actively hiding from you.


At the time of writing, there are over 1.4 million described animal species indexed in the Catalogue of Life, an online database sourcing information from peer-reviewed, scientifically sound sources. This number, though impressive in absolute terms, is still rather modest compared to what we don’t know: estimates for the total number of species on Earth range from 8 million to 163 million. Out of the catalogued species, the vast majority are arthropods (1.1 million species) and, within those, insects (over 950,000). The vertebrates comprise barely 5 per cent of all described animals, and the most charismatic taxa – birds and mammals – a measly 0.7 and 0.4 per cent, respectively.


I am bringing up these statistics because chances are that I have not included your favourite species in this book. I apologise; the odds were against me. I aimed to make a selection encompassing both taxonomic and conceptual breadth, and I tried – believe me! – not to be too mammal-centric. While at first it was a difficult task for someone considering herself a mammalogist, as I progressed in my writing, I realised just how many exciting species I had been missing out on throughout all my years of biological education and research. Speaking to my colleagues, I noticed I wasn’t the only one – as scientists, we tend to focus on a select taxonomic group, geographic area or biological problem, but we rarely get the chance (or reason) to have a major overview of animals across the entire kingdom.


Consequently, the process of writing a book has been a joyous journey of discovery. In fact, I recommend a similar exercise to every budding zoologist: try to pick a list of one hundred species that you would like to show to the world – and make sure that you justify each one, and that they are spread across different branches of the evolutionary tree. I say this, since had I written The Modern Bestiary during my undergraduate or master’s degree, I might not have chosen to research mammals for my doctorate. In the grand scheme of things, other taxonomic groups are so much more interesting! Mammals are like a conservative, suburban family, with Mum, Dad, two-point-five kids and a Labrador. Among mammals, hardly anything is unusual: there are only two sexes, the body plans are generally similar, everyone uses lungs to breathe and has a pretty stable body temperature. By contrast, other taxa can do pretty wacky stuff – change sex, regrow limbs, produce amazing chemical substances, age in reverse … Think of the mole salamanders (page 48), who puzzle taxonomists by forming a female-only species. Or humble roundworms (page 74), who can force ants into impersonating fruit. There’s a huge spider (page 72) that keeps frogs as pets. And a sea slug (page 136) that decapitates itself, leaving its head to live happily ever after on its own. How about butterflies (page 188) that are able to make crocodilians cry, only to drink their tears? All of these magnificent, outrageous – but under-studied and unknown – beings find their way into this book.


The trouble is, the public’s attention is largely biased towards vertebrates – mainly mammals, birds, and a handful of lucky reptiles, amphibians and fish. This is understandable, as it is generally easier to relate to, and empathise with, a chimpanzee than a sponge. In this book, I tried to touch upon different branches of the phylogenetic tree but of course I acknowledge that the animals placed on its more remote twigs are generally studied in less detail – either because of lack of scientific interest, or because of difficulty in accessing them, or perhaps due to the species’ rarity – even though it is precisely that lack of relatedness to us that makes them so interesting. They have senses we cannot even comprehend, abilities we only see in sci-fi movies, and they live in places that have hardly been explored yet. And each of these unique weirdos has their own dramatic story, some of which I have attempted to tell here on their behalf.


Even so, the stories are not so much about the animals themselves – though, yes, there are a few chapters about species that are simply cool, no strings attached – but mostly they are an excuse to discuss ecology and evolution. Bear in mind that I have very consciously focused primarily on behavioural ecology (what animals do, how they behave, what are their relationships with other organisms), rather than going into conservation issues in great depth. Conservation is a study of people as much as, if not more than, animals, and this book aims to put the animals themselves front and centre.


This is not to say that conservation is not important, of course; on the contrary, it is terribly important. By writing The Modern Bestiary I wanted to share my exuberance at the astounding diversity of wildlife. But being able to continue the glorious exploration of just the weirdest and most disturbing stuff that animals do depends on whether these creatures are still around – and whether they have a place to live. In a world with soaring human populations and larger encroachment into wildlife areas, human–wildlife conflict is inevitable. And, when it happens, more often than not, wildlife comes off worse. Because of the increasingly frequent interactions between humans and wildlife, there is a bigger potential for the spread of diseases (and don’t we know what happens in that scenario!). The growing pressures to turn natural areas into croplands, cities, plantations or mines lead to habitat loss – one of the main causes behind biodiversity decline. Changes in land use (along with burning fossil fuels) are also behind climate change, the other huge driver of biodiversity loss. Its consequences – rising temperatures, changing rainfall patterns, ocean acidification, extreme weather events – are too sudden for wildlife to be able to cope with. Animals living in colder areas or higher altitudes won’t have anywhere to move when temperatures reach levels beyond their abilities to survive; the same holds true for marine species, which additionally are faced with changes in water pH. Weather is becoming too unpredictable to ensure fruitful breeding seasons, while higher frequencies of fires, droughts and storms are already taking their toll on previously threatened wildlife. Pollution (chemical, light, sound) will further disrupt breeding cycles. As people travel and move goods around the globe, they also move animals, deliberately or otherwise, which has the potential of threatening native flora and fauna. And overharvesting of wildlife – be it for food, medicine, decoration or pleasure – will lead to more population declines.


Even though this is a grim picture, there are some solutions in sight, though they require the attention of, and contributions from, governments around the world. In 2012, a report by environmental economist Donal P. McCarthy and colleagues, published in the journal Science, estimated that the costs of improving the conservation status of all the threatened bird species in the world would amount to $1.23 billion annually over a decade. The calculations were based on existing efforts, as well as previous, successful projects. Some costs accounted for single-species approaches, such as captive breeding; others included habitat preservation and restoration, which will likely benefit multiple species. While the total bill may sound like a lot, the entire sum would comfortably be covered by what Brits spent on sweets and ice-cream the year the report was published ($15.27 billion); the annual cost also compares favourably with money generated by the top-grossing movies each year. Still, ten years down the line, there has been no systemic, collective effort to throw money at the problem. Perhaps the current rise in environmentally focused grassroots movements will help to make it a higher priority for the world’s governments.


In the meantime, for positive examples of bottom-up conservation projects, it is worth looking at Conservation Optimism – a global community highlighting positive change and fostering effective action. Its underpinning motivation is that hope and optimism can provide motivation for making a change; perhaps more effectively than the overpowering doom and gloom. I share that view, and so my hope is that this book will inspire you to discover the joys of the natural world. Perhaps it may lead you to explore how you can help nature in more practical ways. A good place to start may be joining a local wildlife group, engaging in citizen science projects – such as bird or bumblebee surveys – or learning how to make your surroundings more wildlife-friendly. These small undertakings allow you to connect with nature, while also helping conservation research. At the same time, try to be more conscious of your lifestyle – from where you travel and what you buy, down to what you post on social media (see the slow loris chapter, page 68, for an explanation of why it matters). The world we live in is astonishingly well connected, and your actions, choices and decisions can make an impact on the other side of it.


• • •


But let’s get back to the book. Anyone who is friends with one will confirm that zoologists can be counted on to lower the tone of every conversation. Right now, after a year of working on The Modern Bestiary, my search engine results also reflect this. From cuttlefish sex, to sea cucumber bums, to panda lactation, I spent hours upon hours researching the grossest and strangest aspects of animal lives. And I loved every minute of it.


Here is what I have learnt throughout the writing process:


• Microsoft Word’s thesaurus is too prudish to find alternatives for ‘having sex’.


• Ditto ‘fart’.


• Ditto ‘butt’.


• Ditto ‘poop’.


• However, it insists on correcting ‘monotremes’ to ‘mono-dramas’, leading the world to reconsider the artistic abilities of the platypus.


• Species’ scientific names really come in handy, especially when one is attempting to look up papers on herring communication, and the key expert in computer communications is called S.C. Herring.


• The frustration of a person who spent two days writing a chapter about prairie dogs’ sophisticated language only to find that the research has been debunked the year before can only rival the frustration of the authors of that research.


• Finding information on whether bees are incestuous proves tricky, because every search engine swaps ‘bee incest’ for ‘bee insect’.


• Meanwhile, searching for images of ‘swift + toes’ produces innumerable pictures of Taylor Swift in sandals.


• There is no shame in calling long-lost chiropterologist friends only to ask them about the details of bat genitalia.


• There is also no shame in calling long-lost classicist friends only to confirm that dolichophallus does indeed translate as ‘long penis’.


• My fellow researchers are heart-warmingly helpful – no call for support, clarification or resources was left unanswered. I received tips from a herpetologist in Canada and a palaeontologist in China, an entomologist in Poland and an evolutionary ecologist in Sweden; I was even able to call an ornithologist stranded on Isla Róbinson Crusoe on his way to do fieldwork. I (twice!) spent a friend’s party discussing moths and bats with a new acquaintance who turned out to be a biodiversity specialist. And I was flooded with what looked like inappropriate photos until I realised that they actually depict priapulid worms.


As I imagine this list makes clear, zoology as a discipline is enormous fun. I mentioned earlier some of the difficulties of choosing which animals should be included in this book. In the end, I hit upon a selection method based on that of Marie Kondo. I would look at each species and ask myself: does the idea of writing about this creature spark joy? I hope that you experience the same joy learning about my chosen animals as I did writing about them.


The Modern Bestiary was conceived in 2021, an otherwise difficult, pandemic year. Focusing on the manuscript provided a much-needed portion of escapism, as I voraciously gobbled up animal facts, stories and delicious details. That year, another creative process took place: halfway through writing my book, I produced a small mammal of my own.


As I was nourishing both the flesh and the paper baby, my older daughter, who is five at the time of publishing, was trying her hardest to help me with both. She assisted with bath times and changing nappies on one front, and, on the other, insisted on ghost-writing chapters for me (‘A PLATPS IS NOT A BARD BAT IT STIL LEYZ EGZ’) and ‘improving’ the illustrations by diligently colouring them in. And while I did not take many species requests, the Amazon river dolphin (see page 86) was her idea.


I hope you enjoy The Modern Bestiary – if you do, with the number of currently described species, there is potential for 14,000 sequels.


NOTE


Humans in general – and scientists in particular – love making sure that everything is neat, orderly and categorised in little boxes. In biology, the process of putting animals in little boxes, concept-wise, is called taxonomy. The taxonomic hierarchy, in biological classification, involves ranks: species, genus, family, order, class, phylum, kingdom, domain. While this all sounds nice and neat, very often animals don’t let themselves be taxonomically pigeon-holed. In this book I therefore use a broader taxon at times – be it because I have a hard time choosing just one species from a genus, family, order or phylum, or, as in the case of the mole salamander, a species is not really an adequate concept, since their classification is a bit more fluid.


Where I mention more than one species, note that ‘Antechinus spp.’ means ‘several species in the genus Antechinus’. By contrast, ‘Antechinus sp.’ would indicate a single, unspecified species of the genus Antechinus.


The species in this book are arranged alphabetically in three sections, based on elements the wildlife can be found in: Earth, Water and Air. I appreciate that many animals straddle more than one of these habitats, and sometimes may even feature in all three, but through this arrangement I wanted to demonstrate the diversity of taxa that share some physiological, behavioural or ecological adaptations.


If you are interested in how the species are related to each other, please refer to the inside of the cover for a sketch of the tree of life with major taxonomic groups highlighted.


 


1 When a male uses a very sharp sex organ to stab directly through the female’s abdomen into her ovaries. See Common bed bugs, page 28.


2 Babies eating their mothers. See Pseudoscorpions, page 58.


3 Essentially, the phenomenon of biting off your partner’s penis after sex. See Banana slugs, page 18.


4 There is such a thing as an antlion (in fact, there are about 2,000 species of these insects from the family Myrmeleontidae), but the one in the Physiologus is a mythical beast with the face of a lion and the body of an ant, created from the mating of the two creatures. Unfortunately, it suffers something of a design fault in that the lion part can only digest meat and the ant part can only digest grain, so it always starves to death.









[image: Illustration]


[image: Illustration]










Antechinuses




Antechinus spp.
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You would be forgiven for confusing the small, long-tailed, pointy-nosed and beady-eyed antechinus for a mouse – yet this little critter is more closely related to the koala than a rodent. Antechinuses, also known as pouched mice, are Australian marsupials; they range in size between 16 and 120 grams and belong to one of fifteen species in the genus Antechinus. Their diets consist of invertebrates and occasionally fruit. When food is scarce, pouched mice resort to hunting small birds or mammals; during feeding they turn their victim’s carcass inside out and leave a neatly everted skin as a testimony to their feast. As if that was not gruesome enough, male antechinuses also have the most macabre love lives. They, quite literally, mate themselves to death.


In the winter, pouched mice embark on a synchronous – and very vigorous – mating extravaganza, during which the males focus solely on copulation, dismissing such trivialities as eating or resting. They have one goal: to pass on their genes. Their devotion to this goal is ultimate. Male antechinuses might not be particularly romantic (their courtship is practically non-existent: the object of their desire is grabbed by the nape of the neck and subdued so forcefully that mated females might have patches of hair missing from their backs), but when it comes to endurance, they are like Duracell bunnies. A single act of antechinus copulation can last up to fourteen hours – and that’s just the first mating …


After one to three weeks of such exhausting orgies, the male bodies start to give in. Constant mating and fighting off other determined and lustful competitors puts a lot of pressure on the males, leading to a testosterone-fuelled increase in stress hormones, corticosteroids. Uncontrollable floods of corticosteroids weaken the immune system, leaving the pouched mouse playboys susceptible to parasites in the blood and intestines, bacterial infections of the liver, as well as gastrointestinal ulcers and internal bleeding – eventually leading to death. Within a couple of weeks, due to the massive male die-offs, the antechinus population is reduced by half.


The do-it-and-die reproductive strategy, known as semelparity (from the Latin semel, ‘once, a single time’, and pario, ‘to beget’), makes evolutionary sense. The massive breeding sprees happen all at once so that the females can raise their babies at a time of maximum food availability in spring or summer – and the males are not competing for the nosh with the younger generation. What gets them in the synchronised mood for love is the sun – or, rather, changes in daylight hours: lengthening days indicate that, in a few weeks, food will be plentiful. Since peak food availability varies in different antechinus ranges, the mating seasons also differ between species. Interestingly, if several species inhabit the same area, their breeding seasons are staggered to avoid direct competition; the bigger species, such as Antechinus swainsonii, breed earlier than the smaller ones, like A. agilis.


While the males place a special emphasis on the ‘till death do us part’ aspect of their relationships, the females may live long enough to raise a second, or, very occasionally, third litter – each time as single mothers. The 6–13 young are born tiny and helpless, and since the antechinus pouch is only a rudimentary flap of skin, the offspring dangle like grapes attached to their mother’s teats. For about five weeks she will drag them around awkwardly, as they hold on for dear life. A month and a half later, the youngsters become independent – and the following winter the morbid dating game starts once more.










Aye-aye



Daubentonia madagascariensis
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Knock, knock! Who’s there? It is aye! I who? Aye-aye, a creature so abhorred and feared that its real name is never spoken.


In fact, the common name of the Daubentonia madagascariensis is shrouded in mystery. Unlike the names of other lemurs, it is not onomatopoeic – it doesn’t mimic the noise produced by the animal. One hypothesis states that the word comes from the Malagasy heh heh, meaning ‘I don’t know’ – likely said to avoid speaking the name of this ominous primate. Aye-ayes are believed to be bad omens – either harbingers or causes of death – and just being looked at by one can lead to trouble.


To be fair, seeing an aye-aye (especially at night, when they are active) could give anyone the heebie-jeebies. In contrast to other lemurs, which tend to be fluffy, cute and generally easy on the eye, this creature has the air of a cat struck by lightning. French colonists of Madagascar thought it was made by the devil, since ‘it has the teeth of a rabbit, the hair of a pig, the tail of a fox, and the ears of the bat’. They raised valid points: the ever-growing, rodent-like teeth led zoologists to initially believe that they were seeing a large squirrel. Its fur is shaggy, unkempt and greying-black, with the hairs of the long, bushy tail reaching over 20cm. The ears are oversized. And then there’s the evil eye – or rather two: the wide-set, ogling headlights of a nocturnal mammal give the aye-aye a somewhat deranged look.


But perhaps the eeriest feature is the hands. This lemur’s hands are proportionally the longest of any primate, accounting for 41 per cent of the forelimb. The aye-aye’s fourth finger is particularly lengthy – over two-thirds of the total length of the hand – although the third finger is the most unusual. As skinny as a wire, it is incredibly manoeuvrable thanks to a ball-and-socket joint; it moves independently of the other digits, and can be bent at a right angle to the back of the hand. It is so thin that the animal normally rests it against the fourth digit, thus keeping its fingers permanently crossed.


The special middle finger is used for knocking on wood – a behaviour known as percussive foraging. In total darkness, the aye-aye taps the nail of its creepy middle digit on branches and tree trunks – up to an impressive eight times per second – and uses its bat-like ears to listen for hollow cavities containing grubs. Then, with its sharp teeth, it gnaws through the wood surface and uses the all-purpose middle digit to extract larvae. In doing so, the aye-aye fulfils the ecological role of a woodpecker, a bird absent in Madagascar.


Aye-ayes don’t just feed on grubs – they are omnivores, and will happily eat fruit, nectar, nuts and fungi. Their varied diet explains one more interesting adaptation: they can hold their liquor. When given the choice of nectar-like drinks with varying alcohol content, these lemurs choose the booziest ones, likely because they are used to eating the slightly fermented nectar of the traveller’s palm, which they yet again extract with their poke-y finger.


In villages in some parts of Madagascar, it is thought that the aye-aye may slit a person’s throat with the thin finger – or that when it points at a person, it foretells their death. The animal is believed to be so unlucky that it is sometimes killed on sight, and even hung upside down by the roadside, to ensure that passers-by take the bad luck with them away from the village. Unfortunately, with rapid habitat loss, aye-ayes find themselves closer and closer to human settlements, especially since they are tempted by the mangoes, sugarcane or avocados growing on village farm plots.


Of course, crop raiding does not help the public image of the already loathed and dreaded primate. Yet, far from being a supernatural harbinger of doom, it seems the aye-aye is merely a dishevelled, crazy-eyed drunk, wandering about looking for finger food: not a creature you’d want to meet on a dark night, perhaps, but completely harmless.










Banana slugs




Ariolimax spp.
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What measures 6–10 inches, looks like a banana and is very well lubricated? That’s right – it’s the banana slug! Did your juvenile mind suggest other answers? Don’t worry, it simply means that you think like a zoologist: a scientist who likes few things more than looking at weird animals’ weird genitalia.


There are five species of banana slugs (genus Ariolimax); all inhabit western North America, favouring humid coastal forests from Alaska to California. As decomposers, they form an important part of the redwood ecosystem, feeding on fungi, detritus, dead vegetation, faeces and carrion. The slugs come in all shades of banana ripeness, from greenish or bright yellow to spotty, brown or almost black. Like bananas, they change colour with age – but also with moisture, food and light. Yet unlike bananas, banana slug species are mainly differentiated by the structure of their private parts.


As with most other gastropods, these fruit-like molluscs are simultaneous hermaphrodites: each slug is the proud owner of a muscular vagina and oviduct, as well as a hollow, retractable penis. In some instances, the organ can be as long as the slug itself, giving rise to the scientific name of the slender banana slug, A. dolichophallus – literally translated as ‘long penis’. Still, nineteenth-century American slug researchers Henry Pilsbry and Edward Vanatta reported the discovery of a strange new species – one that lacks a phallus altogether; they called it, rather unimaginatively, Aphallarion. Little did they know that Aphallarion is not a separate species, but a regular ol’ banana slug who just had a bit of a mishap during lovemaking – something that happens to about 5 per cent of the Ariolimax.


In general, unlike the aggressive copulations of bed bugs or flatworms (see pages 28 and 132), banana slug sex is a peaceful and cooperative affair. Two slugs align themselves in a 69 position, wait for their genitals to swell and spring from the pores on their heads (let’s not stoop to dickhead jokes here, please), and then use either one or both penises to connect and exchange sperm. After the act, which may last for hours, the penises are either released smoothly, pulled out after a lot of stretching, yanking and turning, or … they get stuck for good. Faced with such an awkward situation, banana slugs resort to the ultimate solution: apophallation, or chewing off the partner’s phallus.


Since slugs are generally slow-acting creatures, apophallation takes several hours. The procedure causes much pain, judging by the recipient’s frantic writhing – predictably, as the penis is sluggishly scraped off with the castrator’s radula (a ribbon-like, toothed tongue), and starts withering away throughout the lengthy process. The animal who severed the stub ends up eating it; clearly there is no use in letting all that pain go to waste. The apophallated individual is unable to regrow the penis, but it can still breed as a female, investing energy in egg production. This could be advantageous to the castrator, as increasing the density of female-only slugs may reduce competition. Sometimes, if both slugs are stuck (or perhaps vengeful?), apophallation is reciprocal.


A key component of the slugs’ courtship is lubrication, as they use slime trail pheromones to attract mates. Like KY jelly, banana slug lube comes in packets: small granules containing mucins, proteins which expand their volume a hundredfold upon contact with water. It is simultaneously a lubricant and an adhesive, and has both solid and liquid properties. The mucus is incredibly useful, not only in finding love, but also in locomotion, defence against predators (a mouthful of slime tastes gross, and it numbs the tongue) and even surviving periods of drought.


Whether it was the exciting physics of slug slime, or their propensity for love bites, banana slugs have been chosen as the official mascot of the University of California Santa Cruz – make of that what you will.










Bat-eared fox



Otocyon megalotis
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Take some shaggy fur, four long legs, a bushy tail, the face of a greying miniature pinscher and a pair of oversized ears – and you will have a bat-eared fox, one of the most unusual members in the canid (dog) family.


The first things that stand out when you spot this fox are the ears – they measure 11–13cm, and can make up a third of the animal’s height. They are so prominent that they feature in the species’ scientific name twice. The generic name Otocyon comes from the Greek otus, ‘ear’, and cyon, ‘dog’, and the specific name, megalotis, is again derived from Greek: mega, ‘large’, and otus, ‘ear’. Eared dog with big ears. But why are these lugholes so big?


One reason is thermoregulation. The ears, with a relatively thin skin and numerous blood vessels near the surface, help dissipate the heat. The other reason (best said in the voice of the Big Bad Wolf from ‘Little Red Riding Hood’) is that they are ‘all the better to hear you with’. Bat-eared foxes feed on termites, and rather than sniffing them out or looking for their prey, they listen out for them. Even though termites are mute, the large, grey bat-ears are sensitive enough to pick up on their movement underground.


The Dumbo dogs’ crunchy, insect-rich diet requires a lot of chewing. Thankfully, bat-eared foxes have a mouth jam-packed with pointed teeth – more so than most other mammals: up to fifty. They also have a specially modified digastric muscle in the jaw that allows them to open and close their mouth extraordinarily quickly, up to five times per second. When not munching on insects, they forage on fruit (especially berries), vertebrates – such as lizards, small mammals and nestlings – and they will scavenge on a carcass if they come across one.


There are two subspecies of bat-eared foxes; one found in eastern Africa, the other in the south of the continent. The former subspecies is mainly active at night – again, relying on big ears is helpful if you are trying to hunt in the dark – but the latter becomes diurnal during winter, likely because termites are more active during the warmer parts of the day. Interestingly, when feeding during the day, the foxes attract the attention of numerous insect-eating birds, such as ant-eating chats (Myrmecocichla formicivora), crowned lapwings (Vanellus coronatus) or northern black korhaans (Afrotis afraoides). Birds pick up on the fact that the foxes detect insects, and treat their presence like a restaurant noticeboard. Thankfully, squabbles are rare – there is enough food for everyone.


Bat-eared foxes are social animals; they live in groups of two to fifteen, usually consisting of a monogamous pair and grown-up young, or stable family groups of a male and up to three females with pups. The group sleeps and forages together, and members frequently groom and play with one another. The dads are very hands-on when it comes to looking after the young: they are involved in all aspects of childcare except nursing. For the first fourteen weeks after birth, the fathers are the ones devoting significantly more time than the mothers to guarding the den and pups. Bat-eared Papa will huddle with the babies, clean them, carry them and chaperone them during foraging trips – in contrast, Mama will spend most of her time away from the den, feeding, to maintain milk production. These friendly, gentle canids are big on teamwork as well as being large in the ear department.
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