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            INTRODUCTION

         

         Since we shared our caves with other animals, we have been fascinated by what they do and how they relate to us; these beasts of the field, fowl of the air and fish of the sea never fail to surprise us. The ancients painted images of the more familiar animals on their cave walls, worshipped them, tamed them and ate them. Nowadays we study them (and eat them and pollute them into oblivion), but whatever we do to them, somehow most of them keep bouncing back. This miscellany of animal stories might offer a few reasons why. 
      Take the frog with the self-cleaning feet. White’s tree frog Litoria caerulea, named after the English surgeon and botanist John White (c.1756–1832), produces sticky mucus on the bottom of its feet at every step. Channels on the bottom of the feet leave dirt behind and new mucus is secreted in its place, so the frog’s feet are always clean. And we can learn from this remarkable creature: researchers believe this could lead to self-cleaning bandages and self-renewing adhesives. 
      In fact, frogs, and their warty relatives the toads, are amazing animals. While most frogs swim, there are few that fly. Wallace’s flying frog Rhacophorus nigropalmatus uses the webbing between its toes like four tiny parachutes and glides safely to the ground or an adjacent tree. Then there are the jumpers, like the rocket frog Litoria nasuta, which can make 2-metre (6.6ft) leaps by storing energy in its tendons and releasing it suddenly to enhance the performance of its muscles. Spadefoot toads have a hard extension on their hind feet, like tiny pick axes, that help them burrow, digging backwards into the ground. The wrinkly Lake Titicaca frog Telmatobius culeus does push-ups on the lake bed to increase the flow of water around its body to gain more oxygen in an oxygen-depleted environment. The Bornean flat-headed frog Barbourula kalimantanensis breathes without a lung and the wood frog Rana sylvatica freezes almost solid in winter. But, that’s enough about frogs. 
      This little book includes stories from across the animal kingdom: the honeypot ants Myrmecocystus mendax that become living storage jars; the barnacles Amphibalanus amphitrite which stick to rocks with a glue that hardens in the same way human blood clots; the leaf beetles Gastrophysa viridula which have no fewer than three types of tiny hairs on the bottom of their feet, each with a different ‘stickiness’ and a different function; and a shocking pink centipede Desmoxytes purpurosea … yes, shocking pink! 
      Then, there are the things nature invented first: the chemical ‘chitosan’ in crab shells that might lead to a paint that actually heals itself – instant scratch repair on your car; the three-layered shell of an Indian Ocean deep-sea snail Crysomallon squamiferum that could give rise to better body armour for the military; sea urchin teeth that are designed to stay sharp; and the flippers of humpback whales Megaptera novaeangliae that have features being drafted in to the design of more efficient ocean turbine blades and helicopter blades. 
      And who’d have thought that juvenile birds could be scared to an early death just by hearing a predator; that female short-finned pilot whales Globicephala macrorhynchus are one of the few animals that go through the menopause like humans; or that wolves howl in harmony to give the impression the pack is bigger than it really is? 
      All these things are real. You couldn’t make them up. These animals have been observed, recorded and reported in scientific journals during the first decade of the twenty-first century. This book extracts the latest and most intriguing stories from the scientific world and presents them in short ‘bites’ of easy to digest animal trivia. There are the record-breakers, the most deadly, the most venomous, the largest and smallest, loudest and quietest, fastest and slowest, many of which are species new to science. Then there are the highest flyers and the deepest divers, the cheats and those in the protection racket, the smart and not so smart, and the tool-users. And, to focus a little on the fun and the frivolous, I’ve included lists of nicknames and oddball scientific names, and tracked down all those unusual collective names. 
    This is a book in which to dip in and out of, and I hope you find the stories as entertaining, informative and mind-blowing as I have.

         
            To include the primary sources of all these tales would fill a book in itself, so for those who would like to follow up any stories that you read here, you can find a list of sources at my website www.michaelbright.co.uk

         

         
            
[image: ]
            

         

      

   


   
      

         
            WHAT’S IN A (SCIENTIFIC) NAME?

         

         All living things have a scientific name in at least two parts – the genus and the species, and they are printed in italics, e.g. Homo sapiens, meaning ‘wise man’. The two words should indicate some of the properties of an organism or where it was found or who found it, or be named in honour of somebody, e.g. Zaglossus attenboroughi – Sir David’s long-beaked echidna. On the face of it, taxonomy – the scientific discipline of classification – seems a somewhat ‘dry’ subject, but there you’d be wrong. Taxonomists have a sense of humour. Take a look at these:

         Montypythonoides riversleighensis is a giant fossil snake that was discovered at Riversleigh, Queensland, Australia.

         Arthurdactylus conan-doylensis is a pterodactyl named after the author of The Lost World.

         Dracorex hogwartsia is a dinosaur found in South Dakota, whose name means ‘the dragon king of Hogwarts’.

         Eucritta melanolimnetes is an early tetrapod fossil discovered in Scotland whose name means ‘true creature of the Black Lagoon’.

         Ichabodcraniosaurus is a velociraptor-like dinosaur fossil that was found in Mongolia without its skull and named after Ichabod Crane, a character in Washington Irving’s The Legend of Sleepy Hollow. In the story, a headless horseman chased Crane.

         Ytu brutus is a 2mm (0.079in.) long water beetle from Brazil and for The Matrix fans there’s Ytu morpheus.

         Ba humbugi is a Pacific land snail from Mba Island, Fiji; Agra phobia and Agra vation are carabid beetles from the South American rainforest; and Hunkydora and Abra cadabra are clams (sadly, A. cadabra has been renamed Theora).

         The primitive fish fossils Ptomaspis, Dikenaspis and Ariaspis represent Tom, Dick and Harry, and there are the palindromes for the syrphid fly Xela alex, the scarab beetle Orizabus subaziro and a genus of molluscs Allenella.
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         Peiza pi, Peiza rhea, Peiza kake, Peiza deresistans, Phthiria relativitae and Ohmyia omya are all flies.

         Eubetia bigaulae, pronounced ‘youbetchabygolly’ and Eubetia boop are tortricid moths.

         Heerz lukenatcha, Heerz tooya, Verae peculya, and Panama canalia are braconid wasps.

         Gelae baen, Gelae belae, Gelae donut, Gelae fish and Gelae rol are all tiny brown beetles that live in fungi.

         Cyclocephala nodanotherwon is a scarab beetle and Cephise nuspesez is a new species of skipper butterfly.

         Apopyllus now and Draculoides bramstokeri are spiders, and Walckenaeria pinocchio is a spider with a long nose.

         Eurygenius and Oops are genera of beetles, and Notoreas is a genus of moths.

         Erechthias beeblebroxi is a false-headed moth and Fiordichthys slartibartfasti is a triple-fin blenny (fish), both of which pay homage to Douglas Adams’s The Hitchhiker’s Guide to the Galaxy.

         Pericompus bilbo is a short, fat carabid beetle with hairy feet, reminiscent of J. R. R. Tolkien’s The Hobbit.

         Gressitia titsadaysi and Tabanus rhizonshine are horseflies, and Rhyacophila tralala is a caddis fly.

         Vini vidivici is the conquered lorikeet from the South Pacific, and Castnia inca dincadu is a castiid moth.

         Ittibitium is a genus of molluscs that are smaller than the genus Bittium.

         In 1912, English entomologist George Kirkaldy came in for a bit of stick from the grandees of the London Zoological Society after he named a collection of true bugs with words that sounded like ‘kiss me’, together with the names of girlfriends. There was Ochisme (‘Oh kiss me’), Dollichisme (‘Dolly kiss me’), Florichisme (‘Flori kiss me’), Marichisme (‘Mary kiss me’), Nanichisme (‘Nanie kiss me’) and Polychisme (‘Polly kiss me’).

         And there was worse to come. Some of the ruder binomial names – look away now – include: Batrachuperus longdongensis, a salamander from the Longdong River in the Sichuan Province of China; Chrysops balzaphire, a deer fly; Bugeranus carunculatus, the wattled crane, the largest crane in Africa; Enema pan is a rhinoceros beetle from South America; Fartulum spp. is a genus of sausage-shaped gastropod molluscs; Turdus is a genus of birds that are true thrushes; Poospiza is a genus of warbling finches from South America; Pison eu is an apoid wasp; and Eremobates inyoanus is a camel spider that was first found in Inyo County, California.

         And finally, from 1927, there’s the world’s longest binomial name. It was proposed for an amphipod from Lake Baikal in Russia, but wasn’t accepted and never made it to the text books – what a pity:

    Gammaracanthuskytodermogammarus loricatobaicalensis.

      

   


   
      
         
            SMART ANIMALS

         

         Even with a ‘brain’ one-millionth the size of the human brain, paper wasps of the genus Polistes not only recognise the faces of others of their kind, much like we do, but also remember those individuals and related events for at least a week.

         Like people pointing with their finger, ravens Corvus corax gesture with their beaks to attract attention and point out objects to one another. In this way, they will offer moss, stones and twigs to other ravens.

         A captive elephant Elephas maximus called Happy who lives in New York’s Bronx Zoo, recognised herself in a mirror and, watching her reflection, she manipulated her trunk and her ear. She joins an elite group of animals, including humans, other apes and dolphins in being able to recognise ‘self’.

         Rats Rattus appear to feel and respond to each other’s distress and will try to release another rat caught in a trap.

         Abstract concepts, such as counting, is an ability we generally reserve for our nearest primate relatives and ourselves, but now pigeons Columba livia have shown they can count too. They can place a number of images in numerical order depending on the number of objects in the picture.

         The gloomy octopus Octopus tetricus, which lives in Sydney harbour, is a sophisticated viewer. It ignores anything on standard definition televisions, but reacts to the detailed images on high-definition sets. It’ll move forward to catch a crab on the screen and back off when another octopus appears, just as it would do in the wild. However, it seems to have ‘moods’. One day the octopus will react to HD video of a crab scuttling across the screen, but the next day it’ll show little interest. Gloomy octopuses have, according to researchers at Australia’s Macquarie University, ‘episodic personalities’.

      

   


   
      
         
            TOOL USERS

         

         In the wild, New Caledonian crows Corvus moneduloides whittle hooks from twigs to winkle out grubs in the ground, while in the laboratory ‘Betty’, the New Caledonian crow, has manufactured a ‘hook’ from a piece of straight wire to lift a food reward from the bottom of a pot.

         In Japan, crows Corvus wait for cars to stop at traffic lights and then drop walnuts they’ve collected onto the road before the lights turn green again. The cars drive over the nuts and crack them, and at the next red light the crows swoop down to collect the mashed up kernels. Gulls sometimes drop oysters on roads for the same reason.

         Green herons Butorides virescens in North America have been seen to place feathers and pieces of biscuit on the water surface to catch any fish that come to investigate, and a European bittern Botaurus stellaris was once seen to drop insects on the water as bait to catch a meal.

         The brown-headed nuthatch Sitta pusilla in south-eastern USA holds a piece of bark in its bill to dig for insects. The woodpecker finch Camarhynchus pallidus in the Galapagos Islands uses a cactus spine to winkle out grubs, and the Egyptian vulture Neophron percnopterus uses rocks to crack open ostrich eggs.

         The orange-dotted tuskfish Choerodon anchorago digs clams from the sandy seabed and carries his prize to a suitable rock where he cracks the shells by repeatedly smashing them against his chosen anvil. Other species of wrasse, a family of often brightly coloured marine fish, including the blackspot tuskfish C. schloenleinii on the Great Barrier Reef and the yellowhead wrasse Halichoeres garnoti on the Florida coast, have also been seen using an anvil.

         Sea otters Enhydra lutris off the coast of the Pacific Northwest use a hammer and anvil. The hammer is a ‘favourite’ stone that they carry under their arm, and they smash it against sea urchins or clams which they rest on their stomachs while floating on their backs.

         In Shark Bay, Western Australia, bottlenose dolphins Tursiops aduncus protect their sensitive snouts with pieces of natural sponge when foraging on the sea floor, and will spend some time finding a piece of sponge that fits, like a glove over a hand. The sponge is used to scatter the abrasive sand in the search for buried fish. If one is found, the dolphin drops the sponge and sets off in pursuit. The dolphins go to all this bother because bottom-dwelling species, especially the barred sandperch Parapercis nebulosa – a favourite with some Shark Bay dolphins – are more nutritious than open-water fish.

         In the Bahamas, spotted dolphins Stenella frontalis search for fish under much softer sand using echolocation. This is because their prey species have swim bladders, an organ that helps to maintain buoyancy, which reflect their echolocation signals. Australia’s barred sandperch don’t have swim bladders and the seabed is not nearly so soft, so the dolphins have adopted this novel way of probing for a meal.

         Dolphins sometimes catch fish, not with fishing rods or nets, but with large seashells. In Shark Bay, some individuals are seen to throw conch shells out of the water and shake them violently. Observers thought they were simply playing; that is, until biologists from Murdoch University took a picture of one and discovered it was swallowing a fish from the shell. Apparently, the dolphin chases the fish into an empty conch shell and stuns it by batting the shell around. Then, it upends the shell and the fish slips out, right into the dolphin’s mouth, and is swallowed like a gourmet slurping an oyster.

         Common chimpanzees Pan troglodytes don’t just use tools, they have complete tool-kits. When eating ants, observed field biologists with the Goualougo Triangle Ape Project, the chimps have a tool to perforate the nest and a dipping tool to extract the ants. If they used their hands to excavate the nest, the ants would swarm out and inflect painful bites, but by using a small digging tool they localise the exodus and collect the ants that swarm up the dipping stick. Chimps also like honey and again they have an appropriate tool-kit. They use clubs to gain access to the tree nests of bees, and then fashion a different-shaped dipping stick. They fray the end of a twig by biting it with the teeth, which better picks up the honey, a bit like a spoon.

         Other chimpanzee troops and bonobos Pan paniscus use scrunched-up leaves as a sponge to obtain water from tree hollows. Gorillas and orangutans have been seen to use a stick to check the depth of water in the river they were about to cross, with one gorilla using a stick to support itself as it crossed.

         Chimpanzees in Africa and capuchin monkeys Cebus in South America use rocks to break open nuts, and capuchins use stones to dig up tubers and sticks to flush animals from rock crevices.

         Each morning at Fongoli, in eastern Senegal, chimpanzees drop from their night nests in the trees and spend most of their day foraging across the savannah much as early humans must have done. Using their teeth, they fashion spears from sticks to harpoon bush babies in tree hollows and catch bushbuck fawns. They ‘fish’ for termites using a piece of saba vine and eat the saba fruit, up to thirty a day when in season. They visit parts of their huge home range, ten times bigger than that of rainforest chimps, when particular foods are ready to eat, much as someone in a giant supermarket knows where each commodity is to be found. They will share not only meat but also plant foods, honey and tools. In the afternoon, they might while away the hottest part of the day in a cool cave or soak in a cooling waterhole. And, they end the day by preparing a comfortable nest for the night … just like we do.

      

   


   
      
         
            CUNNING BUGS

         

         A South American species of assassin bug Salyavata variegata eats termites, and it catches them in a unique way. First, it covers itself with pieces of the termites’ nest as camouflage and heads for the entrance. There, it impales a termite on its sharp snout and sucks it dry. Then the bug grabs the empty exoskeleton and dangles it in front of the entrance, jiggling it a bit to attract attention. When a worker termite comes to dispose of the dead body, the assassin bug grabs it and sucks it dry too; and so it goes on, until the bug has consumed about thirty termites. It then leaves to digest its meal. This is the first known example of an insect using a tool, in this case, a bait, to capture prey.

         In Australia, another assassin bug Stenolemus bituberus sneaks up on a spider in its web and then dupes it by mimicking prey caught in a web. It plucks the web’s silk threads in a very precise way. When a fly is caught in a spider’s web it struggles violently and the spider comes running to subdue it; if it is small prey or it has been in the web for a while, it tires and the movements are less violent, so the spider is less aggressive and not in a hurry. It’s these smaller vibrations that the assassin bug mimics. The spider approaches nonchalantly with the expectation of a tasty morsel but, instead, it becomes the hapless victim before it has time to react. The assassin bug stabs it and sucks it dry. But the bugs don’t have everything their own way. Spiders are also resourceful predators and sometimes the bug gets its comeuppance.

      

   


   
      
         
            THE CHEATS

         

         The tongue-eating louse Cymothoa exigua devours the tongue of its fish host and then replaces it with itself, so it is sitting in a prime spot in the fish’s mouth to intercept anything that its host catches – and the fish seems quite unaware that it no longer has a tongue!

         The white-winged shrike-tanager Lanio versicolor is a sentinel for mixed flocks of antbirds that follow columns of the army ants Eciton. They feed on the insects flushed out by the ants. If a bird-eating hawk appears, the sentinel emits an alarm call and all the birds dive for cover. However, if the shrike and a bird of another species are pursuing the same insect, the shrike gives a false alarm call. The other bird hears the alarm and hesitates momentarily, so the shrike catches the prey.

         South American tufted capuchin monkeys Cebus apella nigritus are devious too. They live in a hierarchical society of groups of between seven and forty animals, with the dominant animals having first access to the best feeding sites. Monkeys further down the pecking order, however, have found a way to cheat their elders and betters. When a high-ranking individual is about to pick up a choice piece of food, the subordinate one gives the hiccup-like alarm call. The dominant one runs for cover and the low-ranking monkey grabs the food.

         A silverfish Malayatelura ponerophila (related to the silvery insects found in bathrooms) lives with army ants Leptogenys distinguenda in Malaysia. It covers itself with ant odour so they do not attack it. The silverfish rubs the scent from defenceless young ants, known as ‘callows’, so it can roam about the nest unmolested and steal the ants’ food.

         Carnivorous female fireflies Photuris flash mate-attracting signals of another species Photinus to lure males looking for would-be mates. The unsuspecting males get more than they bargained for – their tryst ends in death.

         On the savannah of East Africa, the male topi Damaliscus korrigum tries to keep a female on heat in his territory by pretending there is a predator nearby. As the female antelope starts to leave, he runs in front of her, stands stock still, staring into the distance, and then snorts. The snort is an alarm call, but this time it’s a fake one. The female runs back into his territory and he mates with her almost immediately.

         A female plover (Family: Charadiidea) adopts a ‘broken-wing’ display. This feigning of an injury distracts a predator away from her nest. The bird encourages it to follow her rather than find her eggs or chicks.

         The margay Leopardus wiedii, a South American wild cat, mimics the calls of its prey in order to entice it into catching range. Researchers from the Federal University of Amazonas made the observation, the first record of a New World cat behaving in this way, although hunters’ tales point to jaguars and pumas doing so too. On this occasion, the margay mimicked pied tamarins, a squirrel-sized monkey of the tropical rainforest. The sentinel monkey, along with a couple of others in the troop, were sufficiently intrigued to investigate the familiar yet slightly strange version of their call. They clambered down the tree towards the tangle of lianas from where the sound was coming. At that point, the margay appeared, but the sentinel was alert and screeched an alarm call. The tamarins scattered. The ruse hadn’t worked this time, but the researchers were struck by the margay’s ingenuity.

         The caterpillar of Europe’s large blue butterfly Phengaris arion is the ultimate deceiver. It produces a sugary substance that encourages red ants Myrmica sabuleti to take it back to their nest. It dupes the ants into believing it is one of their own by making the minute sounds that a queen ant emits, so it is fed and tended just like the queen. If the nest is disturbed the ants will carry the caterpillar to a safe place, giving it preferential treatment as if it is a queen, and ignoring their own larvae. During pupation, the butterfly pupa continues to make the sounds inside its chrysalis so it is still protected, and when the adult butterfly emerges, the ants even escort it to the surface, guarding it while its wings dry. It then flies away.

      

   


   
      
         
            THE PROTECTION RACKET

         

         Fork-tailed drongos Dicrurus adsimilis in South Africa are in the protection racket. They take care of flocks of pied babblers Turdoides bicolor by watching out for predators, which enables the babblers to spread out and feed without having to look up so often. The drongos occasionally earn their keep by spotting danger, giving real alarm calls and mobbing aerial predators, but actually they live up to their reputation as gangsters. They give false alarm calls, stealing food from right under the noses of the babblers while they’re momentarily distracted, but the babblers put up with this: it’s the price they pay for protection. Even so, the babblers are much more responsive to alarm calls from other babblers in their flock. Like any protection racket, those that are victimised do not trust their so-called ‘protectors’ entirely.

         Brown-headed cowbirds Molothrus ater in North America behave like Mafiosi. They deposit their eggs in the nests of other birds – nest parasitism – but if a host bird, such as a warbler, rejects the cowbird’s eggs, its nest is totally destroyed. The retaliation encourages potential hosts to accept and nurture the cowbird’s offspring. In experiments by researchers from the University of Florida, it was found that 56 per cent of ‘rejector’ nests were destroyed compared to only 6 per cent of nests of ‘accepter’ birds. And, when the host birds rebuilt their nests, 85 per cent were re-parasitised by cowbirds, and the alien eggs accepted. The host birds appear to have learned to accept the cowbird’s eggs, for not to do so would result in 60 per cent fewer host offspring. Intimidation, it seems, pays handsomely for mafia cowbirds.

      

   


   
      
         
            TONGUES

         

         The animal with the world’s largest tongue is, not unexpectedly, the blue whale Balaenoptera musculus. Its tongue weighs around 2.7 tonnes, the same as a Land Rover Discovery 3.

         The tongue of the chameleon (Family: Chamaeleonidae), which can be longer than the animal’s body, is a complex arrangement of muscle and bone. When catching prey, a bone at the base of the tongue moves forward rapidly, providing the momentum for the rest of the elasticated tongue to shoot out faster than the human eye can see and hit the target in three-hundredths of a second. At the tip is a muscular club coated with mucus, which forms a suction cup. The prey sticks to the mucus and the tongue drawn back into the mouth. The tongue also works well in all weathers. It does not slow down like the rest of the chameleon’s body in cold weather, enabling the chameleon to catch food at a greater temperature range than other lizards.
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         The tongue of a frog (Order: Anura) is attached at the front of the mouth rather than at the back, like ours. It is about a third of the frog’s body length and can shoot out to catch a fly at fifteen-hundredths of a second. It works like a catapult. At rest, the tongue muscles are flaccid, but the moment prey is spotted fibres down the middle of the tongue stiffen, giving the tongue a rod-like rigidity. Muscles perpendicular to the base of the tongue contract rapidly, propelling it up, around and out of the mouth. The end splats into the prey like a sticky wet dishcloth and other muscles pull everything back into the mouth … and all in the blink of an eye.

         In southern Canada and eastern USA, the common musk turtle Sternotherus odoratus breathes with its tongue. Tiny papillae or buds all over the tongue extract oxygen from the water passing over them, enabling this freshwater turtle to remain submerged for many months.

         The giraffe Giraffa camelopardalis has a long tongue, about 18–20cm (45–50in.) long and, while pink at the base, it is black or purple towards the tip. This is thought to protect the tongue from becoming sunburnt in the searing African sun. It also has large papillae and thick saliva to protect the tongue and the inside of the mouth from the thorny vegetation it eats.

         The animal with the longest tongue for its body size is the Ecuadorian tube-lipped nectar bat Anoura fistulata. Its tongue extends to 8.5cm (3.4in.), half as long again as the bat’s own body. The tongue is anchored near the bat’s sternum in its chest, and is used to lick the nectar from flowers. The bat hovers like a hummingbird in front of the long Centropogon flower and its tongue probes deep down into the nectar chamber at the bottom. It maintains its position not only by flapping its wings at an extraordinary speed – fifteen times per second – but also by using the same flying technique as an insect. During the wing’s downward stroke, a vortex forms along its leading edge, and this swirls around the wing on the upward stroke. It lowers the pressure above the wing, creating lift. The effect is enhanced further because the bat has flexible wing membranes, so it can change the shape of its wings as it flies.

      

   


   
      
         
            EVOLVING TOGETHER

         

         Morgan’s sphinx moth Xanthopan morgani, a large tropical species of hawkmoth, has a proboscis that unfurls to a length of more than 25cm (10in.) long, one of the longest of any known insect. It evolved this extraordinary mouthpart to drink the nectar from an equally remarkable flower, one that caught the eye of none other than Charles Darwin. Amongst a batch of dried flowers sent to Darwin from Madagascar was the Christmas star orchid Angraecum sesquipedale, which has an exceptionally deep spur, up to 35cm (14in.) long. As many flowers have close associations with pollinating insects, he surmised in a publication dated 1862 that there must be an as yet undiscovered moth with an exceptionally long proboscis that visits this flower in order to drink its nectar. His contemporary Alfred Russel Wallace, co-proponent of the theory of evolution, agreed, having measured the long proboscises of sphinx moths from South America and Africa. Forty-one years later, Walter Rothschild and Karl Jordan found the insect in a Madagascan forest. It was Morgan’s sphinx moth, and it operates in a very deliberate way. The moth first hovers in front of a star orchid to check its scent; it backs up 30cm (12in.) or so, and unrolls its long proboscis. It then flies forward, pushing it into the flower’s long spur. In this way it can reach the pool of nectar at its base. When it leaves, it carries the star orchid’s pollen to the next plant. Flower and insect have co-evolved, each dependent on the other.

         A related species of star orchid Angraecum cadetii, which grows on trees on the Indian Ocean island of Réunion, does not have the benefit of sphinx moths for pollination, for there are none on the island. Instead, an unknown species of rasping cricket Glomeremus pollinates the greenish-white flower. Crickets and grasshoppers usually consume flowers, so this was the first example of a cricket pollinator. The plant, which is thought to have originated on Madagascar, has evolved a shorter nectar tube to accommodate insects other than moths, and its entrance has an uncannily close fit with the head of the cricket. Two other species of star orchid on the island – A. bracteosum and A. striatum – are pollinated by two small songbirds – the Réunion grey white-eye Zosterops borbonicus and the Réunion white-eye Z. olivaceus.

      

   


   
      
         
            FEEDING TIME

         

         Horned lizards Phrynosoma, which live in the arid lands of south-west North America, feast on harvester ants Pogonomyrmex. These ants have formidable biting jaws and a venomous sting, yet the lizards eat them with impunity – and they have a neat trick that enables them to do so. The lizard stands beside an ant trail and picks off the ants with its tongue. The lizard does not chew the ant – as many other lizards would do – instead each ant is sent immediately to the back of the throat where a shag-carpet-like collection of mucus-secreting cells coat it with a gob of mucus. This wraps up the ant so it can’t do any damage inside the lizard. It also acts as a lubricant so the prey can be swallowed rapidly. While many ant-eating animals, such as anteaters and aardvarks, have mucus on their tongues for licking up ants, this is the first known example of incapacitating ants with balls of mucus.

         Constricting snakes, such as the boas Boa constrictor, stop squeezing their prey when its heart stops. Constriction requires seven times more energy than when at rest so by monitoring the prey in this way the snake can save its strength for eating.

         Nile crocodiles Crocodylus niloticus in East African rivers, such as the Mara River, have a lean time for most of the year, making do with a few fish, but come the great wildebeest migration, when thousands of animals must cross to reach pastures new, there’s a sudden glut of food. In order to take best advantage of it, the crocs must be able to quickly digest large quantities of meat and bones. They do this by pumping carbon dioxide-rich, deoxygenated blood via the left aorta, directly to the stomach. Crocodiles have a four-chambered heart, like we do, but they can revert to a more primitive system when it suits them. Normally deoxygenated blood goes to the lungs via the pulmonary artery, but when a crocodile has eaten a large meal it can be diverted to the stomach where gastric glands use the carbon dioxide to boost the production of gastric acid. It’s so effective that crocodiles produce ten times more gastric acid than has been recorded in any other animal, perfect for digesting a large, bony meal like a haunch of wildebeest.

         All species of octopuses are venomous. While the blue-ringed octopus Hapalochlaena is exceptionally dangerous to humans, other species reserve their venom for predation, such as paralysing the muscles of clams in order to open their shells.

         The deep-sea Dana octopus squid Taningia danae is found at depths of 240–940m (790–3,085ft) in tropical and sub-tropical waters. It can grow to more than 2.3m (7.6ft) long, and was once thought to be a sluggish creature. Japanese scientists, working off Chichi-jima in the North Pacific, know differently. They obtained video of the squid in its natural environment and found it to be very aggressive. They also saw that it is able to swim fast – up to 2.5m (8ft) per second, both forwards and backwards, by flapping its large and muscular fins, and change direction rapidly by bending its body – but they weren’t expecting its attack behaviour. As it approaches prey, the squid spreads its arms and emits blinding flashes of light from photophores along the underside of its arms. It is thought the pulses of light disorientate the prey at the critical moment the squid makes a grab. It might also illuminate the target so the squid can better judge its distance, and young squid have been seen trying to intimidate predators by swimming at them with arms flashing. Away from the killing fields, the flashes might also be used in courtship.

         Australia’s koala Phascolarctos cinereus must be the fussiest eater of all marsupials. It eats almost exclusively the leaves of eucalyptus trees, and it is very selective about which species and even which individual trees it visits. Key to its decision is the size of the tree and its neighbours and the taste of the leaves. A tree is deemed attractive if it is large and surrounded by smaller unpalatable trees, but large palatable trees surrounded by more large palatable trees can be attractive, too. As for taste, koalas tend to avoid leaves containing high levels of toxic chemicals known as formylated phloroglucinol compounds (FPCs).

         Proboscis monkeys Nasalis larvatus in Malaysia chew the cud like cows. They regurgitate food – mostly leaves – and then re-chew it and swallow it again.

         The mole (Family: Talpidae) appears to have six digits on its front feet, but its extra thumb is actually a modified sesamoid wrist bone. It effectively widens the foot, making it good for digging tunnels and chasing after worms. The only other mammal known to have a sixth digit is the giant panda Ailuropoda melanoleuca. Its extra thumb is also a modified sesamoid wrist bone, which helps the panda hold the bamboo on which it feeds.
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