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TEETH, 
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WHY DO ANIMALS 


HAVE TWO EYES, 


BUT NEVER THREE? 


Most animals have two eyes because their bodies 


develop in a balanced way– with bits on one side 


of the body or face (arms, legs, eyes, 


ears) neatly mirrored on the 


other. If they only had one leg, 



they might fall over or run in circles 


forever!


Okay– so I get why animals need 


balanced  bodies.  But why do they 



need balanced heads?  Why not two 


eyes on one side of the head, and none 


on the other? 
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Well, that’s partly down to how 


heads and eyes develop and 


grow, but mostly down to how 


animals use them. 


Before they’re born or 


hatched, most animals 


transform from single egg 


cells into ball-like bundles 


called  embryos. As animal 



embryos grow they fold and split into halves, with a 


left side and a right side


*


. From that point onwards, 


almost every body part (leg, foot, rib, eyeball, nostril) 


that emerges and grows on the left side appears on the 


right side at the same time. So what you end up with is 


an animal with two mirrored halves, or what scientists 


call bilateral symmetry. 



Symmetry helps ensure the animal can move in a 



balanced way, look (or listen) both ways for predators or 


prey, and gives them at least one “spare part”– should 


an eye, ear, or limb get damaged. 


Some animals, though, break the symmetry rule. 


Some flat fish – like flounder – swim on only one 


side, near the sandy sea floor, to hunt and hide from 


* All animals with backbones do this. But others, like starfish and 


jellyfish, split like big, round cheeses or pizzas– with five, six, or seven 


segments all mirroring each other instead!
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predators. Over thousands of years of this behaviour, 


evolution has been at work. So now both the flounder’s 



eyes have shifted to the side it keeps uppermost. In 


other words, the flounder has two eyes on one side of 


its head, a bit like a Picasso painting! 


And though animals with three working eyes are 


rare, some fish, frogs, and lizards do have three eyes. 


Including one rare, ancient, and tough-as-nails reptile 


called the tuatara.  


Tuatara? Never heard of it. What’s that, then?  


Tuataras are small, iguana-like reptiles native to New 


Zealand and its offshore islands. Though they look like 


big lizards, they are actually not lizards at all. They are 


the last surviving members of group of animals called 


Rhynchocephalia, which first appeared on Earth 



around 240 million years ago. The indigenous Māori 


people of New Zealand call them tuatara. Their official, 


scientific name is Sphenodon.  


Sven-odon? Sounds like a Swedish dinosaur.  


Ha! Sphenodon means ‘wedge-shaped teeth’ in ancient 



Greek. But while they’re not actually dinosaurs, 


sphenodons– or tuataras– have been around since the 
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age of dinosaurs. They first walked the Earth 40 million 



years before the Jurassic period, when stegosaurs and 



diplodocuses came along, and almost 100 million years 


before tyrannosaurs and velociraptors.  


Tuataras turned out to be tougher than their larger, 


scarier, dino-cousins. While most of the dinosaurs 


died out in two waves – during the Triassic-Jurassic 


extinction (200 million years ago), and Cretaceous-


Tertiary (66 million years ago) extinction– the tuatara 


survived them both.  


Why did the dinosaurs die, but the tuatara 


didn’t?  


Hard to say for sure. But it could be that the tuatara’s 


smaller size and burrowing behaviour helped it survive 


the asteroid impact and climate change that killed off 


the bigger dinos. And its diet of frogs, lizards, and the 


eggs of other animals may have helped it scrape by while 


larger predators and herbivores ran out of food.  


Did its third eye help it survive? Why does it 


even have one?  


Good question. The tuatara’s third eye – or parietal 



eye– sits in a socket on the top of its skull, just beneath 
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the skin. You can see it clearly in babies (or hatchlings). 


But by the time they are four or five months old, the 


third eye is covered over with thicker scales. Like its 


other two eyes, the third eye has a lens, a 


retina, and a nerve leading to the brain. 


But since it is covered over, the third eye 


can only sense vague patterns of light and 


shadow– not shapes, colours, and movements.  


Couldn’t it just do that with its normal eyes?  


Great question! Since the third eye is more open in 


hatchlings, maybe it helps tuatara babies to avoid 


predators attacking the burrow from above. Or maybe 


it picks out different frequencies of light to its other 


eyes– using patterns of polarized light from the sun to 


help it navigate, as some salamanders do. Some species 


of frog, lizard, and bird have third eyes beneath the 


skin, too – but none as obvious and active as that of 


the tuatara. Maybe all these animals use their third eye 


the same way, or maybe they use them differently, or 


not at all. The truth is, we don’t really know. Hopefully, 


tuataras will be around long enough for us to study 


them and find out.  


Okay– so if animals can have three eyes, then 
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could they have more than three eyes, but still 


an odd number? Like five eyes, or seven eyes?  


In theory, yes. Though we don’t see them around now, 


at least one prehistoric animal that we know of had five 


eyes. It was called Opabinia, and it was a soft-bodied, 


ocean-dwelling animal that lived in the Cambrian 



period, around 500 million years ago.  



From looking at fossils from that time, it seems that 


evolution went a little wild – experimenting with all 


kinds of weird and wonderful body shapes. There were 


spiky worms, feathery slugs, and animals so weird you 


couldn’t tell which end was which.  


Sadly, a series of massive extinction events 


followed– possibly caused by the eruption of enormous 


super-volcanoes, and the triggering of an ice age that 


turned the planet into a giant snowball. Together, 


these extinctions killed off over 98% of the weird and 


wonderful animals of the Cambrian and Ordovician 


periods– including the strange, five-eyed Opabinia.  



If those extinctions hadn’t happened, there could well 


be five-eyed, seven-eyed, even thirteen-eyed animals 



wandering the oceans right now. And who knows– on 


some other planet, there may well be ...  


Cool!  
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TUATARA FACTS


 ● Here’s a photo of a tuatara (Sphenodon), looking 



quite pleased with himself. 
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FACT FILE


 ● Tuataras have no eardrums or earholes, only 



sound-sensing blobs of fatty tissue inside their 


skulls. 


 ● Tuataras have 50% more DNA in their cells than 



humans, and are evolving faster than any other 


known vertebrate (an animal with a backbone).


 ● Threatened by habitat loss and invading Polynesian 



rats, tuataras disappeared from mainland New 


Zealand in the 1700s, surviving only in the offshore 


islands.


 ● In 2005, researchers re-released a group of captive 



tuataras into a wildlife sanctuary area on New 


Zealand’s north island, where they now seem to be 


breeding and surviving well. Hooray!


 ● To the indigenous Māori people, the tuatara are 



respected  Ariki (god forms), and thought to be 



messengers of Whiro –  the god of death and 



disaster. 



 ● Unless you’re an expert, don’t try to handle a 



tuatara– they bite hard and do not let go!  
















10


WHY DO SOME  



BIRDS FLY, 


BUT OTHERS DON’T? 


Although all living birds have feathers and wings, 


some have adapted for walking, running, 


swimming, and diving– all of which are far less 


effort than flying. And depending on where they 


live– and who or what is hunting them– some 


birds simply don’t need to fly. So why bother?


So penguins don’t need to fly because they can 


swim instead?  


Right. Over long stretches of time– anywhere from 


hundreds to millions of years– animal species adapt 


to fit their environment. New, mutant varieties pop 


up. Some shapes and behaviours do better than others, 


and the ones best suited to survival (and having babies) 


become the ‘new normal’ for the species. Biologists 


call this natural selection, and it explains how pretty 















much every animal species 


came to look the way it did. 


So while swifts and swallows 


use their wings to swoop and 


flap through the skies, penguins 


use theirs for swimming, diving, 


and hunting in the Southern Ocean. Other flightless 


birds– like emus, ostriches, and cassowaries– became 


adapted to running through grasslands and forests, 


grew too big to take off, and now only use their wings 


for balance or mating displays. 


And those are just the best-known species of flightless 


bird. There are also flightless ducks, flightless coots, 



even a flightless parrot. In the past– right up to 150 


years ago– there were many, many more.  


So if they don’t need to do it, why do birds fly at 


all?  


Good question. Let’s think about that. First up– what 


were birds before they were birds?  


Errr– dinosaurs?  
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Right. Small, two-legged dinosaurs with 


long legs and stubby arms. From looking 


at dinosaur fossils from around the world, 


we know that a good number of them, large 


and small, evolved feathers long before they 


could fly. Probably to keep warm, or to 


show off and attract mates – the way 


peacocks and parrots still do. 


For a while, these stubby-armed, feathery 


reptiles ran around like chickens, dodging predators, 


pecking at seeds and fruit, or hunting insects, lizards, 


frogs, and fish in the forests and grasslands of the 


Cretaceous period (145 to 66 million years ago).  


So why did they start flying, and how did they 


do it?


Biologists believe that flight developed many times and 


in many different species of dino-bird


*


. No one knows for 


sure, but it may have started with rare mutants that had 


bigger forelimbs (arms) and wider feathers.  


Some of those mutants took to running up trees to 


escape predators and build nests. These clever proto-


birds could avoid the ground entirely by gliding from 


* It also evolved in flying insects, flying fish, and flying mammals (bats, 


sugar gliders, and flying squirrels). But that’s a whole other story ...

















tree to tree, and those with the widest, strongest wings 


eventually learned to swoop, flap, and extend their 


glides into proper, sustained flight. 


Other big-armed dino-mutants were probably more 


like chickens and game birds– running, jumping, and 


flapping to escape predators. Over time, those clumsy 


jumps and flaps turned into continuous flapping – 


allowing them to cover long distances before returning 


to the ground. 


For a while, this seemed to give small, flying 


dinosaurs (now called birds) an advantage over their 


larger, ground-dwelling cousins. While practically all 


other dinosaurs died out, a good number of bird species 


survived the K–T extinction event 66 million years 



ago, and they have been doing pretty well ever since. 


There are 10,479 different bird species alive today. 


Of these, around 60 – like emus, kiwis, and 


penguins– are flightless.  


Okay. But why are almost 


all the flightless 


birds in places like 


Australia, New 


Zealand, and 


Antarctica?  
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Well spotted. In short, because remote islands create 



lazy birds that tend to stay put.  



Biologists  used to think that ostriches, emus, and 



other flightless birds all shared the same ancestor – 


meaning that they all evolved from one flightless 


species. But by studying the DNA of everything from 


penguins to kakapos (flightless parrots), we know now 


that flightlessness has developed many different times, 


in many different species. So while ostriches evolved 


from a flightless ground bird, penguins may have 


evolved from an entirely flightless wading bird (shore 


bird) or seabird. 


Why remote islands and ice sheets? Well, flying takes 


a lot of energy. It also takes a good amount of muscles 



to maintain the huge flight muscles that anchor a bird’s 


forearms (wings) to its breastbone (or keel). If a 


bird can avoid flying– by swimming 



or avoiding predators without it – 


then it can save energy, eat less, and 


generally survive better. 


For this reason, birds settling 


on remote islands (or places where 


there were few natural predators) 


tend to develop longer 


legs, stubbier 















wings, and smaller flight muscles. They settle into life 


without flight, safe in their remote island paradise. 


Until, of course, some invading animal or human 


settles there. Then the flightless birds are in major 


trouble. This is why most flightless bird species have 


already gone extinct. Including the plump, trusting 


dodo of Mauritius, and the giant elephant bird of 


Madagascar. Sadly, throughout history, humans and 


helpless animals have not mingled well.  


Okay– last question ... can I have one of those? 


Y’know, as a pet?  


Not a great idea, I’m afraid. Large flightless birds like 


ostriches and cassowaries make unwilling and dangerous 


pets, while smaller ones like kiwis and kakapos would 


almost certainly become lunch for the most vicious and 


enthusiastic bird-murderers of all time ... domestic cats. 


In the UK alone, house cats kill over 27 million birds 


per year. In the USA, it’s more than  


2 billion birds per year. And  



that’s flying birds, with some  



hope of escape. So let’s leave the  


kiwis and kakapos where they  


are– happy and free in the  


(relatively) cat-less wild.  
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FLIGHTLESS BIRDS  



(PAST AND PRESENT) 



 ● Kakapos are large, nocturnal, flightless parrots 



native to New Zealand. They are fiercely curious, 


excellent climbers, and can jog for miles through the 


forest without stopping.  


 ● Cassowaries are large, flightless birds related to 



emus, found in New Guinea and parts of Australia. 


They have black feathers, blue necks and faces, and 


lethal, knife-like claws on their three-toed feet. They 


jump, kick, and slash with their claws, making them 


dangerous to humans.  
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FACT FILE


 ● Dodos were fat, flightless, pigeon-like birds native 



to Mauritius, a remote island east of Madagascar. 


Dutch sailors first arrived in Mauritius in 1598, and 


hunted the trusting dodos by walking up to them 


and clubbing them on the head. The last one was 


seen in 1662.  


 ● Elephant Birds were enormous, ostrich-like birds 



from Madagascar. They stood 3 m (10 feet) tall and 


weighed over 700 kg (1,500 lb). They were hunted to 


extinction by human settlers, somewhere between 


300 and 800 years ago.  


 ● Terror Birds were massive, meat-eating birds that 



roamed South America between 60 and 2.5 million 


years ago. They replaced tyrannosaurs and other 


dinosaurs as the largest land predators on the 


continent, until cats, bears, and other mammals 


arrived and out-competed them. Luckily for us, they 


went extinct at least a 


million years before 


the first modern 


humans walked 


the Earth. 















WHY ARE THEY 


CALLED   



‘SEA LIONS’ WHEN 


THEY’RE NOT  



ACTUALLY LIONS? 


Because we group and give names to living things in 


lots of different ways, and appearance is just one of them. 


And although lions and sea lions may look very different, 


they are quite similar in other ways.  


Come on! Sea lions are 


nothing like lions. Lions 



don’t have flippers, for 


a start! They probably 


can’t even swim!  
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Actually, lions can swim. All cats can. Most of them just 


don’t like to.  


Okay – but sea lions don’t have big manes or 


claws ...  


No, but they do have furry bodies, sharp teeth, and 


whiskers. Along with many other features that you may 


not see at first glance.  


So how do we choose names for animals, if it’s 


not about how they look?  


Great question. Sometimes, of course, we do group 



and name animals based on how they look. Flat-



headed cats,  black-footed cats, and rusty-spotted 



cats have slightly different shapes and colours, and 



their names reflect these differences. But they are 


still similar enough to each other that we call them all  



cats. 



Other species, though, may be named for where they 


live, what they eat, or how they behave. 



Sand cats, wild cats, jungle cats, and Chinese 



mountain cats are all unique species, named for 



the  habitats they live in. As are Arctic hares, grass  



snakes, and swamp sparrows. 
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Fishing cats are named for what they hunt and 



eat (you guessed it – fish). The same goes for the 


anteaters,  bee-eaters,  crab-eating raccoons,  



and the Goliath bird-eater



*


.  


Many animal species are named for how they move. 



These include flying fish,  jumping spiders, and 


burrowing owls. Others are named for how big or 



small they are compared to similar animals of their kind. 


Hence, giant squid,  dwarf hamster, and the (sadly) 



extinct  giganotosaurus. A few are even named after 



mythical creatures they seem to resemble: vampire 



bat, komodo dragon, common basilisk.  



The point is, animals can be named and grouped 


in lots of different ways. Some more accurately than 


others.  


Can you do that for any two animals, then? 


Compare how they’re the same, how they’re 


different, then decide if they should have the 


same name?  


Absolutely. In fact, that is exactly what scientists have 


done for most of the known animal species on the 


planet. Grouping and naming animals based on common 


* The largest bird-eating spider in the world. It lives in the rainforests of 


South America, should you wish to find it (or avoid it forever). 
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features is known as taxonomy. And for centuries, 



grouping and naming was pretty much all that biologists 



(or naturalists, as they were once called) actually did.  



Here is how it works:  


If two animals are the same in just about every way, 


they are assumed to be the same species. A species is 


a group of animals that can happily live, thrive, breed 


together, and have babies that look much the same as 


their parents (well, to other species, anyway). 


Asian elephants, moon jellies, and blue whales are 



all unique animal species.  


If two animals are the same in most ways, but 


different in a few, then they are classified as different 


species within the same animal family. So polar bears, 



grizzly bears  and  pandas  are all species within the 



animal family of bears (or Ursidae). 


These animals live in very different places (the Arctic, 


North America, Asia), eat slightly different things 


(seals, berries, bamboo), and come in three different 


colours (white, brown, black-and-white). But they are all 


big and furry with stubby tails, lumber around on all-


fours, but stand up on their hind legs if needed. So they 


are all grouped into the family of bears. Other animal 


families include cats (Felidae), dogs (Canidae), weasels 



(Mustelidae), and dolphins (Delphinidae). 
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Cool. So what are the biggest groups of animals 


you can have?  


Well, many animal families (like bears and weasels) can 


be grouped into larger animal orders, like carnivores, 



rodents, bats, and primates



*


.  


Orders can be grouped into even larger animal 



classes– like mammals, birds, reptiles, amphibians, 



insects, crustaceans (crabs and lobsters).  



Classes combine to form even bigger groups 


called phylums (or more properly, phyla).  These 



include molluscs (slugs, snails, octopuses, and squid), 



arthropods (insects, spiders, crustaceans), and 



chordates (things with spines or spinal cords – we 



mammals are in this one).  


Finally, each phylum – which can contain many 


classes, orders and families, and hundreds or thousands 


of unique species – can be placed into one of six 


kingdoms. 



The  kingdom is the largest group of living things 



you can get. As of 2020, we have not found any living 


organism that does not fit into one of these kingdoms 


(though that could change, if we ever found an alien life 


form). The six kingdoms are:  


*  Which includes lemurs, monkeys, gorillas, orangutans ... and humans!
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ANIMALS (big, complex creatures that eat plants, 



fungi, other animals, or rotting bodies/vegetation)  


PLANTS (living organisms– large or small– that get 



energy directly from sunlight)  


FUNGI  (this group – which includes yeasts, moulds, 



and mushrooms– is neither plant nor animal, and does 


not get energy from sunlight. Instead, they digest and 



absorb nutrients from their environment. A few live on 


or inside plants and animals)  



PROTISTS (tiny, single-celled organisms that live in 



water, or inside plant and animal bodies)  


BACTERIA (as above, only they are typically even 



smaller and simpler, and can live more or less anywhere 


there is light and food)  


ARCHAEA (ancient, bacteria-like organisms that 



may have been the first on Earth. These things 


can survive in super-salty lakes, and in super-hot  



volcanic vents!)  
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