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Meet the Platypus

Truly, platypuses are things of pure wonder. They combine an incredible array of characteristics and behaviours from across the animal kingdom as well as demonstrating qualities that are all but unique among mammals. The platypus has a body like a mole, feet like an otter, hamster-like cheek pouches and horny grinding pads in its mouth instead of teeth, which it uses to mush up insect larvae, crustaceans, worms and occasionally tadpoles and snails. And, most conspicuously, it has a beak, which at first appears almost indistinguishable from that of a duck – and this is why the earliest European settlers in New South Wales called them ‘duck-moles’ or ‘water moles’.

As if all that weren’t astounding enough, these semi-aquatic burrowing mammals lay eggs, but also produce milk – despite having no nipples (an old joke is that platypuses are the only animals that can produce their own custard). They hunt underwater with their eyes closed while sensors in their bills detect the electricity given off by their prey’s beating hearts. Their fur fluoresces under UV light, but we don’t know why (if indeed there is a reason).[1] And the males are venomous. They amaze me. 

Since that first trip to Tasmania, I am lucky enough to have met platypuses regularly in Australian creeks and lakes, located in environments ranging from tropical rainforest to alpine tarns. Each instance is etched in my memory with undiluted joy. Combining these encounters on the platypuses’ own terms with closer, unhurried meetings with museum specimens is a way of piecing together all the details of how they live their lives; to see what it means to be a platypus. 

*

It’s obvious to the most casual observer that platypus bills are unique: no other mammals have mouths anything like them. Nor does any other animal. The first Westerners to describe the platypus didn’t immediately appreciate that their bills are not actually duck-like as they were working with dried skins sent back to Europe. The bills they encountered were tough and hard, whereas a live platypus’s bill is supple and leathery in texture. Within the bill are thin rods of bone, which act as supports. Looking at their skulls in a museum, I always think that they resemble the tail of a massive earwig, as these rods look like pincers. But the skin that covers them is soft and rubbery.

Platypuses’ bills are equipped with not one, but two sensory systems, which enable them to find food when the other senses have been shut off. Like most other aquatic mammals, platypuses close their nostrils when diving, eliminating smell (however, they do have an olfactory sense organ that opens into their mouth, called the vomeronasal organ, which could possibly be used underwater to detect chemicals given off by prey or the scent glands of other platypuses). In addition, their eyes and ears are positioned in a muscular groove in their skin, which they shut tightly while submerged, so they cannot use sight or sound to navigate or hunt either. (No other mammals pair their ears and eyes in this way – not even their relatives the echidnas.)

Instead, their bills contain mechanosensory cells, which means they are highly sensitive to touch. As is the case with many species of fishes, this may enable them to detect movements in the water that result from animals moving nearby. Their bills also have sensory mucous glands that can detect electric fields. As we are taught in biology classes, every single muscle contraction in the animal kingdom – including every heartbeat – is the result of an electrical signal from the nervous system. When hunting, platypuses scan their heads from side to side, moving them like a metal detectorist. We assume that they are tracking down live food by sensing the electricity being given off by other creatures’ muscles. Sharks and some other fishes do this, too, but this behaviour is almost unheard of in mammals. To date, the only mammals known to be electro-sensitive are platypuses, along with echidnas (although to a much lesser extent, as we shall see) and a single species of dolphin, the Guiana dolphin, from South and Central America.[fn1] 

Only recently, in 1986, did researchers establish these electro-receptive abilities of the platypus, and it was nearly a decade later that scientists worked out that they have this gift in order to catch food.[2] Prior to that, we were left to guess at what enabled the platypus to locate food when three of its ‘traditional’ senses were cut off when underwater – something that was a particular puzzle considering the sheer volume of food they can find: up to half a kilo (one pound) a night. Nevertheless, the bill was always the clear candidate. As Burrell put it in 1927, ‘the muzzle of the platypus is possibly the most remarkable organ for sensory perception found in the Mammalia’.[3] His speculations were on the nose, so to speak: ‘My opinion is that this animal must have developed some extraordinary means of finding its prey, apart from the sense of touch, and that the sensory apparatus through which this acts is connected in some way with the fleshy nature of the bill.’ He called it a ‘sixth sense’, which we now know is the astonishing ability to detect electricity.

As for other senses, platypuses are noteworthy for their lack of whiskers and external ears. Some have cited both of these evolutionary omissions as evidence of the species’ primitivity. However, the fold on their heads in which the ear (and eye) sits – the one that is fastened shut when underwater – is highly muscular, with fine controls. The sides of the groove can contract and dilate rapidly, and ‘point’ at the source of a sound. Much like many other mammal species with mobile ears, it can cock its furrow to act as an external ear. As to the lack of whiskers, it’s true to say that this evolutionary sensory development probably appeared after the ancestors of platypuses and echidnas split off from the rest of the mammals, but I think the electro-receptive adaptation more than makes up for it.

In the early 1830s, one of the first Englishmen to keep captive platypuses alive in Australia long enough to observe their behaviours was a naturalist named George Bennett. He wrote that platypuses would allow their bodies to be stroked, but their bills were so sensitive that the animals darted away if they were touched.[4] Another authority on platypus behaviour, David Fleay, reported that they would head back to their burrows in heavy rain ‘because the drops of water pattering on [their] highly sensitive bill cause acute discomfort’.[5] 

Nonetheless, while underwater, platypuses use their bills to rummage around in the gravel, cobbles and mud at the bottom of lakes and rivers in search of their invertebrate prey. Having caught it, their food is then jammed into their cheek pouches until they return to the surface to eat. There, they crush up the contents of their cheek pouches with the ridged, horny pads inside their bills. Adult platypuses don’t have any teeth (three molars appear on each jaw during development but are lost during adolescence), but these horny pads are an excellent adaptation for grinding up the hard exoskeletons of crayfish, shrimp and insect prey, as well as for coping with the heavy wearing effects of the sand and grit that comes with foraging on lake and river bottoms. It seems that in their evolution, platypuses have upgraded their feeding equipment from standard teeth: horny pads can be regrown and replaced constantly, unlike most mammals’ teeth.
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Platypuses doing platypus things – an 1884 print by German artist Gustav Mützel. The skeleton illustration shows the male’s venom spurs on its ankles, and the leathery shield at the bill’s base has dried into an upright position – typical of historic specimens. In life it lays back across the face.
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*

Platypuses can live for over twenty years and are found in freshwater habitats across parts of eastern Australia, from Queensland’s steamy tropics to Tasmania’s icy highlands. The platypuses in the north are much smaller than those in the south. For instance, a big Tasmanian male may exceed 60 centimetres (2 feet) in length and weigh in at 3 kilograms (7 pounds), whereas a small male from north Queensland may be barely a third that size. This disparity has probably got something to do with it being a lot colder in Tasmania, because larger bodies lose less heat. Female platypuses tend to be about three-quarters the size of males. 

Despite the diversity of climates in which they are found, there is only a single species of platypus, and they have a number of behaviours and other adaptations that allow them to occupy this range. Indeed, many of these traits are effective at buffering temperatures at both ends of the scale. Although they are able to sweat, platypuses can die if the ambient temperature exceeds 30 °C (86 °F), but living in a burrow helps with that as conditions are much more stable underground.

Platypus limbs are rather like Swiss Army knives, with gadgets for walking, swimming and digging. To power their swimming stroke, platypuses use their webbed hands (their hind feet are only partially webbed). No doubt this webbing contributed to their overall perceived ‘duckiness’ and influenced early descriptions, but their webbing is quite different to that of a duck – not to mention the fact that ducks have webbed feet, while platypuses have webbed hands. In ducks, the webs pass between the toes, while in platypuses it passes under their fingers. This web also extends well beyond their digits and creates a fan of skin around the hand that is longer than their fingers. Their front claws curve slightly upwards, creating struts to support the webbing during the conversion of the outstretched hand into a paddle.

When swimming downwards, their hands push out, backwards and then up, so that at the end of the stroke their palms are facing upwards by their bodies. This demonstrates just how supple platypuses are. I’ve tried to replicate this manoeuvre myself, but I can’t make it work within the limits of my human flexibility. For the upstroke to reset, the webbing collapses down as it moves through the water, reducing drag. 

Platypuses’ hands look very different on land, however. There, the webbing is folded back into their balled-up fists, to create a more terrestrial ‘foot’ for walking, which they do on their knuckles. 

Their foreclaws are also put to use as combs when preening, but they mainly do this with their hind feet. Platypuses are extremely flexible and can contort themselves into all manner of shapes when going about regular platypus business. When grooming, they can reach pretty much every inch of their bodies with the claws on their back feet. Keeping their fur in good condition is important for aquatic mammals, and the soft, dense underfur of the platypus is particularly adept at keeping water out. Even after many hours out foraging, a healthy platypus’s skin doesn’t get wet.

And when digging, they expose their strong claws while the webbing remains tucked away, to act like garden forks cutting into the soil of a riverbank. When you examine a platypus skeleton you can see that their bones have impressive lumps and bumps where large muscles attach, and these give them the strength to create such long burrows.

Burrell believed that the skin of a platypus’s hands would need to remain ‘cool and moist’ to enable this versatility, hinting at constant lubrication – a secretion that foiled one of his less conventional platypus experiments: 

In 1924, while … making a moving picture of the natural habits of monotremes, I tried with strong fish glue to fix the staff of an Australian flag in the closed palm of a living platypus, but found that it was impossible.[6]

Extraordinarily considering their body size, a female platypus can dig a burrow that is more than 10 metres (33 feet) long to keep her young safe – with credible claims of burrows exceeding 30 metres (98 feet). The burrows have numerous twists and turns, with side routes ending in dead ends. Burrows that are simply used for sleeping – dug by both males and females – are shorter. Their entrances are typically a little way above the waterline, concealed among vegetation.

Most accounts of platypus burrows mention that they slope upwards from their entrances on the bank towards the surface of the soil, and then run parallel to it, about 30 centimetres (a foot) or less below ground, without emerging into the open. Platypuses avoid digging into the burrows of rakali (native water rats), rabbits, and other bends in their own circuitous tunnels by a similar distance, tunnelling below or around them, but never breaking through.[7] We have no idea how they know those tunnels are there.

Deep inside its nesting burrow, a female platypus will make the nesting chamber comfortable: she collects wet vegetation and drags it to the nest by pinning it between her hind feet and curled tail. This prevents her eggs and nestlings from drying out.

As well as their hands, their bills are also used heavily in burrowing, loosening the soil with solid muzzling of the ground ahead of them, before they insert their hands into the rubble and pull it back over themselves. All the while, the strongly curved hind claws lock the platypus into position in the walls of the tunnel. As platypus tunnels are more or less the same diameter as the animal, turning around would be a challenge mid-excavation. Instead, they can simply retreat back down the tunnel by swivelling their hind feet into reverse: they can point backwards. As Burrell puts it, ‘It is rather amusing to witness this act, for, at the outset, the fore-parts are usually obliterated with earth, and the tail, which in contour and elevation somewhat resembles the head, sometimes puts one at a loss to guess whether the creature is really coming or going.’ Marvelling at their versatility, he compares their hind feet to the forepaws of a sloth or bear, in that they can form a closed grip as well as performing all this preening and bracing.[8]

*

When you come across any burrow, the shape of the tunnel can give you a good clue about the kind of animal that dug it. Among the most distinctive are scorpion burrows, which look just like an upturned smiling mouth. Their pincers are held outwards and upwards from their bodies, so that’s how they dig. Lizards and tortoises hold their legs out in a sprawling posture, so when they dig their limbs push the soil down the sides of their bodies – this means that, in cross section, their burrows are typically arched: flat on the bottom and curved around the top, like a D turned on its side. In contrast, most mammals hold their limbs directly below their bodies, so most of the soil is pushed more centrally under their torsos as they dig. Their burrows are therefore more rounded in cross section. The animals’ specific body shape can give more detailed pointers, essentially by picturing the overall front-on silhouette of the creature: rabbit and mouse burrows are more or less circular, foxes’ are taller than they are wide and badgers’ are wider than they are tall. When it comes to platypuses, their burrows are roughly oval, or sometimes like the sideways ‘D’, as their legs are held out to the side. 

Burrell dug into many burrows and observed countless individuals in the process of forming them in order to provide a detailed account of how they are achieved. Once the platypus has excavated a few inches, it contorts its body to condense the soil down into the tunnel walls and floor, which decreases the chance that they will collapse (they can burrow on their backs and on their sides, and can spin in spirals to tamp the soil down). Very little earth is actually found outside the entrance to platypus tunnels. If soil conditions allow, instead of removing it, it is merely compressed into the walls. There are major energetic advantages to this – 10 metres (33 feet) is a long way to push soil down a tunnel to get it out of the entrance, particularly if you can’t turn around. This strategy also helps to avoid detection by predators, both while digging and subsequently: I have regularly located burrowing marmots from the jets of dirt being flung out behind them as they dig (it’s also clear that they are having to shove this soil behind them in several stages as they travel further down the tunnel); and the spoil heaps around badger burrows are far more conspicuous than the entrances themselves. 

With that said, there aren’t too many predators that are likely to be able to attack a platypus by following it up its burrow. Monitor lizards, snakes and rakali are the most likely (although snakes that kill through constriction would have trouble finding sufficient space to wrap their coils around a platypus in the confines of the burrow). Most birds of prey, Tasmanian devils, dingoes and – since Europeans introduced them – feral cats, dogs and red foxes do most of their platypus-hunting above ground. Equally, Murray cod (huge predatory fish), raptors that hunt over water and crocodiles in the north of their range catch their platypus-dinners while they are swimming. Until the recent geological past, Australia also had a suite of large marsupial predators – and who knows which of those would have regularly hunted platypuses? 

A characteristic of platypus nursery burrows is that they have a number of little side chambers spaced periodically along their length, budding off immediately next to the main tunnel. Unlike the main chamber, these do not contain any nesting material, so what are they for? Burrell provides a satisfactory answer. They are excavated in order to provide soil to make solid plugs in the tunnel, which the platypus tamps into place as she proceeds along it, effectively sealing her and her young into the burrow at numerous points along its length (they build between two and nine such plugs per burrow, but three is typical).[9] Every time the female leaves her nest, the plugs must be dug through and rebuilt. Coming in from the outside, these plugs are packed so tightly that they are indistinguishable from a solid, unexcavated dead end. This is presumably an effort to stop predators, to maintain the humidity within the nesting chamber or to stop the youngsters wandering off.

These series of plugs must mean that the oxygen
   level within the nesting chamber dwindles significantly over time,
   and is only refreshed on the rare occasions that the female leaves. Reading Burrell’s work from less than a century ago is an unusual experience – he lists discovery after discovery based on his painstaking observations, and then every so often you are reminded of the platypuses that were sacrificed in the pursuit of his endeavours. On this particular topic he explains that he knew that nestlings could survive extremes of oxygen deprivation because of all his failed attempts at drowning baby platypuses. He sealed one in a bottle of river water for three and a half hours before it eventually died. It’s also apparent that he found starving them of oxygen so challenging that on occasion he pickled them in preserving fluid before they were actually dead. I recently found a platypus nestling in a jar of alcohol in our storerooms at the University Museum of Zoology in Cambridge, and was delighted to read on its label that it had been collected by Burrell himself. When I started to wonder whether this had been this individual’s fate, it rather took the shine off. It seems that this may have been a common theme in monotreme collecting – I also found a note in a box of echidna microscope slides from 1895, stating that the infant echidna in question had been ‘Put alive into strong spirit’ by the schoolteacher who had collected it, ‘in which it lived for over ¼ hour’. 

On a lighter note, in 1835, George Bennett gave us a delightful description of how his young captive platypuses slept curled up in a little ball, much as they presumably do when they are tucked up safe within a burrow: ‘This is effected by the fore paws being placed under the beak, with the head and mandibles bent down towards the tail, the hind paws crossed over the mandibles, and the tail turned up, thus completing the rotundity.’ Incidentally, he also described the vocalisations of nestling platypuses – they growl when they are dug out of their burrows or disturbed from their sleep.[10] According to Burrell, ‘The adults make a noise which can best be imitated by a tremulous snoring’.[11]

As we all know, curling up in bed is a good way of staying warm (which is even more important for youngsters that aren’t fully furred). Platypuses have a lower body temperature than other mammals – a cool 32 °C (90 °F) compared with our 37 °C (98.6 °F) – and their coat gives them excellent thermal insulation. This is essential, as platypuses spend an incredible amount of time in the water. One study of Tasmanian platypuses found that their foraging trips lasted an average of 12.4 hours (with a maximum of a whopping 29.8 hours).[12] Having a cooler body temperature is an important trait to keep down the energetic costs of these long spells in cold water.

Early naturalists thought that platypuses had another adaptation for their aquatic lifestyles. When they witnessed bubbles escaping not from their mouths, but from their backs, they concluded that they were able to breathe through their skin. It would have taken significantly less imagination to determine the true cause: as with all furred aquatic mammals, the bubbles are simply from the water pressure compressing the air trapped in their pelts.[13] 

*

Platypus nesting behaviour is, of course, all in anticipation of producing more platypuses. This itself is precipitated by a mating dance that rivals that of any other mammal in its complexity – and it all happens in the water. 

The mating season begins when males start to wander beyond their normal foraging patch in search of females, and the scent glands on their chests swell. The females complicate matters by putting considerable effort into avoiding the wandering males (as soon as he turns up, she leaves), until such time as they are ready. As such, females are in control of when platypuses mate. Courtship proper begins when the female initiates a lengthy series of ‘swim-bys’ with a male, where the pair swim past each other at the surface, checking each other out without making contact.[14]

If they like what they see, over the course of several late-winter or springtime weeks, the relationship gets physical. The female allows the male to bite onto her tail with his beak, and then she leads him in a series of twists and twirls, rolling over, sideways and under through the water. With the female now towing the male, the result is a series of synchronised swimming manoeuvres: soaring, tumbling, freewheeling together, diving, touching and passing. The female will even occasionally swim around and bite onto his tail while he is still latched onto hers, to complete the perfect platypus circle.

Detailed platypus behaviour is hard to study in the wild, so most accounts of this mating dance come from captive animals in large naturalistic pools. One such study, with two females and one male in the pool, observed platypuses turning a love triangle into a love circle, with all three animals biting each other’s tails to form a large ring. The two females also formed their own same-sex courtship pair, biting each other’s tails and circle-swimming without involving the male.[15]

When the moment comes, captive platypuses can adopt different sexual positions. The male might bite onto the female’s back or hold her legs with his front feet, and then curl his tail up under her body. Another mating technique involves the male lying half on his side, half on his back, keeping in position under the female’s belly by biting her neck and holding onto her body with his back legs.

As I mentioned, together platypuses and echidnas make up the group of mammals called monotremes. Monotreme means ‘one hole’, which refers to their cloaca – a one-stop shop through which they do all their defecating, urinating and reproducing. (Cloaca, for what it’s worth, is also the Latin word for sewer.) 

Until it is required for sex, a platypus’s penis is positioned within his cloaca. Upon becoming erect, it pops out, ready for insertion into the female’s cloaca. Their reproductive organs differ from most placental mammals in other ways, too. The platypus’s penis, which is about 5–7 centimetres (2–3 inches) long when erect, and has a forked head, is only used for delivering semen, and not urine; and their testes are held inside their bodies, rather than in an external scrotum.[fn2] 

Like humans, female platypuses have ovaries on each side of their bodies. Fascinatingly though, only the left ovary is functional and can produce eggs. This mirrors the situation in birds, where the right ovary shrinks soon after it develops. In birds, it is typically suggested that losing the use of one ovary is a weight-saving adaptation, because it’s easier to fly if the animal is lighter. Platypuses can do many impressive things, but flying is not one of them. Not only does this raise the question of why platypuses use only one of their ovaries, but it also potentially casts doubt on whether the reason that birds do the same thing is truly to reduce weight.

After they’ve mated, the male platypus wanders off and looks for other partners, never to look back, while the female prepares her burrow. In the uterus, platypus eggs develop quite differently to bird or reptile eggs: beginning when the egg is just 4 millimetres (⅛ inch) across – soon after fertilisation – the shell starts being laid down on the egg’s surface. This means that nutrients must be absorbed from the wall of the uterus into the egg through the shell: the shell actually grows with the egg. Aside from echidnas, no other vertebrates do this.[16] In reptiles and birds, the shell is added after it reaches full size. 

If all goes well, three to four weeks later she will lay between one and three – but usually two – eggs. They have flexible shells, containing a lot of the protein keratin, rather than hard calcium compounds, and so appear more like the eggs of snakes, lizards, crocodiles and turtles than those of birds. 

Platypus eggs are about the same size and shape as an average marble, but a little less spherical – 17 millimetres (⅔ inch) long and slightly less in diameter. The shells of egg twins or triplets stick together into little clusters immediately after being laid, perhaps helping the mother to keep hold of all of them at once. During the ten days it takes for a platypus egg to hatch, the female will incubate it by holding it against her body with her tucked-up tail. Although platypuses would normally feed for around twelve hours a day – consuming an impressive 30 per cent or more of their bodyweight – during incubation and early lactation, they hardly feed at all.[17] After all that digging, several nights of collecting nesting material and then the energetic strains of producing eggs and then milk, the female must rely on her fat reserves – much of which are stored in her tail. Inside the egg, the platypus embryo grows to about 1.5 centimetres (½ inch) long before hatching. To escape the shell, the embryo has three tools at its disposal: a small, horny egg tooth, pointing inwards from the tip of its mouth; a cone-shaped lump on top of its upturned snout called a ‘caruncle’, which gives its face the appearance of sporting a massive comedy cartoon human nose; and miniature claws on its hands. All of these are used to help it tear its way out of its leathery shell. Finally, we have the joyous wonder that is a baby platypus.

*

There is no consensus over what a baby platypus should be called. Most writers hedge their bets by going with a generic word like ‘infant’ or the delightfully Jim Hensonesque terms ‘hatchling’ or ‘nestling’. Baby echidnas – their closest relatives – are called ‘puggles’. Because of its obvious charm, people have tried to apply the word puggle to baby platypuses, but there is no real convention for this. So I would like to suggest ‘platypup’.
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The first five days after a platypup hatches. On day one, the sharp downward-pointing egg tooth can be seen. The caruncle on the tip of its miniature beak is retained for a few months.[18]
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After all, there is no system for agreeing an animal’s common name, and certainly not one for the name of an animal’s baby. No committee, organisation or government was involved in the sanctioning of the word puggle for baby echidnas, yet it is now well established (the International Commission on Zoological Nomenclature has the responsibility of agreeing which scientific names are permitted, but not more vernacular epithets). If enough of us decide that platypup is the word for a baby platypus, then so be it. Perhaps if we all drop the word platypup into conversation as often as we can, we will effect a change in the English language. There is a void to be filled, and that void has the shape of a baby platypus.[fn3]

*

Held safe against their mother’s belly, the platypups will grow, nourished by milk. Unlike adults, nestlings have downward-curved claws on their forepaws to allow them to grip the mother’s fur (and they are yet to grow their webbing). These become straighter by the time the youngsters are ready to leave the nest and forage on their own. As I have mentioned, platypuses and echidnas don’t have nipples, so platypups drink their milk in a different way to most other mammals. Kittens, puppies and human babies, for example, suckle milk by forming a seal at the front and back of their mouths in order to create the pressure differential needed to draw the milk out of the nipple (to evidence the existence of the seal at the back of our mouths, try to breathe at the same time as sucking). Without nipples, no seal is formed – the oozing milk is simply sucked up from the mother’s fur. It’s hard to imagine how the beaks of either a platypus or an echidna could have evolved if they needed to form an airtight seal with their lips around a nipple. (That said, whales can’t form a seal with their lips either, so jets of milk are squirted out of the nipple into the calf’s mouth under pressure; and baby hippos have a similar problem – they form a seal by folding their tongues into a tube around the teat, without using their lips.)

But if there is no nipple to home in on, how does a puggle or a platypup know where to find milk? The mammary glands are found in ‘milk patches’ on female echidnas’ and platypuses’ skin, where the milk seeps out. I’ve seen footage of baby echidnas kneading their mother’s milk patch as they feed, presumably to encourage the release of milk. Platypups are thought to do the same thing. Indeed, kneading of the breasts by infants is also seen in humans and cats. What’s more, the platypus’s unique caruncle – the knob on their snouts that helps them rip their way out of their eggs – doesn’t disappear for a few months after hatching (unlike the egg tooth, which is gone after a couple of days). Researchers suggest that platypups use it for rubbing the mother’s milk patch in order to stimulate the production of milk.[19]

When they don’t have young to feed, a platypus’s mammary glands are only around a centimetre (⅓ inch) long, but when needed they grow to cover most of her underside, and even spread up and around onto her back (all under the skin). Little ducts lead down to the small milk patches on her belly.[20] The speed at which young platypuses grow must require an awful lot of milk.

In their burrows, platypups may be energetic – one of George Bennett’s correspondents described them as ‘most playful little things, knocking each other about like kittens, and rolling on the ground in the exuberance of their mirth’.[21] 

When the babies are large, and demand for milk is highest, the female can consume an astonishing 90–100 per cent of her body weight in food each day.[22] Think about that. The average British woman weighs 70 kilograms (11 stone, or 154 pounds). Breastfeeding humans have an increased appetite, but imagine eating 70 kilograms of food in a day.

Platypuses lactate for three to four months. As far as is known, only then will the platypups leave the burrow for the first time and begin life as a fully fledged platypus. However, the fact that from a very early stage, young platypuses’ hands are capable of gripping – and Burrell’s horrific stories of how hard it is to drown a platypup – has led some to speculate that perhaps the babies cling onto the mother’s fur when she briefly leaves the burrow to feed.[23] That sounds like a very risky strategy to me, particularly as the youngsters have no fur during those early stages, and so would be very susceptible to the cold of the water. In any case, all that milk in the burrow means that young platypuses emerge at an impressive 80 per cent of their adult length (that’s the equivalent of a human baby reaching 1.2 metres (4 feet) tall by the time they stop breast-feeding) and two-thirds of their adult weight.[24]

*

The list of venomous mammals is almost as short as the list of electro-receptive ones. It comprises slow lorises, platypuses, a few species of shrew and the Caribbean solenodons, which are related to shrews. Shrews create stores of food to ensure they always have enough fuel to maintain their super-fast metabolisms, and it is assumed they use their venom to keep their prey alive but in a comatose state to keep it fresh. Another less gruesome possibility is that being venomous allows the minute shrews to attack and kill prey that is larger than they are. 

Meanwhile, the slow lorises – small Asian primates with flat faces, large eyes and long, flexible bodies for twisting between tree branches – normally use their venom for fighting amongst themselves. However, a friend of mine, Australian ecologist George Madani, is one of the few Westerners to have been on the receiving end of a venomous loris bite. From his experience it’s clear that loris venom also has a defensive function. In an experience somewhat reminiscent of one recorded by Karl Patterson Schmidt, the celebrated curator of zoology at the Field Museum in Chicago, George’s first thought on being bitten was to write a scientific account of the symptoms he was suffering. In Schmidt’s case, he was bitten by a boomslang snake in 1957 and recorded a blow-by-blow description of the biological effects it had on his body. As his condition deteriorated, it was suggested that Schmidt should seek urgent medical attention, but he refused to go to hospital, fearing that it would invalidate his account of the symptoms. Schmidt insisted the snake was too small to produce enough venom to kill him. He was wrong. 

Happily, my friend George did not die. Not only did he suffer from the toxicological effects of the slow loris bite, however, but the venom also induced a severe anaphylactic shock. His face – particularly his lips and tongue – swelled to a point where it seemed as though he might be unable to breathe. He did make a full recovery, but the moral here seems to be: don’t mess with lorises.

A venomous animal is typically defined as one that produces a toxic chemical that it injects into another animal, thus disrupting the biological processes of that animal. Conversely, animals that produce toxins but do not inject them are termed poisonous (they become dangerous if you ingest the toxins or they are absorbed through your skin), like some frogs, pufferfish and many beetles and butterflies. By this definition, the only other mammals that are sometimes added to the ‘venomous’ list are vampire bats, as their saliva affects the ability of the animals they bite to form blood clots around the wound. 

In 2019, I curated an exhibition of artworks by the legendary zoologist Jonathan Kingdon, who was born in Tanzania in 1935 and has spent a lifetime observing the behaviour and anatomy of wild animals across Africa. It was a true pleasure to discuss his life with him as we worked towards the exhibition. Kingdon has made countless discoveries about how and why animals look and behave the way they do, and then translated these discoveries into stunning works of art. At one point, learning that the dogs belonging to the local people he was working with would die if they caught African crested rats, Kingdon investigated the possibility that these rats too were venomous, and that they were biting the dogs in defence. What he discovered, however, was that the rats seek out and chew up the toxic bark of poison arrow trees (so-called as the bark has traditionally been used to tip hunters’ arrows in order to kill elephants), and then lather themselves with their now-toxic saliva. Crested rats have grooves in their hairs which make them absorbent, so their fur soaks up the toxins to provide a highly potent defence against any predator that bites them. The rats also have a striking orange, black and white striped colouration, which acts as a warning signal, much like orange bands on a wasp. These rats are therefore poisonous, but not venomous. Hedgehogs are known to do something similar: they can smear the toxins that toads produce in their skin over their spines, adding an extra weapon against anything foolish enough to bite them.

When it comes to platypus venom, it does play a defensive role (which, as we shall see, both humans and dogs have learned the hard way) but that is not its main purpose. That only male platypuses can produce venom demonstrates that defence cannot be its only use, because if it were, females would be venomous too. Its key purpose is that the males use it to fight with other males over territory and mates. 

In fact, platypuses are the only animals whose venom production is known to be seasonal, focused as it is around the breeding season. Most venomous vertebrates – like snakes and lizards – produce their venom in their mouths and deliver it with their teeth.[fn4] In platypuses, however, the venom glands sit under the skin near the hips, and connect via a channel to 2-centimetre long (1 inch) curved, conical spurs near each of their ankles. These spurs are composed of two small articulating bones covered by a horny sheath. Females are born with the spurs – but not the venom system – and they fall off as they grow during their first year. Male echidnas also have spurs (again, they fall off during the female’s development), but they do not produce venom. Instead, the glands attached to their spurs produce a milky white substance that is assumed to be used in attracting mates or to induce the female to ovulate. 

Platypus spurs are pointed towards each other. To put them to use, the male erects them using strong muscles, wraps both hindlegs around his victim and drives the spurs in. He injects a few millilitres of clear, toxic liquid through repeated jabbing. Platypus venom is not usually fatal to other platypuses,[fn5] but it gives the stabber enough time to mate with a female while the stabbee is temporarily immobilised.

With natural platypus behaviour being so hard to study, the purpose of their spurs – and whether they carried venom – has been controversial. Much of the evidence for its assumed use in male-on-male fighting is based on finding wounds on male platypuses that look very much like they could have been inflicted with a spur. We do not have a better theory than that. 

Chief platypus-wrangler Harry Burrell had something to say on the matter. He, like others before him, agreed with a theory first suggested in 1802 by Everard Home (pronounced ‘Hume’), in the species’ first full anatomical description: that the males’ spur was used to hold the female during mating (sharks, for example, have claspers near their pelvic fins for securing their position during sex). He suggested that the spurs are well positioned to be hooked around the females’ legs ‘in the season of love’.[25]

As I mentioned, in females, the spurs grow but are shed when young. In their place are remnant marks of the lost appendages, which Burrell described as significant indents. He went on to suggest that the male’s spurs slotted into these patches where the female’s spurs had once been. 

Burrell appears rather confused about the possibility that platypuses are venomous, given his conclusions regarding the spurs’ use. He is very clear that there is a gland attached to it, and that there is a small hole a little way down the curve of the spur where the duct releases a secretion to the outside. But what is that secretion? At one point he shares a theory that if the male did insert his spur into the scar where the female’s spur once was, the tessellation would be so tight as to hinder his eventual escape. Could it be that the liquid that the spur produces is a muscle relaxant that allows it to be released from the female? Burrell shares a lot of the evidence available in 1927 that strongly suggests platypuses were venomous, without seeming entirely convinced that it was true. He quotes Sir John Jamison’s 1816 letter to the Linnean Society of London, one of the first accounts of the platypus’s potential for pain:

I wounded one with small shot; and on my overseer’s taking it out of the water, it stuck its spurs into the palm and back of his right hand with such force, and retained them in with such strength, that they could not be withdrawn until it was killed. The hand instantly swelled to a prodigious bulk; and the inflammation having rapidly extended to his shoulder, he was in a few minutes threatened with locked-jaw, and exhibited all the symptoms of a person bitten by a venomous snake. The pain from the first was insupportable, and cold sweats and sickness of the stomach took place so alarmingly, that I found it necessary, besides the external application of oil and vinegar, to administer large quantities of the volatile alkali with opium, which I really think preserved his life. He was obliged to keep his bed for several days, and did not recover the perfect use of his hand for nine weeks.[26]

Others who have similarly suffered from grabbing a male platypus during the breeding season have given comparable accounts. One report described how, when a platypus locked both spurs in, the grip was so strong that two men were required to pull it off its victim.[27] 

The venom is not fatal to humans, although dogs have died from it. But its effects are unusual, particularly as it causes pain throughout the whole body as well as around the wound area, along with massive swelling over a large area followed by muscle wastage. The effects can last for months or even years, with some victims suffering discomfort and stiffness in the area they were stung long after the incident. The pain is said to be excruciating and cannot be eased with general first aid or painkillers. In one account, the victim – a decorated war veteran called Keith Payne – said that the pain was far worse than his experience of shrapnel wounds. He had seen a platypus sitting near him on a log while he was fishing, and because it didn’t move when he approached, he assumed it was sick or injured and picked it up. It stabbed him in the hand and middle finger. The ensuing pain lasted for over a month, and fifteen years later he reported that he was still experiencing discomfort and stiffness, and his use of the affected hand was restricted. There is currently no antivenom. However, it is thankfully rare for people to be attacked by a platypus.

In trying to empirically determine how the venom worked, Burrell experimented with the reckless abandon of early twentieth-century science. He writes of a frankly horrendous trial involving injecting a tiny amount of venom (a solution of 0.06 grams of dried powder) into a rabbit’s jugular: 

Within three seconds from the commencement of the injection the blood-pressure fell by 40 mm. of mercury, the heart-beats becoming less frequent. At the same time the respiration became hurried and exaggerated, and speedily terminated in a series of expiratory convulsions, in the course of which the blood-pressure rose again, but speedily fell. In a minute and a half the animal was dead.[28]

We now know that the make-up of platypus venom is extremely complex, comprising around twenty different components, each of which has different, unpleasant impacts on the victim. Some induce pain, while others cause low blood pressure and oedema (swelling caused by a massive build-up of fluid) by opening up unique channels in cell membranes. Another is similar to a component of snake venom that makes cells more susceptible to the other toxic components. Yet another has a highly unusual chemical structure that is extremely resistant to modification, which means it is very stable and could explain the long-lasting effects on victims.[29]

Toxins from other animals have been used in the development of a number of drugs, and the unusual nature of platypus venom means that it could potentially help unlock discoveries about the nature of pain and what is actually happening inside pain sufferers at a physiological level. It also opens up possibilities for research into new painkillers that target different biological pathways to existing drugs.[30]

Yet although platypus venom is unique, there are structural similarities in some of its components and their effects to the toxins of other animals, such as spiders, frogs, snakes, shrews, fishes and sea anemones. The venom components seem to have evolved separately in each group, but evolution has repeatedly built proteins containing the same or similar specific structures as templates for the venom molecules. It is an incredible example of convergent evolution, where similar biological solutions are reached independently in different animal groups to solve similar problems.

Intriguingly, discoveries in the fossil record have raised the possibility that the very first mammals were venomous. Palaeontologists have found tiny ancient mammal fossils from the Early Cretaceous Period – around 125 million years ago, meaning that they are older than the oldest known monotremes – with minuscule bones near their ankles that correspond to the bones that support platypus venom spurs. 

That these bones have not been found in mammals’ closest fossil relatives suggests it is a uniquely mammalian trait. It also means that rather than having been acquired during monotreme evolution, these spurs are features that platypuses and echidnas have retained from their early mammal ancestors, while marsupials and placentals have lost them.[fn6][31] 

*

The vast majority of my own encounters with platypuses have taken place in Tasmania, and as it happens, that is where I was when I began writing this book, during fieldwork in August 2019. Since 2010, I have been assisting Rodrigo Hamede Ross and his colleagues at the University of Tasmania with their research into a horrific contagious cancer that is decimating the Tasmanian devil, the largest surviving marsupial carnivore. It is an incredibly sad story. In 1996, a devil was captured with facial tumours in the far northeast of this heart-shaped island. Since then, the disease it carried – devil facial tumour disease (DFTD) – has rapidly spread across nearly the entire state. It is passed from devil to devil by biting, something they habitually do to each other during many social interactions. 

Devils are amazing creatures – stocky, meaty, squat and strong, like a cross between a badger and a pit bull. Their fur is black, normally with irregular patches of white on their throats and across their rumps, with large pink ears and long, fat, tapering tails. Their broad muzzles are sparsely furred, and their faces have several areas of extraordinarily long whiskers – sometimes approaching their elbows. These likely have several functions, including guiding them through dense bushes and between log and boulder piles where they den, but also letting them know how close they are to other devils when feeding around the same carcass, and their heads are buried in their meals. Devils are primarily scavengers, with an excellent sense of smell. There are plenty of dead animals to eat in Tasmania, and devils are very well equipped to do so. They have broad, bumpy molar teeth and massive jaw muscles for crushing bone. Although most of their relatives are solitary, if a carcass is large more than ten devils can crowd around it to feed, which leads to vocal squabbles and fights. It is these growls, screeches, banshee wails and gurgled howls that give devils their English name. Being woken by these demonic sounds in the middle of the forest at night is spine-chilling (even when you know what they are). I’ve seen devils chew their way into a wallaby’s anus and climb most of the way inside in an attempt to reach the choicest parts of the carcass. Hair, claws and bone shards are all swallowed down (and can emerge back out the other end), and after the devils have done their work the entire carcass is typically gone.

As they age, particularly the larger males, their faces become heavily battle-scarred from all the brawling. Devils must have incredible immune systems in order to stave off infection from these wounds. When we trap them, we sometimes find individuals with 15-centimetre (6-inch) gashes across their throats and missing noses and ears. Sadly, however, devil facial tumour disease has found a weakness, though it is not currently known how it gets past the devils’ immune responses. 

DFTD is not caused by a virus or mutagen; it is contagious because the cancer cells themselves have become the pathogen. When a diseased devil bites another devil, cancer cells can rub off onto that second devil, and those cells can grow into new tumours. These tumours can grow extremely large and ulcerated – they are upsetting to come across. They are mostly found around the mouth, resulting in teeth falling out or even much of the meat of the face being eaten away. Strangely, although devils do bite each other all over, it is very rare to find tumours growing anywhere other than the face. Within a year of contracting the disease, most devils will die of organ failure, starvation or secondary infection from weakened immune systems. 

On my first field trip, in 2010, we caught, studied and safely re-released devils 243 times in ten days. We would set out before dawn and often there were so many devils to process and release that we wouldn’t return until after dark. These long days were some of the most wonderful experiences a zoologist could hope for, all set in the truly stunning environment of the Tasmanian highlands. Since then, we have set the same traps in the same places, but the number of devils decreases every time I go. In 2019, it had plummeted from 243 to 9.

One consequence is that it no longer takes us the whole day to check the traps and process the animals, because nearly all of them are empty. This leaves me much of the afternoon to follow wombats across the mountainsides, and the evenings and nights to search out the most fruitful nearby spots for platypuses. 

The most likely place – where a sighting is basically guaranteed – is a little pond by the parking lot of a ‘wilderness hotel’ near the field site. But this almost feels like cheating: it is definitely wild, but the proximity of the hotel and its parking lot makes it feel like a zoo. Instead, I find platypus-watching by rivers more rewarding, as it’s harder. Any local platypus isn’t confined in one place and you don’t have the benefit of looking for disturbances in the stillness of a lake’s surface. However, the payoff for sitting, freezing on a riverbank for hours is typically only a few seconds of viewing time when a platypus swims past in the current at speed. 

As luck would have it, one of the other members of the team on the 2019 devil-monitoring trip was a platypus researcher, Jana Stewart, who, like me, was taking some time out to help with the devils. We spent a lot of time perched on a mossy log, staring at the ripples in a nearby rainforest creek, whispering about the latest platypus research while we waited for one to pop up. 

Platypus research is diverse. For example, one tragic discovery, she told me, is that platypuses in the state of Victoria have been found to have high levels of antidepressants in their blood, because it is being passed into watercourses from human urine. More positively, we talked about how platypus milk has the potential to help in the fight against hospital superbugs. In other mammals, the nipples act as sterile delivery devices for the milk: it goes straight from the mother into the infant’s mouth without ever being contaminated by the outside world. But as platypuses don’t have nipples, with the milk sort of sweating out onto the mother’s skin where the fur wicks it up and the babies suck that, they need another means of































































Afterword: A Call to Arms

We need to change the way we talk about Australian animals, because the current narrative perpetuates a colonial view of the country and its peoples, and hinders environmental conservation. We need to resist the notion of ‘weird’ animals, because this is a belittling value judgment. We need to stop calling animals primitive, because it doesn’t make any scientific sense.

When we go into a museum that implies in its displays that Australian animals are anything but precisely adapted results of evolution, we need to call them out and explain the harm they could be doing by conveying messages that work against what should be their primary mission – engaging people with the natural world.

Museums themselves also need to think about the fact that their specimens may not actually look like the animals they are representing, and consider why that might be problematic. Is it better to teach people the wrong thing, or nothing at all? That’s not an easy question to answer.

TV and film producers need to back away from the lazy trope that Australia’s wildlife makes it a dangerous place, or that its animals are comically dopey. Why not instead explore the narrative that it is the only place on Earth where all three groups of mammals are found, and that its extraordinary diversity is disappearing before our very eyes?

And us … we need to think about where our attitudes and assumptions have come from. What are we really saying when we call animals ‘bizarre’ or ‘weird’? 

Platypuses, possums, wombats, echidnas, devils, kangaroos, quolls, dibblers, dunnarts, kowaris – and many of the other Australians few people have ever heard of – are wonderful, and they deserve our respect.
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About the Book

A compelling, funny, first-hand account of Australia’s wonderfully unique mammals and how our perceptions impact their future.

Think of a platypus: they lay eggs (that hatch into so-called platypups), they produce milk without nipples and venom without fangs and they can detect electricity. Or a wombat: their teeth never stop growing, they poo cubes and they defend themselves with reinforced rears. Platypuses, possums, wombats, echidnas, devils, kangaroos, quolls, dibblers, dunnarts, kowaris: Australia has some truly astonishing mammals with incredible, unfamiliar features. But how does the world regard these creatures? And what does that mean for their conservation?

In Platypus Matters, naturalist Jack Ashby shares his love for these often-misunderstood animals. Informed by his own experiences meeting living marsupials and egg-laying mammals on fieldwork in Tasmania and mainland Australia, as well as his work with thousands of zoological specimens collected for museums over the last 200-plus years, Ashby’s tale not only explains the extraordinary lives of these animals, but the historical mysteries surrounding them and the myths that persist (especially about the platypus). He also reveals the toll these myths can take.

Ashby makes it clear that calling these animals ‘weird’ or ‘primitive’ – or incorrectly implying that Australia is an ‘evolutionary backwater’ – a perception that can be traced back to the country’s colonial history – has undermined conservation: Australia now has the worst mammal extinction rate of anywhere on Earth. Important, timely and written with humour and wisdom by a scientist and self-described platypus nerd, this celebration of Australian wildlife will open eyes and change minds about how we contemplate and interact with the natural world – everywhere.
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