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Introduction


‘The Last Word’ is all about following your curiosity, wherever it leads. For over a decade, this column has made its home on the final page of New Scientist magazine, dedicated to an endless quest for answers. Every week, the New Scientist inbox overflows with questions from readers on things that have left them puzzled, and every week we publish the best answers, as supplied by other readers. The fruits of this perennial vine of inquiry have been picked, polished and packed together into the book you now hold in your hands.


Most of the time, the mysteries confounding our readers are drawn from everyday experience: why do wind turbines have three blades? Why does a towel dried on a washing line become stiff? And what causes a hungry stomach to gurgle? Other times, these enquiring minds are focused on more exotic horizons: why do zebras have stripes? Can the sun be extinguished? And what would happen if one black hole swallowed another? Just occasionally, we receive a question that borders on the philosophical: does the sky ever end? And does the sea smell of fish, or do fish smell of the sea?


Our readers are not alone in their search for answers. In this book, you will also find questions that New Scientist staff have grappled with in the course of their work, on topics both profound and mundane. If you’ve ever wondered why ice is slippery, why pollen turns some people into sniffling wrecks but not others, or how life started on Earth, so have we, and our best explanations can be found inside this book. In fact, this quest to entertain life’s most thought-provoking questions is a cornerstone of New Scientist magazine itself.


No doubt there will be some questions in here that have crossed your minds at one time or another. Others may take you entirely by surprise. But big or small, there’s an answer to every question, and sometimes there are even a few. Stay curious.


Frank Swain


July 2016






1 Animal Kingdom


Striped sweater


[image: TR_logoFINAL.tif] Years ago I was told that the black hairs on a zebra heat up while the white hairs stay cooler. This sets up a temperature difference between the stripes, which creates an air flow by convection and helps to keep the zebra cool. Does anyone out there know any more?


Rachael O’Brien


Tamworth South, New South Wales, Australia


The stripes probably serve more than one function, and according to the front-running hypothesis, they serve mainly to repel insects.


Susanne Åkesson and her colleagues at Lund University in Sweden suggest that horseflies are attracted to linearly polarised light. Uniformly coloured animals reflect linearly polarised light, so that makes them a target. Zebra stripes disrupt the polarisation of reflected light, making them more difficult for insects to home in on. Female horseflies need to suck blood in order for their eggs to develop, and biting insects can transmit fatal diseases, so being able to evade them is an advantage.


The researchers tested their hypothesis by standing variously striped and coloured models of zebras, horses and asses in a field. They covered the models in glue, then counted the number of insects that became stuck. The zebras attracted the fewest flies.


Other researchers have lent support to this idea. One theory is that the prevalence of patterning on the hides of such animals increases in proportion to the population of biting insects. It has also been suggested that animals that evolve in areas where tsetse flies are present become striped.


Another suggestion – aside from the stripes’ supposed cooling effect – is that they act like a unique barcode, so individuals can recognise each other.


No less a biologist than Alfred Russel Wallace suggested that the pattern provides camouflage. Zebras are most vulnerable when drinking at watering holes, but if they do this at twilight, the stripes merge to a less conspicuous grey. Another take on camouflage is that lions are partly colour-blind, so do not perceive the contrast between zebras and the savannah in the way we do. When zebras are running as part of a herd, the stripes make it harder for lions to pick out individuals.


Mike Follows


Sutton Coldfield, West Midlands, UK


Optic aquatic


[image: TR_logoFINAL.tif] Humans cannot see clearly under water without goggles. How do aquatic mammals solve this problem?


Emma Jackson


London, UK


For light reflecting off an object to be perceived as anything more than dim diffuse illumination, it must be focused on a single point on the light-sensitive retina at the back of the eye. The divergent light rays that strike the front of the eye must therefore be bent (refracted) to varying degrees in order to form an image.


Light is refracted when its waves cross at a glancing angle from one medium to another with a different refractive index. In terrestrial vertebrates light is refracted mainly by the curved surface of the cornea whose refractive index is considerably higher than that of air. The eye’s lens has a similar refractive index to that of the surrounding parts of the eye and is responsible only for around one-third of the refractive power of the human eye, serving mainly to adjust the fine focus of the image seen.


Underwater the cornea becomes ineffective as its refractive index is very close to that of water. The underwater world becomes very blurry because light is focused a long way behind the retina and we become in effect very long-sighted. This can be rectified by putting air back in front of the cornea with a face mask or a pair of swimming goggles.


The same obviously cannot be true for animals that live underwater because otherwise their eyes would be of little use. Animals such as fish, cephalopods and aquatic mammals overcome the loss of a refractive cornea underwater by possessing more powerful spherical lenses that can deal with this problem, unlike the lens in the human eye. Next time you eat a fish take out the lens and you will see it is shaped like a marble. The real question is how some animals such as diving birds see clearly in both air and water.


Ron Douglas


Saffron Walden, Essex, UK


Booze cruisers


[image: TR_logoFINAL.tif] I was sitting outside the other evening with friends. Some of us had vodka drinks, others bourbon whisky drinks. There were tiny, slow-moving flies hanging around which we noticed were always attracted to the bourbon glasses rather than the vodka glasses. Does anyone know why?


Zak Friedmann


Austin, Texas, US


The flies are probably common fruit flies (Drosophila melanogaster). They are attracted to ripening and decaying fruit, as well as other rotting plant material. The flies are drawn by the complex aroma of esters, alcohols and carboxylic acids that ripe fruits release. Esters are a family of organic chemicals that have distinctive, sweet odours responsible for the characteristic smell of many fruits.


During the bourbon maturation process in the barrel, esters develop, particularly ethyl esters, which give bourbon the floral and fruity aspects of its classic nose. Fruit flies are attracted to this feature of the bourbon bouquet.


Vodka has its fans, but it lacks bourbon’s olfactory appeal, as far as fruit flies and whisky aficionados are concerned.


David Muir


Science Department, Portobello High School, Edinburgh, UK


The tiny slow flies are undoubtedly common fruit flies. One summer I had a good colony of them in my kitchen. I first tried to battle them by squashing them one-by-one on the window. Then one morning I noticed a couple of them in a glass containing leftover red wine. I set up a bottle with a few millimetres of red wine inside and it proved successful in capturing them all. Shaking the bottle finished them off.


It’s not the alcohol, but the bouquet which attracts them. It is similar to the odour of ripe fruit. That’s why they prefer the more aromatic bourbon.


Joachim Koeppen


University of Kiel, Germany


Fly away home?


[image: TR_logoFINAL.tif] Why are some small creatures unafraid of humans? If a bee, ladybird or praying mantis settles on my hand, they seem reluctant to leave. But I have yet to experience lingering contact with a butterfly, small reptile or bird.


Janet Le Page


Johannesburg, South Africa


Far from being afraid of us, there are plenty of creatures – mainly insects – that take the opportunity to drink our blood. Mosquitoes, fleas, ticks and leeches all do this, and we are often unaware that it is happening. Some unfortunate people even play host to the parasitic larvae of the human botfly. Sometimes butterflies land on us in order to drink our sweat for the sodium it contains.


A creature normally avoids getting closer than its flight distance from a potential predator – the shortest head start it needs in order to make good its escape. This means that quicker creatures can often get closer to us. When a housefly lands on someone it may start preening itself, giving the impression of being relaxed. When we try to swat it, the quick-witted fly sees a hand approaching in slow motion and easily evades us.


The same logic applies with larger animals. For example, the flight distance for seals differs depending on whether they are underwater or lounging on a beach. In the ocean, they happily tug at the fins of scuba divers, knowing that they can outswim us with consummate ease. On land, they head for the surf at the first hint of danger.


There are many examples of animals on the Galapagos Islands and elsewhere that allow people to get close because we are unfamiliar and not perceived as a threat. Sadly it was this type of behaviour that led to the demise of the dodo.


Mike Follows


Sutton Coldfield, West Midlands, UK


I feel it is a mistake to anthropomorphise insects. It is unlikely that they have any concept of fear. Each behaves according to how it has evolved and in keeping with its particular attributes. To them, a hand holds no interest, unless they are attracted to its salty secretions, or to any aromatic residues from whatever it has been in contact with.


I don’t make a habit of handling bees, but those I have met didn’t seem particularly clingy. Yet I would suggest they have had absolutely no past experience in avoiding hands. I once caught one by accident as I walked past a lavender bush swinging my arms. It didn’t sting me, presumably because it didn’t perceive a threat. Ladybirds cannot readily take off, and they rely on warning colours, together with their nasty taste and smell, to defend themselves from predators. They are therefore not in any particular hurry to fly away.


Flying also takes far more energy than walking. I have had starving ladybirds nibble at my hand, but usually they stroll around, possibly looking for food. When they find none, they crawl up to the highest point and fly away. Mantids are even more unwilling than ladybirds to take flight. They rely on their peculiar way of moving and indeed, not moving, to avoid predation. One taken in hand will clearly show itself to be uncomfortable, and it will try to extricate itself slowly. Different insects respond differently.


Terence Hollingworth


Blagnac, France


Creating a buzz


[image: TR_logoFINAL.tif] If humans stopped taking honey from all beehives, how would this affect the world of bees?


Larry Curle


Huntingdon, UK


As a beekeeper, I would say bees would be little affected. Bees are hardwired to forage for nectar, and if the nectar flow is good they will continue to fill every available space they can with stores of honey. A large store of honey could be useful for the colony to survive a bad year or two.


Wild bee colonies with plenty of available space, such as in a large tree cavity or in a loft space, are capable of accumulating vast amounts of honey – enough to bring ceilings down.


Peter Gandolfi


Chelsfield, Kent, UK


Bees store honey for two reasons: first, to provide food to sustain them during flowerless periods, such as northern winters or long dry periods in tropical areas; and second, to produce a swarm – the only way colonies can reproduce.


If the workers decide it is a good time to swarm, they make a queen cell and have the current queen lay an egg in it. The grub is fed a special diet so that it develops into a queen capable of laying eggs. The old queen then leaves with half of the workers and drones. Before leaving, they ingest about half the stored honey. Beekeepers know just how much honey a swarm can remove – it is amazing that they can still take off.


To prevent their bees swarming, beekeepers have to open each hive every week and destroy any queen cells that have been built. If they fail to do this, then the hive will swarm.


If humans stopped collecting honey, the colonies kept by commercial beekeepers would eventually disappear, and only wild colonies would remain. This would reduce the yield of many crops that use bees for pollination.


Andrew Carruthers


Beaconsfield, Quebec, Canada


Insect impostor?


[image: TR_logoFINAL.tif] A brilliant toddler has told me that a butterfly can’t be an insect because it has more than six legs when it’s a caterpillar. He’s wrong but I’m not sure why. What should I tell him?


Lynn Tylczak


Albany, Oregon, US


If your young friend had turned a caterpillar upside down, he would have seen that there are in fact six fully jointed legs at the front end, just behind the head. These will become the legs of the butterfly or moth. The remaining ‘legs’ have no joints and are really just fleshy outgrowths from the skin called prolegs. Caterpillars have up to four pairs of these plus an extra pair known as claspers at the tail end.


The caterpillars of geometrid moths have no prolegs, just the true legs and claspers. To move along they have to bend themselves into a loop to bring the claspers just behind their legs, and then throw themselves forward as if measuring their own length on the ground. That explains their family name – they ‘measure the Earth’ with this inching gait – and their popular names: ‘loopers’ in the UK and ‘inchworms’ in the US. Watching a looper walking illustrates very well how useful a caterpillar’s prolegs are.


Hazel Russman


Harrow, Middlesex, UK


Smelly goat bluff?


[image: TR_logoFINAL.tif] In the forest close to my house in Tuscany there is a group of wild goats. I can smell their pungent odour before I see them. Why are the goats so smelly? And if I can smell them from so far away with my relatively weak primate nose, can a wolf, lynx or another predator smell them from kilometres away?


Alessandro Saragosa


Terranuova, Italy


It’s male goats that are smelly, announcing to females that they are virile and have wonderful genes to pass on to offspring. The malodorous chemical cocktail originates from their urine and from scent glands near their horns. It is so potent that it can bring females into oestrous or sexual receptiveness. Japanese scientists put hats on male goats in order to trap and then analyse the stinking volatiles and managed to isolate the most active constituent, 4-ethyloctanal. When female goats smelled this pheromone it triggered ovulation.


For males the reproductive imperative outweighs the risk of predators smelling them. And smelly goats do have ways of avoiding being eaten. They prefer to feed as a herd near steep rocks. Lots of eyes are on the lookout and goats’ eyesight is excellent, augmented by having horizontal slits for pupils, an adaptation that improves peripheral vision. If one goat spots danger the whole herd quickly climbs to craggy safer slopes.


Archaeological and DNA evidence agree that the domestic goat (Capra hircus) was bred from the bezoar ibex (Capra aegagrus) 10,000 years ago by Neolithic farmers in the Middle East. If farmed goats escape they quickly become feral, reverting to the behaviour and instincts of their wild ancestors.


David Muir


Science Department, Portobello High School, Edinburgh, UK


Seal meal


[image: TR_logoFINAL.tif] We hear that polar bears are under threat from climate change and may starve as the world’s ice melts. This is because it is difficult for them to venture onto thinning sea ice to find their preferred food – seals. But presumably the seals will still breed somewhere. Where is that, and will it be accessible to polar bears?


Clive Wilkinson


Townsville, Queensland, Australia


That the seals will still breed somewhere is more of a presumption than you might think. Polar bears feed mainly on seal species that prefer thick sea ice, and of these the ringed seal is probably the most important. This species is also the most specialised for breeding in sea-ice caves. I am not aware of ringed seals breeding elsewhere, so if sea ice becomes scarce, that could be a serious problem for them – and accordingly for the bears.


The bears are not limited to a monodiet of seals; they could find other food, ranging from crabs to walrus. However, they have become reliant on a particular annual feeding pattern. They depend on finding a glut of fat-rich marine mammals on sea ice during springtime, then survive the seasonal famine by relying opportunistically on less suitable food such as fish or reindeer, or on scavenging and scraps. Such titbits improve their chances of survival, but would be an insufficient diet on its own. A bear that locates a seal that is not dependent on ice, or a sea lion rookery on a beach, can no doubt make do, but these finds are rare and would not provide sufficient food for many bears.


Jon Richfield


Somerset West, South Africa


The biggest problem polar bears face with their prey is catching it. A bear would get nowhere chasing a seal in the water, and while the bear is faster on land, seals stay close enough to the water for this to be of little use.


Polar bears have therefore adopted a particular hunting strategy. Seals swim under ice to catch fish, but must come up for air from time to time. The bears lie motionless beside holes in the ice and make a quick grab when a seal surfaces. Without ice strong enough to hold the bears’ weight, seals could be numerous but the bears wouldn’t be able to catch them.


Guy Cox


St Albans, New South Wales, Australia


Wasp-proof


[image: TR_logoFINAL.tif] How do badgers withstand being stung when they raid wasp nests?


A. Gardener


Haywards Heath, West Sussex, UK


Badgers have strong sharp claws, making them powerful diggers. They are in and out quickly. They are also nocturnal. Wasps are reluctant to leave their nests at night and I have heard of people being able to dig them out safely because of this.


Apparently one can remove the whole nest with the wasps stuck inside. This is certainly true of Asian hornet nests, which can be approached closely at night without the hornets reacting in its defence. This is not true for European hornets, I must emphasise.


Terence Hollingworth


Blagnac, France


I observed a badger excavating a wasp nest near Wrexham, UK, on a school biology trip in 1955. The raid was blindingly fast – the badger removed soil from the roof of the nest cavity with its feet, gobbled up much of the brood comb and departed.


The hundreds of disturbed wasps attacked the predator but it had apparent impunity due to its heavy coat, although I suspect the badger’s exposed nose received a number of stings. The nutritional value of a comb would be so great that suffering wasp stings would be well worth the pain.


Philip Spradbery


Canberra, ACT, Australia


Preying alone


[image: TR_logoFINAL.tif] Many mammals such as wolves and lions are pack hunters. Many fish and cetaceans also collaborate to herd shoals into bait balls, then eat them. So why are there no flock-hunting birds of prey?


Adrian Bowyer


Foxham, Wiltshire, UK


Cooperative hunting in packs is actually rare among mammals, and seems to occur in intelligent and socially complex species in which the bond between related animals persists into adulthood. Hence it is far more common for mothers and sub-adult offspring to hunt together. The most familiar pack hunters are wolves, lions and orcas. For this type of hunting to be a benefit, the target must offer a more substantial reward than anything within the grasp of a single animal.


Birds are not as physically robust as terrestrial animals, and will not usually target prey larger than themselves, so the cost of sharing normally exceeds the benefit of hunting as a group. It is possible to imagine scenarios in which cooperation would pay off for some bird species, but evolution has no imagination, and cannot plan ahead.


Christine Warman


Hinderwell, North Yorkshire, UK


The American white pelican (Pelecanus erythrorhynchos) will gather in flocks to herd fish if the water is shallow. When the water is deeper the birds will usually hunt as individuals.


David Rubin


Ballston Lake, New York, US


My observations on our farm over many years indicate that birds of prey do collaborate and enjoy potential ‘meals’. I have seen wedge-tailed eagles work in pairs to stalk wild ducklings in open paddocks. Even though the ducklings were in the care of their parents, and the adult ducks tried to protect their young, they were no match for the eagles.


We regularly observe crows acting in packs to secure their next meal, especially at lambing time. A number of crows will stand a short distance from a ewe with a very young lamb, patiently waiting for either the lamb to wander off from its protective mother or the ewe to wander off without the lamb, for water or to feed. If either happens, they act quickly and attack the lamb. I have also observed dozens of crows in a flock chasing small mobs of ewes and young lambs in open paddocks, trying to separate them and attacking any lambs that lag behind. Is this why a group is called ‘a murder of crows’?


Anna Butcher


Brookton, Western Australia


I visited a falconry near Perth, UK, a few years ago and was introduced to Oscar, a Harris’s hawk that was adept at working with novice falconers. A falconer told me that these hawks are unusual in that they hunt in flocks, and that this might be the source of their flexibility and social intelligence in working with humans. I recall walking up a hill and being surprised to find Oscar walking beside me. I was told he probably only wanted a lift to the top, and I let him stand on my glove. When I got to the crest he took off again. He was obviously as tired as I was.


Robert Williams


East Croydon, Surrey, UK


Your questioner is mistaken in believing that there are no flock-hunting birds of prey. The Harris’s hawk (Parabuteo unicinctus) is well known to hunt in family groups of up to fourteen, but typically only five or six, in much the same way as the land mammals cited. This practice suits birds hunting in the desert and dry scrub landscapes of the hawk’s typical habitat.


Harris’s hawks ambush prey by chasing their quarry into a group of waiting birds. During the chase, any hawk can take over when the leader gets tired or is thrown off course. They are reputed to be the most successful predators on the planet in terms of ratio of kills to hunting attempts, and share their spoils among the group. Because of a gregarious nature, they have been widely adopted as falconry birds – they are relatively easy to breed in captivity and can be trained to attack a variety of game. They are sometimes flown by falconers in a ‘cast’ of two birds, or even three, to take advantage of their natural behaviour.


David Ridpath


Drybrook, Gloucestershire, UK


Merlin’s magic


[image: TR_logoFINAL.tif] My dog, a four-year-old whippet called Merlin, occasionally seems to select and eat goosegrass (Galium aparine) from a hedgerow, carefully pulling out stalks and ignoring the other plants surrounding it. Is he self-medicating, and if so, how does he know which plant to eat?


Andy Maslen


Salisbury, Wiltshire, UK


The apparently self-medicating behaviour of animals is known as zoopharmacognosy, and your dog is probably eating the goosegrass to induce vomiting in response to a mild stomach irritation. My cat does the same thing, often selecting specific species of grass. She did this both in the UK and now in Hong Kong, so the species seems irrelevant beyond individual preference. Goosegrass is so-called because geese like to eat it, purportedly because it helps to eradicate worms from their digestive tract – which folk tales explain by suggesting the plant’s tiny hooks catch worms and carry them from their bodies.


Peter Sims


Hong Kong


As the owner of a four-year-old whippet that shows no interest in goosegrass, I was curious to find out what may be stimulating Merlin’s predilection. Goosegrass, also known as cleavers, contains many chemicals that may have a biological effect, including asperuloside, caffeine, and phenolic compounds. It has been used as a tea by herbalists and is said to act as a diuretic and ‘lymphatic’.


Its appeal to dogs is noted on the online Gundog Training Forum, where a number of contributors report that their dogs actively seek it out. The effects of goosegrass are obviously open to question. There is an unverified report that it lowers blood pressure in dogs without affecting their hearts or producing unwanted effects. But I doubt any dog would either be aware of its own blood pressure or actively seek to lower it. Because goosegrass belongs to the same family as coffee, could it be that it gives dogs the equivalent of their owner’s mid-morning caffeine boost?


As for how your correspondent’s dog finds the goosegrass, we all know that dogs can distinguish smells way beyond our imagining. Phenols have a very strong scent that even humans can detect, so it is probably very easy for dogs to find, even if the phenols are present in small quantities. Still, as the Gundog Training Forum points out, there is no substitute for visiting a vet to check whether this behaviour should be encouraged. Just because something is eaten without apparent harm does not mean it is good for you. As one vet said to me about a substance now widely recognised as being harmful to dogs: ‘Have you ever seen a dog refuse chocolate?’


Gillian Coates


Anglesey, UK


Rose nose


[image: TR_logoFINAL.tif] My golden retriever is ‘Dudley-nosed’, meaning it has a pink nose rather than a black one. Such noses were first noticed in bulldogs from Dudley in Worcestershire in the UK, hence the name. If this is a genetic mutation, how could it jump to other pure-bred dogs?


Alan Moskwa


Joslin, South Australia


Dudley nose is caused by a mutation in the TYRP1 gene that affects the synthesis of the pigment that causes dogs’ noses to be black. Although first noted in bulldogs, it appears in other breeds as well.


Dudley nose only occurs when a dog is homozygous, or has two recessive alleles for the mutation. This means a pair of dogs could have black noses but be carriers of the mutation and so have Dudley-nosed puppies.


Dog breeders are encouraged not to breed Dudley-nosed dogs, but there is no way to stop carriers being used in breeding, unless DNA testing is carried out. This is how Dudley nose can spread to puppies among pure-bred dogs.


Nicky Rudling


Waltham Chase, Hampshire, UK


Cats’ eyes in sight


[image: TR_logoFINAL.tif] The pupils of domestic cats’ eyes are ovoid but those of big cats such as lions and leopards are round like human pupils. Why is this and do the differences confer any advantage either way?


John Neimer


Weymouth, Dorset, UK


For efficient light-gathering, the eyes of nocturnal vertebrates such as small cats have large pupils relative to the focal length of the eye. This results in a narrow depth of field of clear focus. What’s more, biological lenses focus different colours by different amounts, causing chromatic aberration (where different colours are not focused equally) and blurring. The coloured fringes in images produced by poor-quality optical equipment are caused by this same problem.


To overcome these difficulties, evolution has equipped some animals with multifocal lenses formed of concentric rings with different focal lengths. Each ring focuses a different part of the spectrum, giving a sharper image. A slit pupil is a later adaptation, so that when an ovoid iris constricts in brighter light, the full diameter of the lens can still be used. A circularly constricting iris would cover the outer parts of the lens.


Why do animals active during the day like lions and ourselves have monofocal optics and circular pupils? We have a small pupil that gives a large depth of focus and lenses of longer focal length that minimise the effect of chromatic aberration. A reasonable hypothesis would be that multifocal optics in diurnal vertebrates would give little if any benefit, so didn’t evolve.


David Muir


Science Department, Portobello High School, Edinburgh, UK


In almost all vertebrates, the pupil is large and round in low light but constricts as light levels rise. Although the constricted pupil is round in most species, in some animals it can be a vertical or horizontal slit, or even, as in some geckos, composed of several tiny pinholes. The cuttlefish has perhaps the most exotic pupil shape: it becomes a W in bright light.


In low light the primary requirement is to be able to see anything at all. This entails the eye gathering as many photons as possible, which requires a large pupil. However, there is a disadvantage to this, namely reduced image quality. The main reason is that when the pupil is at its widest, the entire lens – lying behind the pupil – is being used to form the image.


Light going through the edges of the lens ends up being focused more than light going through the centre, an effect known as spherical aberration. Not all of the rays are focused at the same point, resulting in a blurry image. In low light however, this is a price worth paying. At high light levels the pupil constricts to ensure only a small part of the lens is used, resulting in better image quality.


In humans and other animals with round pupils, a sphincter muscle at the tip of the iris constricts to form the pupil. The disadvantage of a circular muscle is that the pupil cannot be closed down beyond a certain size. In animals with a slit pupil, the corresponding muscle runs along either side of the slit. Consequently, although the constricted human pupil and the dilated pupil differ in area by a factor of about 16, a cat’s pupil changes by a factor of at least 135, and the pupil area can approach zero in bright light. Slit pupils are widespread in nocturnal animals whose retinas are adapted for low light and might be damaged in bright conditions.


Ron Douglas


Saffron Walden, Essex, UK


Dig up the truth


[image: TR_logoFINAL.tif] We noticed a huge number of molehills when walking through fields and woods on the Thames Path in Oxfordshire recently. Most were on or near the path rather than out in the fields. Why is this?


Catherine Kennally


London, UK


I’ve only ever found one mole out in the open, which is unsurprising because of their lifestyle. In woodland and in dense vegetation they can remain concealed and find food by scrabbling about under the leaf litter. There is no need for them to waste energy digging tunnels. However, on open ground, trying to feed on the surface would leave them dangerously exposed and there is little to eat there anyway. Such areas, especially paths, represent a barrier best negotiated underground. By digging a network of tunnels – the cause of molehills – they can move unthreatened beneath the path and, as they do, hoover up any worms or insects that find their way into what are effectively pitfall traps.


Terence Hollingworth


Blagnac, France


Moles are probably very active underground beside the Thames Path because they are good at avoiding being flooded out, and so favour the higher ground and slopes which the path follows rather than low-lying land. Humanity chooses these areas for paths partly to keep our own feet dry. I recall New Scientist reporting that if threatened by flooding, moles tunnel up to the surface, can swim, and can sense their way somehow to adjacent dry land despite being nearly blind.


John Forrester


Edinburgh, UK


Dung addicts


[image: TR_logoFINAL.tif] We muck out our horse paddock twice a day. In the late summer and autumn there are usually one to three dark-blue iridescent beetles sitting in burrows beneath the horse droppings. How do they get there in such a short time, which is perhaps twelve hours at most? Do the beetles come through the soil (which is often very hard and dry in the summer) or do they travel over the ground?


Ilka Flegel


Kapellendorf, Germany


Some years ago I released five species of dung beetle onto our farm in southern New South Wales. These species originated in South Africa, and after years of testing were allowed into Australia along with other species. The reason that the beetles arrive on the dung so quickly is that they are strong flyers, some with quite a loud buzz. Eggs are laid in cowpats and the larvae hatch in about three days, and dig tunnels pulling the dung down. This kills any fly larvae that are present, which take five days to hatch. A fly can lay about 3,000 eggs on one cowpat, so the improvement of my farm pasture and the reduction of fly numbers have been striking.


David Hamilton


Sydney, Australia


The beetles burrowing in the horse droppings have almost certainly flown there, attracted by the smell. They are likely to be dung beetles of the family Scarabaeidae (scarab beetles). Dung beetles are loosely divided into rollers, burrowers and dwellers. Rollers will roll a ball of dung away and bury it for food or egg-laying. Burrowers dig down into the dung, feeding and breeding inside it. Dwellers live on top of the dung.


Your beetles seem to be burrowers. Most dung beetles have an exquisitely sensitive sense of smell and are powerful flyers. To avoid competition, and lessen the risk of the dung drying out and becoming impossible to mine, the beetles arrive very quickly. I worked for twenty years in Zambia and frequently had to take trips into the bush. On one occasion I was driving alone on a remote road and pulled over to relieve myself. As I crouched there was a loud buzzing and when I stood up I saw a dung beetle had arrived, and was already hard at work expertly forming a portion into a ball. Having done so the beetle hurried away with it. As I watched grimly fascinated, another arrived on the wing and then another and another. I was so astonished that I didn’t think to count how many there were, but within thirty minutes there wasn’t a trace of my faeces left. Still more dung beetles flew in, presumably attracted by the residual smell, and wandered around forlornly. It was one of my more memorable wildlife experiences.


Alistair Scott


Gland, Switzerland


Off colour


[image: TR_logoFINAL.tif] I spotted a blackbird in the garden, which is not black but light grey, and it did not have pink eyes so I guess it is not an albino. It spread its wings and lay in the sun; in due course it flew off. I’ve never seen a blackbird with this colouring before. Can anyone tell me more about it?


Eric Bignell


Southwell, Nottinghamshire, UK


I am curator of the Bird Group at the British Natural History Museum, and heritable colour aberration in birds has been my main research area for the past fifteen years. During that time, I have learned that the identification and naming of colour aberrations still present a problem in the ornithological world.


The main reason for this is probably that the appearance of similar aberrations, which are caused by genetic mutations, can differ radically between birds of different species, depending on their original pigmentation. It also varies with sex and age. This plus the fact that a bird might be too far away or moving too quickly to see clearly often makes it hard to distinguish between different aberrations.


A variety of names are used seemingly at random to identify the mutations. The terms albino and partial albino are the most commonly applied, and are most frequently wrong. Your questioner correctly assumed the bird is not an albino because it does not have pink eyes. However, even without seeing the eyes you can tell this bird is not an albino because it is grey and therefore has some melanin pigment.


Animals with the genetic mutation that causes albinism cannot produce any melanin because the enzyme tyrosinase is absent in the pigment cells. So there is in fact no such thing as a partial albino. This blackbird’s grey plumage is the result of an aberration called dilution. From the Latin dilutior, meaning paler or weaker, dilution can be defined as a reduction of melanins. The number of pigment granules is reduced but the pigment itself is not changed. The lower concentration of granules forms a weaker or diluted colour. This is analogous to a black-and-white photograph in a newspaper: a high concentration of black ink dots close together is perceived as black while fewer black dots in a similarly sized area appears grey.


Hein van Grouw


Tring, Hertfordshire, UK


Further to earlier answers, it appears that the off-black blackbird is ‘anting’. Some birds deliberately lie with their wings outstretched on top of an ants’ nest so that the insects and the formic acid they release kill parasites clinging to the bird’s feathers. Anting is quite unusual, and many of your readers may have never seen it, or recognised what is happening. Birds often stay in this position for some time, giving people the opportunity to both observe and photograph them.


Andrew Carruthers


Quebec, Canada


The reason given by an earlier correspondent from Canada for the off-colour blackbird’s behaviour seems questionable. In my garden in the south of England birds often show this behaviour. The species involved include blackbirds, robins, sparrows and pigeons, and all behave the same way: wings spread and tail raised with their back to the sun. They choose various parts of the garden and seem only to do this on sunny days.


I’ve not seen any evidence of the involvement of ants killing parasites on the birds’ feathers as your correspondent suggests. This behaviour is frequent in the late spring, often involving more than one bird at a time in different parts of the garden. Is it possible that they are just enjoying the warmth of the sun? The stretching, the closed eyes, and the orientation certainly suggest this. I haven’t seen first hand the behaviour of ants in Canada as your correspondent obviously has, but perhaps they are just taking advantage of the temporary shade provided by the blackbird’s wings.


Mike Garrett


Woking, Surrey, UK


Further to previous answers, I think this bird is sunbathing, not ‘anting’. The ultraviolet B-rays in sunlight facilitate a crucial step in the biosynthesis of vitamin D. In humans, this occurs directly in the skin, but in birds the skin is shaded by feathers. To resolve this, birds use an oil secreted by the uropygial gland or preen gland near the base of the tail. This contains a precursor steroid that is converted into vitamin D by sunlight. The bird spreads this oil on its feathers by preening, then suns itself either as described previously, or more briefly in flight, and consumes the photosynthetic product with the next preening. Perhaps this prolonged sunning behaviour is seen mostly in the spring because of a vitamin D deficiency acquired during the dark winter.


Charles Sawyer


Byron Bay, New South Wales, Australia


Clucking on


[image: TR_logoFINAL.tif] Why do hens cluck loudly after laying an egg?


James Turton


Bristol, UK


I have kept domestic fowl free range for almost sixty years, namely bantams and silver-laced Wyandottes. This is what I have observed: a hen enters the nest ten to twenty minutes before laying and settles herself. She stands to lay the egg which is soft-shelled and hardens on contact with the air. She then sits quietly for a few minutes, preening, crooning and resting. The hen then jumps up from the nest with a loud cackle and given the freedom of the range, runs a considerable distance. The dominant rooster hears the cackling, runs with wings outstretched to the hen, and mates with her immediately. He then performs a ‘stamping’ display and both go off happy.


So it seems that the cackle helps to attract the rooster to mate once an egg is laid. If there are rival males, the rooster will patrol outside the nest like any expectant father and then mate with the hen as soon as she has finished laying. In that case, the cackle may be quiet to non-existent. When mating at other times, the stamping display comes beforehand and there is no cackling.


Nina Dougall


Malmsbury, Victoria, Australia


Perfect perch


[image: TR_logoFINAL.tif] Birds perch standing up, bats upside down. Are there any bird or bat exceptions to this? And why do the two perch differently?


David Hambling, via email


There is a misconception that bats can’t take off from an upright position, owing to their small leg bones and muscles which have been reduced to make flight more efficient. However, flapping their tail membrane allows bats to launch upwards. Granted such an ungainly take-off would make them vulnerable to predation if they nested on the ground, which makes dropping into flight from a perch a better strategy.
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