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INTRODUCTION

At New Scientist, we always like to say that facts matter. Since the magazine was founded in 1956 for ‘all those interested in scientific discovery and its social consequences’, our mission has been to bring facts, evidence and rational thinking to bear on the weightiest issues of the day, from the dawning of the nuclear age and the cold war space race, to climate change, the search for sustainable energy sources and the odd global pandemic.

And, indeed, whether cats are better than dogs.

I well remember when this first became a topic of conversation in the New Scientist office one lunchtime about ten years ago. We all know the world divides into cat people and dog people, and for us it was no different. Arguments were advanced, battle lines were drawn, tempers frayed. The result was an unsatisfactory stalemate.

Here, though, was surely a question where science could be usefully brought to bear. Check mission statement. And so we devised a scheme of ten objective criteria by which to judge our furry friends, and set out to contact the world’s leading experts on canine and feline behaviour to settle the question once and for all.

It was perhaps, with hindsight, a mistake that the editor in charge was vehemently a dog person. I recall her disappointment when the scores were on the kennel doors, and it was a 5–5 draw. (That was one point to the dogs, incidentally, ‘tractability’ – you can keep them in kennels and they won’t complain.) I also remember my surprise at seeing the article in the magazine. A mysterious eleventh category had been added to gift the mutts the victory. Facts matter – clearly – only up to a point.

Far be it from me to impugn a colleague’s journalistic integrity, however; all’s fair in (pet) love and war. And while few questions seem to get animal lovers so hot under the collar as that of cats vs dogs, the animal kingdom more broadly is an endless source of fascination for New Scientist readers. We know that from how often fur and feathers feature in our weekly ‘Last Word’ column, in which readers send in everyday science questions to be answered by others. The ‘Last Word’ column has been the source of a series of bestselling books over the years, all of which tended to have animal-themed questions as their titles, many of them reproduced here. Do polar bears get lonely? Can elephants jump? Why don’t penguins’ feet freeze? And does anything eat wasps?

The idea of this book was to collate some of the best of those animal-themed queries in one place, together with a few bits and bobs that have popped up in the magazine over the years – catnip, we hope for the animal lover.

But the informative, intriguing and often witty insights of our readers take pride of place, providing a breadth of wisdom that’s hard to achieve by conventional (or unconventional; see above) journalistic methods alone. 

Or, indeed, asking the questions it never occurs to journalists to ask. Can hamsters solve the climate crisis? Do magpies prefer semi-skimmed milk? Has a fish ever been struck by lightning? And where are all the Argentinian ants? (That one delightfully answered by Harvard entomologist Edward O. Wilson, the world’s foremost authority on ants.) I never thought I needed to know those things – but I think I do now. The joy of science.

What makes animals so fascinating? (That’s me asking a question now.) My guess is it’s because we can never be them. The philosopher Thomas Nagel once asked another famous rhetorical question, ‘What is it like to be a bat?’, when grappling with the intractable problem of what consciousness is, human, animal or otherwise. The short answer is that we can’t know – we are left with a fascinating guessing game about why animals behave as they do, and what they’re thinking and feeling as they do it.

That is a reminder that we are just one species among many on a startlingly, beautifully, biodiverse world. It’s up to us to ensure it stays that way. To strike a more serious note, much has been made of how we are entering a new era in Earth’s history, the Anthropocene, in which human activities are likely to dominate the geological record. Accompanying it, unless we learn to live more in harmony with the natural world on which we ultimately depend, could be a sixth mass extinction of life – the only one caused by the activities of a dominant species. For every entertaining question about the animal world around us, there are serious questions to be asked about our treatment of it.

But let’s stay on the side of delight for the moment. It only remains for me to thank all my New Scientist colleagues, our readers and all contributors to the magazine over many years who make books like these possible. Thanks also to Kate Craigie and Georgina Laycock at John Murray for making this one happen. I hope you enjoy it – and if you’d like your own question, big or small, answered, why not email it to lastword@newscientist.com?

Just don’t ask about cats vs dogs.

Richard Webb, Executive Editor, 
New Scientist 2020
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Why do dogs like jumping into cold ponds, while cats and humans generally do not?

James Scowen

London, UK

Your questioner appears to be confusing willingness with enjoyment. Most dogs are prepared to dive into cold water, but they may not like the experience. And in referring to cats, your questioner is almost certainly referring to the domesticated species, which is not necessarily representative of its genus.

Nonetheless, the canine tolerance for cold water, and feline intolerance, lie in their respective evolutionary histories. The dog (Canis lupus familiaris) originated in central Asia during the aftermath of the last ice age, at least 15,000 years ago. It is descended from the grey wolf (Canis lupus), with all the evolutionary baggage that implies. Ice-age wolves preyed on sub-Arctic herd animals such as elk, reindeer and caribou, which would have migrated in search of better grazing, crossing fast-flowing rivers swollen by meltwater when required.

Any animal – including the ice-age wolves – fording or swimming these rivers would have had to develop considerable physical and psychological resistance to low temperatures. Those that weren’t prepared to get their feet wet wouldn’t have lasted long enough to pass on their genes. Those that did bequeathed their doggy descendants a tolerance for cold water.

Some 5,000 years after the big bad wolf began the transition to being man’s best friend, a group of wild cats (Felis sylvestris) in what is now western Asia apparently attached themselves to the local human population in a semi-symbiotic relationship. Significantly, the closest living relative of the proto-kitties is believed to be the sand cat (Felis margarita), a denizen of regions of extreme heat and aridity, such as the Sahara.

This ancestry was never likely to cultivate a hereditary tolerance for getting wet, even if natural selection had not already instilled a wariness of bodies of water, whatever their temperature. Large mammals have no freshwater predators in the sub-Arctic, but animals originating in the tropics have good reasons for not going into the water, most of them possessing very powerful jaws. A prehistoric African water hole was a fast-food outlet for large predators, both in and around the water.

The behavioural heritage of these widely differing ancestries can be most clearly observed when our modern-day pets are drinking. A dog will generally lap up its water enthusiastically, albeit with the occasional sideways glance at any animal that could attack. A cat, on the other hand, displays far more caution, constantly looking around suspiciously and keeping its body as far back as possible from the liquid.

Hadrian Jeffs

Norwich, Norfolk, UK

Dogs, like humans and cats, exhibit a homeothermic mode of temperature regulation – their body temperature remains constant in spite of fluctuations in the temperature of their environment.

Dogs are covered with thick hair to conserve internal heat, and regulate their body temperature through panting, an extremely efficient method. On a hot day it is quite common to see a dog with its mouth wide open and tongue hanging out.

Recent research has also indicated the presence of a complex network of blood vessels in the basal part of a dog’s neck. This region functions as an efficient temperature regulator. In addition, dogs have relatively large spleens. When a dog is active or under stress, the spleen contracts and releases blood into the circulatory system, which provides yet another mechanism for carrying excess heat to the skin. All this means that dogs are better adapted than humans or cats to withstand cold shocks or hypothermia.

Saikat Basu

Lethbridge, Alberta, Canada
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Can I ensure my hamster becomes a fossil?

Remember, whatever applies to a hamster applies to humans too. So, if you would like to become a fossil, pay attention to what follows, make detailed notes in your will and find a sympathetic funeral director.

What do I need?

a naturally deceased hamster (or other pet) 

a variety of environmental conditions

What do I do?

Take your hamster to one of the natural environments described below and ensure that it will not be removed from its final resting place by scavengers or natural phenomena.

What will I see?

Very little. Fossils take tens of thousands of years to form, but you will be saving up enjoyment for future generations of palaeontologists.

What is (should be) going on?

A desire to preserve our fluffy pets’ remains in fossilised form may be admirable, but the fact that they have a hard, mineralised skeleton and live a non-marine lifestyle is a bad start. Terrestrial conditions are liable to erosion and significantly reduce the chance of fossilisation. The soft tissue surrounding the skeleton of mammals decays very quickly – it is usually preserved only if the animal dies at high altitude or in a freezing environment such as a glacial crevasse or in the polar regions, and then only in wizened, mummified form, which is not true fossilisation.

So, if you really want your pet to survive the ravages of geological time, then while it is still alive you need to concentrate on improving the quality of its teeth and bones. Fossilisation of these involves additional mineralisation, but you can give your hamster a head start by feeding it a diet rich in calcium to build up its bones and teeth. If you are seriously thinking of becoming a fossil yourself, you should get a good dentist. If your hamster has eaten a few seeds in its last days, these too can become fossilised and intrigue palaeontologists in the millennia to come.

After that it’s a matter of location, location, location. You need to bury your dear departed rodent where it won’t be disturbed for a very, very long time. Fossilised remains are often found in caves, so you could take up potholing to scout out suitable locations (after proper training, of course). Alternatively, you need to find a spot where your hamster will be buried quickly after it has been laid to rest – preferably somewhere natural and dramatic, the sort of site from which you can detect a distant volcanic rumble and clouds of ash being emitted skywards. Don’t get too close though: an ash burial is good, incineration by flowing lava is not. Again, be very careful; you don’t want to join your hamster in fossilised harmony at this stage.

As the volcanic option suggests, you may have to travel a long distance to find the optimal conditions. A desert wadi in the flash-flood season offers a good environment, as does a tropical river floodplain during heavy rain so you can bury your hamster in fine, anoxic (oxygen-free) mud.

However, the best environment to ensure a fossilised hamster is probably a sea burial in very deep water (shallow marine conditions are turbulent and full of life which will disturb or eat the remains). There are few creatures in the deep sea, and even fewer below the sediment and mud. As long as your hamster is not buried near a tectonic subduction zone where the Earth’s crust is being consumed, such as the Pacific coast of the Americas, it should rest undisturbed until fossilisation takes place.

This environment and the land-bound ones described above are ideal. The oxygen-free conditions will slow decay of the body and the ash or fine seabed clay will help to preserve the body structure. Fossilisation will then proceed until your hamster is nothing more than an outline of carbon and petrified body fluids, thanks to compaction from the weight of sediment that settles above. You should allow at least 200,000 years for this.

Of course, there is more chance of winning the lottery than you or your pet ending up as a fossil, but that’s no reason not to try.

P.S. The following advice to let stalactites do the work of an embalmer is found in a poem written by Richard Whatley in 1820. The subject of the poem, William Buckland (1784–1856), was one of the most famous geologists of his day – and a noted eccentric, who claimed to have eaten his way through the entire animal kingdom. His contemporary, Augustus Hare, recorded how Buckland came upon a casket containing the preserved heart of a French king. Buckland exclaimed, ‘I have eaten many strange things, but I have never eaten the heart of a king before,’ and promptly gobbled it up, the precious relic being lost for ever.

‘Elegy Intended for Professor Buckland’

Where shall we our great Professor inter,

That in peace may rest his bones?

If we hew him a rocky sepulchre,

He’ll rise and break the stones,

And examine each stratum that lies around—

For he is quite in his element underground.

If with mattock and spade his body we lay

In the common alluvial soil,

He’ll start up and snatch those tools away,

Of his own geological toil;

In a stratum so young the Professor disdains

That embedded should lie his organic remains.

Then exposed to the drip of some case-hardening spring,

His carcase let stalactite cover,

And to Oxford the petrified sage let us bring,

When he is incrusted all over;

There, ’mid mammoths and crocodiles, high on a shelf,

Let him stand as a monument raised to himself.

Finally, and it should go without saying, if you intend to attempt fossilisation of your pet, wait until it has died of natural causes before carrying out the above instructions.
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Why are dogs’ noses black?

Rachel Colin (aged 11)

Eudlo, Queensland, Australia

While a majority of dogs have black noses, not all do. The noses of dogs such as vizslas and weimaraners match their coat colours – red and silver, respectively – and it is not unusual for puppies of any breed to start out with pink noses that then darken as the animal matures. I had a Shetland sheepdog that retained pink on the insides of her nostrils for the whole of her life.

Dogs have most likely developed black noses as a protection against sunburn. While the rest of the dog’s body is protected by fur, light-coloured noses are exposed to the full force of the sun’s rays. Pink-nosed dogs, hairless breeds and dogs with very thin hair on their ears need to be protected with sunscreen when they go out of doors, just as humans sometimes do, or they risk the same sorts of cancers and burns.

In addition, dog breeders have long singled out a black nose as the only acceptable colour for many breeds. Though this is based on nothing more than an aesthetic preference, it still serves as a selective influence for people breeding pedigree dogs. This adds a bit of human-directed evolution to what was already a natural tendency towards black noses.

Julia Ecklar

Trafford, Pennsylvania, USA

Black nose leather contains the skin pigment melanin, specifically in its dark brown or black eumelanin forms. Melanocytes, the cells that produce the raw material, secrete it into the skin cells, and the sun then darkens it further. Melanin in skin cells protects the DNA in cells from mutations caused by ultraviolet radiation from the sun.

Jon Richfield

Somerset West, Western Cape, South Africa
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Could you breed dogs for intelligence?

Dog breeding often gets a bad press, including the apparently unfounded assertion that breeding for looks has an adverse effect on intelligence in dogs. Just how intelligent could any species get through selective breeding? And how quickly?

John Schofield

London, UK

Intensive breeding for looks in any animal adversely affects intelligence and every other attribute – eventually including those very looks. This is intrinsic to selection, whether natural or artificial.

The effectiveness of selection depends on the range of relevant genes in the population: the larger the natural population, the greater the range of genes is likely to be. Selection for any desired attribute rapidly reduces that range: in a single generation, less than one per cent of a population might be selected, immediately reducing the range of ‘irrelevant’ genes, including genes for mental or physical health or functionality.

Dogs bred for show are commonly selected so obsessively that any harmful genes they carry become fixed in their populations. In competitive show breeding, selection is particularly stringent, with the result that gene pools shrink rapidly. Most mutations and recessive genes in small, closed populations are harmful, so progress is overwhelmingly negative.

The closest we come to breeding for intelligence and functionality in dogs is in certain working breeds. Breeding companion animals specifically for desirable behaviour, intelligence and health should be gratifying, but it is also challenging and commercially precarious. People who need companions prefer to buy mongrels.

Jon Richfield

Somerset West, Western Cape, South Africa

Asking if anyone has bred a variety of dog purely for intelligence begs the question of what is meant by intelligence. The psychologist Robert Sternberg has shown that what we think of as ‘intelligent’ depends on what we value – specifically what we think people should be good at. So, what we consider to be a clever dog would be one that does a good job at what we want it to do: herd sheep well or guard the house effectively. We have no need for dogs that are adept at calculus or playing the futures market, so we have never tested our capacity to breed this into them.

Sternberg identified three signs of intelligence: the ability to adapt to environments, the ability to shape environments and the ability to understand that the environment is not optimal, thus facilitating a move to a more congenial niche. On this basis, you could make the argument that almost all species are intelligent, even bacteria, because at the very least they are adapted to their environments. In addition, many can up sticks when things are not so good and move elsewhere, and some can even shape their environment in some way congenial to them.

Maybe dogs deserve special mention because they have shaped their environment by making themselves useful and appealing to humans, in return for food and shelter.

Catherine Scott

Surrey Hills, Victoria, Australia

[image: Image Missing]

Cats all seem to like fish, so why are they unwilling to swim?

Tom Lorkin

Beckenham, Kent, UK

I like fish too, but you won’t catch me on a trawler, let alone in the water. For one thing, like most cats, I simply cannot swim well enough to catch any meal that swims away from me. While otters, seals and other aquatic mammals and reptiles swim after the fish they hunt, there are comparatively few of them. Some cats fish actively, but they do so from the bank, or leap on fish in shallow water. Whether cats in a particular region catch fish depends on their having learned the skill. Where fishing is good, cats of all sizes from wildcats to jaguars may snatch fish, and the south-east Asian fishing cat apparently does so frequently.

As for being unwilling to swim, cats vary. Some actually like it. I have seen the hilarious sight of a moggie lowering itself into a swimming pool tail-first to avoid getting a nose full of water, swim around to cool off, then head for the steps. The breed commonly called the Turkish Van is well known for enjoying the occasional summer dip.

Jan Rhode

Exeter, Devon, UK

Cats are quite capable of swimming if they have to but may dislike it because of its effects on their fur. A cat’s fur is effective insulation both from the cold and the heat, thanks to the way it lies
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