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IT IS HARD to believe that one-fifth of the Earth is covered by snow and ice, but it is. Some of it is permanent, like polar ice sheets, where the ice can be a staggering 5 kilometres thick. The rest is ephemeral, like the snow that falls on Japan’s Mount Ibuki in winter, where a record-breaking 230 centimetres fell in 24 hours, making it one of the snowiest places in the world; but it’s all gone by spring. For the rest of us, we have to make do with a few flurries and a toboggan ride or two, but those moments – despite traffic grinding to a halt, power lines brought down, and villages cut off – most would agree are magical. There’s something almost surreal about landscapes of snow and ice that makes us feel better for having seen and stood within them… but spare a thought for any life holed up on an East Antarctica plateau. In the depths of winter, the air temperature can drop to minus 94°C, making it the coldest place on Earth. And anything or anybody without a refuge on the steep slopes closer to the coast is battered by whiteout blizzards driven by 200-mph katabatic winds that put hurricanes in the shade. Winds, ice and snow mean something else entirely to any living thing bold enough to venture into such places. The frozen planet is, without doubt, the toughest place to live on Earth, for humans and wildlife alike; yet life, from the simplest bacterium to the largest whale, is so resilient that it survives and even thrives in these harsh conditions.
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A drone’s-eye-view of ringed seals on the sea ice off the coast of Alaska. It is the most numerous species of seal in the Arctic and a prime target for polar bears, as long as there is sea ice from which to hunt.

The Cryosphere

It’s tempting to think of the frozen planet as the Arctic and the Antarctic, but there is more to it than that: think ice caves, permafrost, glaciers, high-latitude coniferous forests and high-altitude plateaus, along with frozen rivers, lakes and deserts; and climb any high mountain, even in the tropics, and at the top is a frozen wilderness on the roof of the world. They’re all part of what science describes as the cryosphere, from the Greek word krios, meaning ‘cold’. They are parts of the Earth where water freezes, whether they’re on a mountainside in Africa or in the great northern forest in Siberia, the vast treeless tundra in Alaska, the frozen continent of Antarctica, or the frozen ocean of the Arctic. Each has its own species of plants and animals that have evolved to survive in the harsh conditions that prevail in each of those icy habitats. Today, though, they must master their particular frozen world at a time of unprecedented change.
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In winter, pancake ice forms on the Kitka River or Kitkajoki in northeast Finland, near the Russian border – part of the Earth’s cryosphere.

An Emperor’s Maiden Voyage

Antarctica is the ultimate cryo-continent. Most of it is covered by the largest single mass of ice on Earth. As a consequence, all resident plants and animals are small, the largest terrestrial animal being a flightless midge 6 millimetres long. Most larger animals are visitors and one of the most iconic is an enigmatic bird – the emperor penguin. Parents rear their offspring initially during the worst time of the year: not in spring, like most other animals, but in the depths of winter.

As the long, dark days approach, the female of the pair lays a single egg and passes it to the male. He balances it on his feet and covers it with a warm brood pouch to protect it from the bitter cold to come. The transfer is delicate and vital. If the egg touches the ground, the embryo will freeze. If successful, the female then heads to the ocean for two months to feed, leaving the male literally holding the baby. As the temperature drops to minus 40°C and the winds whip up to 120 mph, he joins a huddle of other abandoned dads. The formation is called a ‘torque’, and the birds shuffle around within it so, more by accident than design, none is on the outside for long. They do, however, have a little trick to keep warm: the birds minimise heat loss by keeping the outer surface of their plumage at a temperature slightly below that of the surrounding air. The key thing is to balance the heat lost by radiation (from the penguin’s warm body to the outside air) and that recovered by thermal convection. As the cold air moves around the body, slightly warmer air comes into contact with the colder plumage and actually donates a tiny amount of heat back to the penguin. It is not much, but in such a forbidding environment even a minute gain could make a difference.
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In Atka Bay, Antarctica, emperor penguin chicks, each 20-24 weeks old, begin to moult their downy feathers.
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A male parent feeds its chick crop milk not long after the youngster has hatched from its egg. The hatchling balances on its father’s feet and is protected by a warm, insulating pouch to keep it from freezing.

A little before mother returns, the chick hatches out, which takes maybe two or three days as the eggshell is remarkably thick. It is the first of many challenges that the young bird will have to face so early in its life. At first, its father feeds it a curd-like crop milk, from a gland in his oesophagus, an ability he shares only with pigeons and flamingos. If his partner’s return is delayed, he can hold out for about a week, after which he can produce no more and the chick will die of starvation.

Most mothers return to the breeding site in early spring, when the weather is a little more clement. The mother coaxes the male to release the chick, and she takes over brooding and feeding duties, the male heading out to sea to replace the 20 kilograms he has lost during the winter. She feeds the youngster with a partly digested bouillabaisse of fish, squid and krill. The parents then take turns to look after the baby. If either fails to return, then the chick is abandoned, an early death sentence. There is also the risk of being kidnapped by a female that has lost her chick, with the victim facing the same fate, as a female without a partner cannot rear a chick successfully. In scuffles, chicks can be trampled, and southern giant petrels swoop in on breeding colonies and grab any bird standing alone. In some places, they account for a third of chick deaths.
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A group of emperor penguin chicks rests on the ice at Atka Bay after the long trek to the sea from their breeding grounds, where a colony of close to 10,000 penguins is located.

Should they survive all this, the chicks gather into crèches for warmth and protection. As the youngsters grow, the demand for food increases, and so both parents go to sea. There comes a day, though, when they leave and don’t return. The chicks have to fend for themselves, but how they get through this traumatic period in their lives, for which, aside from their plumpness, they are so ill equipped, is a mystery.
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Emperor penguin chicks huddle together in order to protect themselves from Antarctica’s icy and often violent winds.

At just five months old, the fledglings have to waddle or toboggan across the ice to the sea, many still in their fluffy grey romper suits. The journey is not as long as that made by their parents earlier in the year, as the sea ice will have shrunk during the summer and so open water is likely to be a little nearer, but it is, nevertheless, quite a hike and the terrain is not generally flat, so they constantly fall over. How they know which way to go, and not to walk into the centre of the continent, is another mystery. There is an element of ‘follow-my-leader’, when one bird strikes out and the others follow, until somehow they reach their destination – the ocean. Recent tracking research is beginning to reveal what happens next.

For starters, when the penguins reach the water’s edge, a whole new bunch of dangers await them. Leopard seals patrol the edge of the ice and will quickly snaffle a naive bird foolish enough to jump in at the wrong moment. The seals know the best times to be present, and the birds seem to be unaware of the danger. They are also unbelievably clumsy and unsure of themselves in the sea: an easy target. They must first learn to swim, dive and hunt successfully, and stay out of the way of those powerful jaws, as this is not something they would have been taught by their parents – they really are in at the deep end.
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Young emperor penguins hesitate at the ice edge in Atka Bay before taking the plunge and embarking on their journey northwards across the Southern Ocean.

In December and January, the young birds first head north, avoiding killer whales on the way. They swim considerable distances to reach warmer parts of the ocean, as far as 54° South, which could take them to the same latitude as the tip of South America. They need to be able to reach places where the thermocline, a transition zone in which warmer surface waters meet cooler deeper waters, is relatively close to the surface. This is where the food is concentrated. In April and May, when they have become proficient divers, they head back south again, to the sea ice, where they spend the winter making more confident dives. The thermocline will have sunk deeper in the autumn, so their prey, such as krill and small fish, will have moved to greater depths over the continental slope and into deep water. By this time, they can dive to 264 metres, as one did in a recent tagging study by French researchers. That’s quite a feat for a young emperor penguin which, only a few months earlier, had been just a big ball of fluff.

OUT IN THE COLD

ATKA BAY, ANTARCTICA

‘The most amazing thing is seeing the penguins making the transition from life on land to life in the sea,’ says assistant producer Yoland Bosiger. ‘At this stage, the penguins are moulting their down feathers and many sport mohawks and fluffy coats. Each day, they make their journey across miles of tricky terrain and cracks in the sea ice. They are so full of curiosity and come right up to us, pecking our gear and calling as if to say, “Who in the world are you?” When the penguins get near to the ocean, nobody wants to go first, but driven by instinct and an urge to feed, one bold individual eventually takes the lead, tumbling awkwardly into the ocean. As they swim off into the distance, I can’t help thinking how little we know about their lives in the ocean.’
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The Frozen Planet II film crew follows a line of moulting emperor penguin chicks as they make their way across the ice to the sea.

Wave-Washing

For the young emperors, the sea ice around Antarctica is a vital part of their life. Without it, they would be unable to do many of the things that they do, and it is the same for almost every creature that lives in the region. The ice comes in two basic forms: it can be attached to the land, when it is known as ‘fast ice’, or it can be ‘pack ice’, which is free-floating. While fast ice tends to remain intact during summer, the pack ice breaks up into smaller ice floes, and these are vital haul-out sites, not only for emperor penguins, but also for Antarctic seals, such as Weddell and crabeater seals. As resting places, though, they are far from ideal.
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Off the west coast of the Antarctic Peninsula, a pack-ice killer whale spyhops to assess the chances of its pod washing a seal from the large ice floe on which it is resting.

Patrolling the fragmented pack ice are orcas or killer whales, the top predators in the region. They roam the Southern Ocean in small pods consisting of a matriarch, usually the oldest female, along with several younger females and calves and an adult male, recognised by his tall sword-like dorsal fin. There are several types, each categorised by its principal food: type A stays clear of the ice and hunts down minke whales; type B1 swims among the broken pack ice and prefers seals; type B2 is also in among ice floes but specialises in penguins; type C follows leads in the pack ice and likes fish, especially Antarctic cod; and type D is a sub-Antarctic killer whale that robs fishermen of their Patagonian toothfish catch. Type B1 killer whales, or the ‘pack-ice killer whales’ as they are sometimes known, are a small but highly specialised population, but they are not simply bullyboys; this bunch is clever. They hunt young Weddell seals resting on ice floes, and they do so in a remarkable way, a technique called ‘wave-washing’.

First, the whales push their heads out of the water, a behaviour known as spyhopping, to check out not only if a seal is resting on the slab of ice, but also that it is an inexperienced seal that has clambered aboard the wrong type of ice floe, one that can be tipped or broken apart. Then, they disappear below for half a minute, during which time it is thought they are calling underwater for the rest of the pod. Shortly after, they all surface and begin to spyhop again. They seem to be working out the swimming depth and speed required to form the right-sized waves. After a couple of false starts, they line up alongside each other, up to seven whales in the formation, and swim about 30 metres away. They then turn abruptly and swim full tilt at the ice floe on which the seal is resting. At this point, they tend to be very close together in line abreast, with their tail flukes beating in synchrony. A small wave forms in front of their heads, with a trough above their tailstocks, and a second larger wave above their pumping flukes. At the edge of the ice floe, they give one last power stroke, creating a wave about a metre high that washes their target into the water. Under the ice they tilt to one side to prevent their dorsal fins from catching and double back to grab the seal.
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LEFT The killer whale pod makes a dummy run in order to test whether it can wash the seal into the sea.
MIDDLE The wave created by the whales can be over a metre high.
RIGHT The wave-washing technique has not quite worked, but the seal is trapped on narrow ledge at the edge of the ice floe. The killer whales mill about, working how to get it off the ice.

Young whales learn this way of hunting from their elders, taking many years to perfect their technique, and one thing they are taught is what to do when an ice floe is too big for a successful wave-wash. The pod’s matriarch knows how to crack it. A coordinated wave from below causes the ice to break apart, and if there are too many ice fragments in the way, they gently push away the piece with the seal on board, so they have a clear run. And if a seal jams itself in place, they have been seen to use their heads to flip over a floe and tip the seal into the water.

These marine mammals are clearly clever hunters, the adult females the most accomplished and the juveniles the most enthusiastic, but noticeable by their absence from wave-washing events are the adult males. With their tall dorsal fins, they do not make good wave-washers, so they tend to wait on the periphery of the action. The females basically feed them. Those females, though, are able to work out complex hunting strategies and then pass the knowledge on to the next generation. It is a hunting technique seen nowhere else on Earth.

Killer Whales: All Washed Up

One major problem with this method of hunting is that it relies entirely on there being ice floes on which seals can haul out, but polar regions, more than any other part of the world, are undergoing rapid change. Although, according to the US National Snow and Ice Data Center, Antarctic sea ice extent in July 2021 was above average, the overall trend has been that the area of sea ice has been shrinking. The knock-on effect is that the normal behaviour of the Antarctic’s inhabitants, particularly in the summer months when the ice is at its minimum, may have to change too. The pack-ice killer whales might have their ingenuity put to the test.

Firstly, there are possibly fewer Weddell seals, and this species is the preferred prey of type B1 orcas. In the first global count of its kind using many years of satellite images and published in September 2021, scientists have revealed that there are 202,000 sub-adults and adult females in the Antarctic (the males are under the ice defending territories at the time of the satellite pictures). A previous estimate suggested there were about 800,000 females. The discrepancy could be because the counting is more precise nowadays; on the other hand, it could also mean that there is a significant setback in the fortunes of this species, maybe because of the decline in fast ice.
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The pod of pack-ice killer whales heads towards a seal resting on an ice floe that is probably thin enough for the whales not only to break it up, but also wash the unfortunate seal into the water.

Weddell seals prefer fast ice on which to raise their pups, so with this ice disappearing in the northerly part of their range, some maybe are moving further south. The killer whales also have special needs. They prefer near-shore waters, such as those close to Adelaide Island on the west coast of the Antarctic Peninsula, where the ice becomes choked up between the island and the mainland. Here, some of the pack ice remains in summer and the wind breaks it apart to form ice floes on which the seals haul out. The ice floes have to be just the right size for wave-washing to work, so if a warming climate is upsetting ice formation and the seals have shifted their range, then the killer whales must hunt further south too. They were once seen in areas just 150 kilometres north of Adelaide Island, but the changing ice conditions mean they no longer visit there.

Secondly, if the dynamic ecosystem of the pack ice is disappearing, eventually there will come a time when the seals cannot rely on having an ice platform on which to rest. There are already many reports of Weddell seals tending to haul out more on beaches and rocky shores, as new terrestrial habitats appear in summer, rather than on the shrinking pack ice, and that could have serious consequences for the orcas.

One option is for the killer whales to focus more on alternative prey and target the most common seal in the Antarctic, the crabeater, which will haul out on smaller floes. Some of the earliest observations of wave-washing involved crabeaters, but these are rather feisty beasts and could well injure an orca. They bare their teeth and advance in a threatening manner towards predators. They also swim faster and are more manoeuvrable than Weddells, using their more powerful front flippers for propulsion, so they can move rapidly over the ice and out swim an orca in the sea, and they’ve been seen doing just that.

If a crabeater is swept into the water by a wave-wash, it is able to keep a few centimetres in front of an orca’s snout. The killer whale, the largest and fastest of the dolphin family, follows its every twist and turn, and the story ends with the seal torpedoing out of the water and onto a larger ice floe – a miraculous escape. The orca, meanwhile, will have wasted vital energy in an unsuccessful pursuit, so maybe crabeaters are not the ideal prey, although there are a lot of them: they’re probably the most numerous large mammals on the planet.

Weddell seals, by contrast, have weaker front flippers, swim slower, tend to move with an undulating movement of their body on land, and generally appear more placid and naive to the danger from predators like orcas. That’s probably the reason orcas select them over other seals in the first place; they’re easier to catch.
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Despite its common name, the crabeater seal does not feed on crabs. It has special teeth shaped to sieve out krill from the water. Being fast and feisty, it is less likely to fall prey to killer whales, but its pups are vulnerable to leopard seal attacks.

Another option is to hijack leopard seals. As apex predators, they might be foolish enough to think they’re invincible; that is, until it’s too late and they’re washed off the ice and into the sea. It is a scenario that is unlikely to have a happy ending. A small pod of killer whales targets a leopard seal on a large ice floe. The whales create their wave, breaking the slab into four unequal chunks. The seal remains on the smallest piece of ice – bad mistake.

As a future hunting option, however, there is the real possibility that the crabeaters and leopard seals will not have any ice to haul out on either, so they too might head for the land. Both species already do so. This means that, with no ice, these orcas will have to change their hunting behaviour or go the way of the dodo. Already, scientists have noticed emaciated type B1 orcas in the Weddell Sea, and these wave-washers have been seen targeting elephant seals, minke whales and crabeaters in open water instead. They might well adapt to the changing circumstances, but their preference is for Weddell seals on ice floes. It’s a real problem for animals that have become so specialised.

OUT IN THE COLD

ANTARCTIC PENINSULA

In order to film the type B1 pack-ice killer whales, the production team had to first reach the remote location near the Antarctic Peninsula, and then find the whales. After departing from the Falkland Islands, the first hurdle was the Drake Passage, a body of water between the southern tip of South America and the Antarctic Peninsula, possibly one of the stormiest sectors of the tempestuous Southern Ocean. The team was sailing, though, not in a luxurious cruise ship but with skipper Dion Poncet aboard the Golden Fleece, a relatively small motor yacht with a steel hull that can get in amongst the ice floes. In the open ocean, the turbulent passage across a stretch of water 650 nautical miles wide has often been described as ‘like being in a washing machine’, and the film crew was seasick… all the way across. Wildlife cameraman Bertie Gregory compared it to ‘the worst hangover I’ve ever had!’ But when they reached the peninsula, the seas were calm as a millpond at first, and nausea was little more than a memory, so the search could begin.
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The Golden Fleece eases it way between scattered ice floes off the west coast of the Antarctic Peninsula, while the production team searches for any signs of the pack-ice killer whales.

Whale scientist Leigh Hickmott, of the Sea Mammal Research Unit at the University of St Andrews, was the guide on the expedition, and he revealed that the B1 population consisted of fewer than 100 individuals, so finding one of the pods that patrolled an area more than half the size of Wales was not going to be easy. Alerted to a sighting a month previously, they headed to the location and then simply looked. After three days of round-the-clock surveillance, staring constantly at the ice-strewn sea, they finally had some luck. The whales swam right below the boat. It was time to break out the cameras.
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The film crew aboard the RIB follow the action under the water.

Bertie Gregory launched his drone to get a bird’s-eye-view of the action, while wildlife cameraman Jamie McPherson set up his gyroscopically stabilised camera system on a precarious jib arm in one of the smaller inflatable RIBs.

‘Using this set-up, we could get closer to the water,’ says Jamie, ‘rather than always shooting down from the deck of the mothership, and therefore we were right alongside the killer whales.’

One of their first encounters, though, was a little too close. Three young whales headed straight for the inflatable, followed by an adult male. At one-and-a-half times the size of the boat and less than a metre away it was a tense moment.

‘I definitely felt I’d just been checked out by the male,’ says director Mark Brownlow, ‘and it was quite intimidating.’
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A drone follows the hunt from the air.

However, what was even more disturbing was the way the climate of the region was changing and how it was affecting this population of type B1 killer whales. They were changes that Mark and the wave-washing film crew experienced for themselves.

‘While we were off the Antarctic Peninsula, the weather changed for the worse. In the past, the peninsula was famous for perfect calms, sunshine, and clear blue skies, but now it doesn’t happen so much, and snow cover and ice cover are reducing noticeably.’

It was also influencing the behaviour of Weddell seals, as Leigh Hickmott came to realise.

‘It’s a cruel irony really that, during the time we were filming, we found the largest group of Weddell seals on the beach and not on the pack ice, which meant the whales couldn’t hunt them. I don’t think it’s too much to say that we are facing a climate emergency. This small population of killer whales could well be impacted. There’s a real chance that as we lose this pack ice environment, this predator, which has one of the most complex hunting strategies on the planet, is going to be lost.’

House of Snow

A world away from Antarctica, mountains and other high-altitude topography are all part of the Earth’s cryosphere, and here altitude rather than latitude determines the climate, vegetation and the ability of life to survive. The higher you go the colder it gets, until you reach a critical boundary between the snow-free surfaces below and the snow-covered ground above. This is the snow line, and it varies across the world: it is progressively lower with increases in latitude. Mountains close to the Equator, for example, have a snowline at about 4,500 metres above sea level, while in Norway’s Svalbard, inside the Arctic Circle, it is much lower, at just 300–600 metres. It can also vary with the seasons, higher in summer and lower in winter.

The world’s most spectacular snow-covered mountains are, perhaps, those which split Asia in two – the Hindu Kush–Karakoram–Himalayas (HKKH) complex of ranges, where the snowline can be on average at 4,500–5,000 metres. They are hosts to the world’s two highest mountains – Mount Everest at 8,848 metres, where climbers queue to reach the summit, and the deadly K2 at 8,611 metres, where they don’t. These mountain ranges are sometimes known as the ‘third pole’. The highest peaks are in the ‘zone of perpetual snow’, so more ice and snow can be found here than almost anywhere else outside of the polar regions; in fact, in Sanskrit himalaya means ‘house of snow’.
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The soaring heights and jagged peaks of the Himalayas in Nepal.

The Himalayas separate the Tibetan Plateau in the north from the plains of the Indian subcontinent in the south, with more than 110 jagged peaks exceeding 7,300 metres and 15,000 glaciers that account for about 7.5 per cent of all the glaciers in the world. The Karakoram to the west of the Himalayas stretches for 311 kilometres and spans the borders of China, India and Pakistan and extends into Afghanistan and Tajikistan. It has four of the world’s longest glaciers, including the Fedchenko Glacier – the longest glacier system outside of polar worlds. And finally, the Hindu Kush is an 800-kilometre range that stretches from Afghanistan to Pakistan and into Tajikistan. Its tallest mountain is the Tirich Mir, which at an elevation of 7,708 metres is the world’s highest peak outside of the Karakoram–Himalayas.

All three ranges are important in ways you might not have imagined. Aside from being spectacular to look at and challenging to climb, these mountains are significant both geologically and climatologically. They are located in a geologically active region, where the Indian subcontinent is slamming into the underbelly of Central Asia and are the world’s youngest major mountain chains. When they rose up about 40 million years ago, they may have been responsible for global climate change. The exposed limestone rock was weathered by a carbon-dioxide-rich atmosphere, which effectively removed the greenhouse gas from the air and caused the climate to cool, triggering the ongoing series of ice ages. Today, their glaciers may continue to serve as an indicator of climate change, the ice advancing and receding with long-term changes in temperature and precipitation.
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The glow of the moon backlights Annapurna South and Annapurna Fang in the Nepal Himalayas at night in January.

Their glaciers are also important sources of water for millions of people. Meltwater from these HKKH mountain glaciers, along with rainwater runoff, helps to fill ten major rivers, including the Indus and Ganges, which provide water for drinking and food production to more than a quarter of the world’s human population who live downstream. They are also a barrier, preventing the moisture-laden monsoon winds from the Indian Ocean blowing further to the north, and so are partly responsible for the dry conditions that create landforms like the Gobi Desert and Mongolian steppe in Central Asia.

Grumpy Cat

The Mongolian steppe can be icily cold. It is the most easterly section of Eurasia’s grasslands and a land of extremes with especially cold winters, when the air temperature can drop to minus 30°C, and warm summers averaging 20°C. Snow is blown in from Siberia, but the steppes are remarkably dry, described as ‘semi-arid’ by climatologists, mainly due to the close proximity of the huge mass of ice-cold dry air known as the Siberian High, which is centred over Lake Baikal to the north. Animals here have to brave the cold and survive any summer heat, and one of the specialised steppe animals that lives here is Pallas’s cat, an animal that, most observers would agree, must be the original ‘grumpy cat’.
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Pallas’s cat inhabits steppe, deserts and rocky mountain grasslands and scrublands. It can be found at high altitudes, even in the Himalayas. The highest recorded elevation for the species is 5,593 metres in Nepal’s Shey Phoksundo National Park.

Slightly bigger than a domestic cat, it wears a perpetual frown and has flattened ears, as if the world is carried on its shoulders. In truth, this is part of its camouflage. The colour of its fur, the densest of any cat, blends in with the background of grasses and scrub, and, as its ears don’t stick up like those of most other cats, it can peer out from behind or over a boulder or bush without its ears giving it away.

The problem is that Pallas’s cat lives where there is limited cover, which makes creeping up on prey all the more difficult. There are also few places to hide from other predators, especially eagles that could easily carry off a small cat. Even so, at the best of times, the cat is hard to spot – a grey cat, amongst grey boulders, in a vast grey landscape.

OUT IN THE COLD

MONGOLIAN STEPPE

Against all expectations, director Sarah Titcombe and cameraman Pete Cayless opted to film Pallas’s cats in winter, when snow was on the ground.

‘The experts told us not to bother to come in winter as the cats would not be tied to one burrow in the way they are in the breeding season, and so they would be very difficult to find in the vastness of the steppe, but we had a secret weapon: researcher and photographer Otgonbayar Baatargal and his wife Buyanaa, from the Mongolian Academy of Sciences. After a ten-hour drive to reach the village of Khalzan, where we set up camp in a traditional Mongolian ger or yurt, Otgonbayar took us to the top of a hill. More than a kilometre away was an unassuming pile of rocks, the only ones for miles around. Otgonbayar set up his scope and his camping chair, sat down, and placed his eye to the eyepiece. Within seconds, he beckoned us over to have a look. Through the scope and haze, I could see a small grey blob moving – a Pallas’s cat, and it was only day one!

‘It had snowed and, even though Pallas’s cats have such a thick coat, they will conserve energy as much as they can, plus they really hate walking in deep snow. And while we watched this individual, Otgonbayar was surprised to see a second cat moving around the rocks, and then a third. Pallas’s cats are generally solitary, so this was a first. He had never seen cats in winter cohabiting together. It was possible they were siblings that had been born in this rock pile during the summer just passed. They appeared to know each other, but if one got too close another, it would be given a thwap and a hiss.
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A traditional Mongolian yurt in a frozen wilderness was the film crew’s base camp for the duration of the Pallas’s cat shoot.

‘They would only appear when the sun was up enough to bask. They spent most of the day keeping their impressive coat in tip-top condition, as well as basking and sleeping. Often they would take time to ensure they had curled their huge tail underneath them, so that their paws weren’t in contact with the cold rocks or ground; but it was clear that they were hungry. The cold weather was eating into the fat reserves they had built up over the autumn. It was remarkable just how quickly they would switch to hunting mode, one minute sleeping, and the next out on the steppe.
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The camera hide was a cramped box in which Pete Cayless, wrapped in a thick duvet to keep warm, had to wait patiently for the cats to appear each day.

‘They eat mostly rodents. Brandt’s voles, Daurian ground squirrels and Mongolian hamsters are the most common prey, and the cats have a variety of techniques to catch them. Sometimes they would hunker down and stalk slowly, before exploding into a sprint, other times they would take several short steps in a staccato, almost robotic way, all the time approaching slightly closer to the prey. Then they’d make a dash, accelerating rapidly to intercept it before it escaped. A third method was simply to sit in front of a rodent burrow, waiting to ambush an unsuspecting victim. It was never quite clear to us how they chose which to employ on each occasion.

‘While most of the time the weather was clear and cold, the steppe could be hit by fast and bitter winds that would whip up the dry snow and sting your face. It was like taking a walk on a windy beach, and I have never been in such cold and dry conditions. It was so dry that any moisture in the air had frozen into beautiful sparkles that floated on the air; and each time you breathed in, the cold air sent prickles up your nose as the moisture froze. When moving from a warm car to the freezing cold, it often triggered a nose bleed.

‘Although we had come prepared for everything, one essential thing we had overlooked was lunch. On our first day we were each handed a steaming bowl of Mongolian cuisine covered with foil, but despite keeping it next to hand-warmers, there was no way we could stop it from freezing. We sat for over ten hours

Taiga Cat




[image: ]
The Amur or Siberian tiger winter pelage appears to blend in with its snowy background in winter. The fur is long, almost shaggy on the belly, and is dense and soft.

[image: ]
In spring, the tiger’s fur is coarser and its strongly striped pattern more evident. When foliage reappears on trees and bushes, this big cat will once more blend in with its forest background.

[image: ]
An Asian black bear applies its scent marks to a tree trunk, an indication that this is its territory. But other scents on the tree indicate there is also danger here – tigers!



[image: ]
At the same tree, the tiger picks up the bear’s scent, and tigers kill bears.



Tundra’s Living Fortress



[image: ]
Musk oxen tend to confront danger by facing it, presenting a wall of horns to an aggressor, with the younger members of the herd tucked safely behind.

[image: ]
LEFT All these newly born musk oxen calves arrived at roughly the same time, so they are all at the same stage of development.
MIDDLE A young musk oxen is extremely vulnerable. It depends on its mother for food and the rest of the herd for protection and must be up and able to run from danger shortly after being born.
RIGHT When confronted with a sudden glut of food, grizzly bears behave just like foxes in a chicken coop, seemingly killing for the sake of killing.
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The sense of smell is important in the bonding of a mother with her calf.

A Seal in a Hurry



[image: ]
Even when the pup is just four days old, a male hooded seal, with one of his hoods inflated, is either scaring off a rival or attempting to attract the mother’s attention, although she’ll have none of it until her pup is weaned.

[image: ]
Two male hooded seals are about to slog it out to be first in line to impress a receptive female.





[image: ]
A male hooded seal displays his pièce de résistance – a bright red balloon created by inflating the septum between his nostrils. Some female seals find it irresistible.


Big but Vulnerable



[image: ]
A group of bowhead whales socialises in shallow water in the Sea of Okhotsk. They are part of a larger group of about 50 whales.



[image: ]
A bowhead whale rubs its body against a large rock in shallow water, probably to remove dead skin and parasites. The rock has possibly been used for centuries.

[image: ]
The film crew and its small skiff is dwarfed by whales that can be up to 18 metres long.

[image: ]
Three bowheads are threatened by a small pod of killer whales, but the larger whales thwart the attack using their powerful tails and broad tail flukes.

[image: ]
Close up, bowhead whales are entirely black except the front part of the lower jaw.
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