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In this fascinating book based soundly in medical science, Mike Stroud – of BBC Television’s The Challenge and SAS: Are You Tough Enough? – sets out the genetics, diet and exercise that enable humans to perform at their peak. Dr Stroud – polar explorer, practising hospital physician, and a former adviser to the Ministry of Defence – analyses individual feats of survival and athletic prowess that illustrate the way the body functions at its best. He dissects his own challenging experiences of crossing Antarctica with Ranulph Fiennes, running marathons in the Sahara and participating in gruelling cross-country endurance races in the United States and gives some tips on how to stay fit for life for those of us who find walking the dog an endurance challenge . . .

This revised edition includes the story of Dr Stroud and Sir Ranulph Fiennes’ incredible 2003 global marathon challenge – seven marathons on seven continents in seven days – in aid of the British Heart Foundation.
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Preface

This book is about the advantages and disadvantages of our evolutionary inheritance. On the positive side, we all have a resilience and physical strength that far exceed people’s expectation. On the negative, there is a propensity to develop serious health problems.

There are many ways in which to push the human body. Some of the chapters relate to performance in the challenges of sport – the activities that men and women have evolved to take the place of hunting and gathering – while others concern our abilities to cope with extreme conditions, examining them through tales of those who have sought challenges in the wilder parts of our planet, or who have met life-threatening situations through accident or misadventure. In addition to descriptions of human strength, some chapters cover human weakness – the heart attacks, strokes, diabetes, and other illnesses that arise from our modern lifestyles and diets that are far from those for which evolution designed us.

The ideas expressed in these pages were developed through an education in anthropology and medicine, and a career as both a hospital doctor and researcher into human performance and survival for the Ministry of Defence, but they are illustrated by more unusual personal experience. I have been fortunate enough to take part in many physically demanding events and expeditions in some of the most savage and beautiful regions of the world. These gave me the chance to explore my own and others’ physical and psychological limits, and have led me to the belief that by taxing some of our hidden evolutionary strengths we can avoid many of our inherited weaknesses, and so remain active and healthy well into old age.

Mike Stroud

January 1998


INTRODUCTION

The Dawn of Fitness

IT WAS A bitter morning. The sun rose with some promise of radiance, orange rays glinting on the hoar frost, but a few minutes later the group entered the marshlands where wreaths of mist emanated from dark unfrozen water. The herald of warmth became a mere dull disc hanging in the misty silence, and the deep cold persisted. As the morning passed the sunlight became no stronger, although its pale presence made the task of tracking easier. The hunters moved forward at a greater pace, running mixed with walking, depending on terrain. The running was welcome – at least it kept the chill at bay.

The men had been following the beast for the best part of three days, moving as fast as they could over the bare, snow-covered plains or pushing through huge areas of naked birch woods. Now they were chilled, tired and hungry – desperately in need of food to replace the fuel that their muscles had burned away. They had seen little that they could eat since starting out. A few nuts, one or two fungi, that was the sum of it – not enough to sustain them if the hunt were to last for many days more. Nevertheless, they still felt reasonably strong, drawing on their bodies’ fat stores that had been laid down months before when the hot summer sun had shone and the land had been a place of warmth and plenty. All that now seemed far away – distant dreams of comfort to offset pain as they waded across yet another icy river.

In their dreams, the whole of summer was a time of pleasure but, in reality, it had been far from easy. Well before the sun had reached its annual zenith, good water had become hard to find and their long trips in search of food had been very difficult. Two of the tribe had succumbed to the heat even before the day of shortest shadows, and more had died later after the return of longer nights. Yet, as with all painful memories, the truth of that time was now relegated to the subconscious. Their thoughts dwelt now on warmth, comfort and recollections of a bounty of food.

Grubs had been plentiful that summer and nuts and berries had coated the trees right up to the first frosts. As well as getting stores into their huts for winter, everyone had been able to eat well right through the leaf-fall, putting on extra fat which now gave them a layer of insulation against the seeping chill and provided a reserve of fuel to keep them moving. Without it, the hunters would have been forced to give up days before.

The mammoth had been wounded from the very beginning, caught by their spears as it wandered into a carefully prepared trap. But although maybe four or five of the sharp flint blades had found their mark, they had served only to weaken the animal. Now, nearly four days later, it still showed tremendous endurance and there were few signs of it slowing down. That was commonly the way. Every winter, when the persisting snows finally forced the men to try to hunt for food, they would go out in their groups and often return empty-handed. They almost never killed anything cleanly, and when they did try to bring down a mammoth, usually they merely injured it and then spent many days harrying the beast before there was any chance of success. Often, they would lose their quarry in the marshes or become so exhausted from the chase that they had to give up. A mammoth was a huge prize but one that was never gained without great cost.

On this occasion, the hunters had not seen the animal since the previous evening and all they could do was to follow the trail that wound through the soft snow. The men were flagging, but they could tell from both the sharpness of the tracks and the recently bent reeds that the beast must also be tiring. They were definitely gaining on it. With this realisation came the onset of fear as each began to think of the final confrontation. Past experience did not make it a prospect to relish, but the burst of adrenaline that fear induced within them renewed their strength, and the line of men moved across the land in a steady lope. Suddenly, there were excited calls from the left. Two of the group were shouting, pointing with their spears and waving their clubs. They had obviously seen the animal not far away. The prize was close – food, fur and bone were there for the taking, and their families would be thrilled if they returned well laden. It would take many days to get back with their loads but at least all their efforts would have been worthwhile.

A few hundred yards away an area of high reeds was active in the cold and windless afternoon. The men on the hill were pointing there, clearly able to see their quarry, and those down below paused to assess the situation. The oldest member of the group had been to this place before and quickly described it to his companions. He knew that in front of them the marshy ground became a thin peninsula, a finger of ever softer mud that extended out into a deep dark lake. It was a strange mere, a pool with a vile taste that he did not understand and one which for some reason remained unfrozen through most winters. The mammoth would be trapped by open water on three sides. It was an ideal place for victory.

The men from the hill rejoined them and they moved off in a line, edging warily along the narrowing mud banks, their stone-tipped spears ready for the kill. They had no misconceptions about the effectiveness of their weapons and they needed space to manoeuvre if the animal turned on them. As they approached the narrowest point of the isthmus, they were particularly vulnerable and so were keen to cross to where they could see that the banks widened out into an area filled with reeds. At the same time, they needed to move slowly in order not to panic the beast. On the wider head of the peninsula they would have their best chance. It was now crushingly silent and each man wondered what the animal would do next. Their hearts beat palpably in their chests and their bodies became as taut as springs.

Without warning, and before they reached the wider reed beds, the mammoth re-appeared. Trapped, wounded and enraged, it charged, determined to rid itself of the persistent pests that had stung and chased it for so long. Although they were prepared, the huge animal charged so fast that there was little they could do to avoid it. Confined by the mud banks, they were trapped as surely as they had meant to trap their prey, and they knew that now no number of spears would stop the mammoth in its tracks. The realisation that they would be crushed brought immediate action: they all turned and fled. It was nearly two hundred spans back to the wider lake shore where rocks and trees would offer some protection – much too far. While only halfway to safety, their legs began to fail them and the pounding of tree-thick limbs drew close behind.

Most of the hunters made it, throwing themselves from the mammoth’s path just as they thought they could run no more. Two did not. One, a young man of only sixteen summers, was felled as he tried vainly to keep up. He had never been one of the faster runners and some had said that he should never join a hunt. Now they were proved right as, his head crushed like fruit, he met his end, but at least it was quick and merciful. The other victim, the older man who had known the place before, was not so fortunate. At fifty or sixty summers, he was slower now than when he had been in his prime and perhaps he too should have stayed at the camp, although that would never have been practical. It was many years since the tribe had last travelled in the region and he was the only one of the elders who remembered it well and could still move fast enough to go out with the hunt. At least, nearly fast enough, for although he had not been killed outright, he was far worse off. His chest had been crushed by one of the mammoth’s feet and he lay on the ground, panting for breath and gasping with pain, while the great beast disappeared in the gathering twilight.

The uninjured men emerged from the rocks and examined their two companions. The younger, quite dead, could be left but the older man was more of a problem. There was nothing they could do to help him, and if he did not die from his injuries he would die from the cold. Nevertheless, they could not abandon him to the wolves and felt an obligation to try and get him back to his family. A stretcher of branches and reeds was hastily constructed so that they could drag him slowly home. To make their journey would take all of seven sundowns, perhaps more, and unless they were lucky there would be little or nothing to eat on the way. It would consume all their strength and determination, but each man knew that they had no choice. Each had survived much worse before.


ONE

Facing the Challenge

FOR MANY PEOPLE, the marathon represents the ultimate in human endurance, but perceptions are changing. Not long ago, the ability to complete the distance was thought to be a capacity confined to superhumans alone, but now it is accepted that ordinary people can complete such races. It is a fact witnessed by the tens of thousands who run through the streets of our major cities every year. Indeed, many now see the marathon as at the lower end of the endurance spectrum. Where, for decades, there were only a few scattered races providing greater tests – the Tour de France or the Hawaiian ‘Iron Man’ – numerous ultra-distance events are now staged all over the world. Simultaneously, there has been an increased interest in activities such as mountaineering and prolonged expeditions to far flung regions. From city streets to mountain tops, more and more people are prepared to pit their fitness and mental stamina against prolonged physical demands. As they do so, it becomes clearer that both men and women have extraordinary endurance capacities.

I first met Mary Gadams in 1994 while running in a multi-marathon across more than 120 miles of Saharan sand. After that race, she read my book, Shadows on the Wasteland, which described my crossing of Antarctica with Sir Ranulph Fiennes. That was a journey made on foot, without re-supply of food or fuel, and with no help from other men, animals or machines. At the time, it was the longest, self-sustained walk in history. Taking this as a proof of my doggedness, Mary became convinced that I should be one of her team as she hatched plans to enter the first ever Eco-Challenge. She telephoned from the United States one quiet Sunday afternoon – domestic routine and the indulgence of a late roast lunch shattered by her invitation to wake up, train, and push myself hard once more.

The Eco-Challenge was a race conceived to take competitors beyond their limits. It would cross more than three hundred miles of demanding back-country in the south-west of the United States using a variety of modes. Much would be running, hiking or mountain biking, for which I could offer both navigational skills and a reasonable level of endurance fitness, but the race was also to include horse-riding, Canadian-style canoeing and white-water rafting, at all of which I was a complete novice. Even the rock climbing, at which I counted myself quite adept, would include the use of artificial techniques to climb huge rock walls. Ascending clamps, pitons, and tape steps, all were unfamiliar to me. I was intrigued but daunted.

Each team had to comprise five persons, with at least one male and one female, and all participants had to complete every event. Here was another cause for concern for, despite my proven slogging skills, I did not see myself as in the same athletic league as her other choice of team mates. I had seen Mary herself running in the Sahara and knew that she was better at great distance than I was. Bill, who had already agreed to join her, had come second in the U.S. National Triathlon Championships, which made him pretty exceptional, and Whit, the other male, held the record for the fastest ascents of the highest peaks in every U.S. state. Most extraordinary of all, was the second woman in the team. Helen Klein was one of the greatest distance athletes the world has ever known.

When Mary persuaded Helen to join her, Helen was already 72 years old and a great-grandmother. Nevertheless, she was as fit as, if not fitter than, most people fifty years younger. She had already shown a phenomenal prowess at extreme distance running – a sport that she took up at the ripe age of 55 to compete with her distance running husband who was fourteen years her junior. I guess that that age discrepancy in itself denotes an unusual biological phenomenon. Helen was always young for her years, and as she became older, the difference between the calendar and reality went on increasing.

After taking up jogging, Helen steadily built up to running marathons. Soon she could beat all comers of her age, and so she progressively increased her distances to discover that she could also perform well at much longer events. Here she could provide competition to anybody, whatever their age or sex. In a way, this was not surprising, for it has been known for many years that beyond the non-stop 100-mile mark, women are as good as men. However, it is unusual to find top-class ultra-distance competitors over the age of 50 and unheard of for an athlete to continue successfully into their seventies. Helen broke all rules. By the time she joined Mary’s team for the Eco-Challenge, 17 years of running had led her to completing more than 75 marathons and 150 ultra-marathons.

Even more worrying for me was that Helen showed little sign of slowing down with her advancing years. She could still run 100 miles in a little more than twenty hours – the equivalent of running close to four consecutive marathons at a pace that was respectable for a young woman. As a veteran, she was truly in a league of her own. Her personal motto was ‘I’d rather wear out than rust out’, and although I was only 40, I would clearly have trouble keeping up with her. Yet, despite my expressing such reservations, Mary was persuasive. I agreed to go for it and, following a now very late lunch, went out for a lengthy jog. The experience cost me violent indigestion and several days of stiffness. There was a long way to go but life felt good.

*

The horses were brought down from the hills on the evening before the race began. You could tell from their wild neighing and the sharp reports as they kicked at the fencing that it had been a long time since they were last cooped up. Speaking to the wranglers, we learned that during the whole winter and the spring the horses had run wild on the high pastures. It did not bode well for a docile mount, and when I walked round the corrals to see for myself that these were the ‘fully trained trekking horses’ described by the race organisers, I was far from reassured. A Palomino in particular caught my eye. Bucking, kicking and even biting at its companions, it looked as if it had never been broken-in, let alone been used for hacks. It also possessed the strangest eyes I had ever seen on a horse – blue, almond-shaped and unearthly pale against the browns of its nose. They looked as if they came from a wolf rather than any equine ancestor, and I prayed that our team would not be making closer acquaintance.

My prayers were not answered. As dawn broke the next morning it was a strange scene that filled the slopes of the desert-brown hills. The fifty teams of five persons each were now mixed with the one hundred and fifty horses that were even more excited than on the previous evening as they were saddled and assigned to riders. The first stage of our race was to be about twenty-five miles with three members of each team riding while the other two ran alongside. Our route stretched away from the high ground on which we stood across mainly flat scrub-covered country dotted with ‘buttes’ of red, towering sandstone rock that looked liked movie-set castles. Those familiar with horse-riding well knew that the stage would be hard on man and beast while the uninitiated, like myself, still thought it would be easy if rather frightening.

Although in the few months before joining the team I had considerably improved my equestrian skills, this was no great feat in view of my starting point. My only previous experience with horses had been a brief attempt to mount one many years before, and that had ended with my falling straight over the far side as the animal shrugged me off. It had seen a novice coming and decided that it had no interest in even walking with such uncoordinated baggage. Now, after attending evening riding classes, I believed that I could get on without such an immediate exit – until I saw that my mount was to be the horse with the ghostly eyes. At that moment I backed down and suggested a change of plan. It seemed safer for one of the more experienced equestrians in the team to take charge of this wilful beast, and since neither of the other two horses looked much better, I was to start out running. In doing so I would join Helen, who was also an inexperienced rider.

We got away at 6 a.m. – not an orderly start but a wild stampede. In retrospect, this was inevitable. The horses were unused to being saddled and mounted and many of the riders were of a poor standard. Why nobody was seriously hurt I do not know. As the countdown was completed, one hundred and fifty animals took off across the desert in a frenzied galloping group, most of the riders totally out of control and hanging on for dear life. With the rough going it was only moments before there was a scattering of bad falls. Some of the contestants dropped at the feet of horses coming on behind; others became entangled in the improvised straps and ropes that were used to attach their kit and were dragged along as bouncing sacks. It was surprising that nobody was seriously hurt, and after about ten minutes, the horses became calmer and spread out as things settled down. The teams which had not sustained a fall regrouped and went on, the rules insisting that all five members stayed close together at all times through the ten days that lay ahead. Behind us, small groups were dotted over the starting plain, some nursing their bruised team mates, others waiting as horses and their supposed riders circled each other warily in a taut-reined waltz of mutual suspicion.

Once the horses had settled, both my own and Helen’s courage returned and after about ten miles we swopped with Bill and Whit and took to the saddle. The horses were still restless, and I could not get my mount to trot for any distance without him getting progressively faster. Before long I would find myself at a canter or full gallop, which terrified me. Then I realised that I had all the space in the world and it did not seem to matter. Careering across the open desert was a very different thing to cantering along some confined British bridle path and, with American-style saddles, it was more comfortable to go fast anyway. Rising to the trot was virtually impossible with an armchair for a seat and so slow speeds, other than a walk, gave a very uncomfortable ride.

Unfortunately, the horse refused to stand still at any time. This was a problem because the team had to stay close together, but every time I tried to wait for the others to catch up, my horse would start pawing the ground, snorting and threatening to rear right up and rid itself of the pest that kept holding it back via the bit. Within a few seconds of stopping, I would be forced to kick the animal on to stop it throwing me. In the end, the only way I could keep in touch with my companions was to gallop away from them for a couple of minutes, and then back towards them again. I had to do this all the way to the first checkpoint at the 14-mile mark.

At fourteen miles we were halfway through the first riding/running stage and there was a veterinary inspection. The vet was unhappy about the way that my horse was overheating, probably due to the considerable extra distance we had travelled together. To be safe, he pulled it out of the race, and so we set off again with just two animals. This was actually no disadvantage. Many of the teams who did not lose horses that were weakening were to regret it later. At the pre-race briefing the night before, it had been pointed out that any team was only as fast as its slowest member, but few had recognised that this was likely to be one of the animals. Although men and women are clearly much slower than horses over a few miles, when it comes to tens of miles, things can change. Humans make incomparable endurance machines.

After the checkpoint, Whit, Mary and I took to running and the terrain became more tiring. We were gaining height up a gently winding valley, entering a range of barren, orange-cliffed hills. It was a glorious place in which to be. Extraordinary natural rock walls and pinnacles were made mysterious by evidence of past Indian settlements. On one cliff beside the trail aboriginal art figures were carved in the ochre stone. You could feel the eyes of history gaze down as we passed beneath.

It was a little way past these carvings that we encountered our first real difficulty. Helen wanted to stop her horse and get off for a pee. She asked me to hold the animal while she retired briefly behind a rock. The horse, that ghost-eyed Palomino once more, was docile enough until she came back to reclaim it. I was holding it by the bridle as she started to climb back into the saddle, but as she did so, all hell broke loose. The horse seemed to think that its day’s work was over, for as soon as Helen got a foot in the stirrup it reared, neighing, whinnying, kicking and bucking wildly. Helen was thrown some distance but landed unhurt. I, on the other hand, felt my head meet one of the beast’s flailing hooves and immediately blood trickled down the side of my face. I wanted to let go and try to staunch the flow, but the horse set off across the valley floor, and I knew that it would go for ever if I did not hang on. Losing your horse meant immediate disqualification, so I kept hold as it dragged me forward, thrashing its head from side to side to try to rid itself of my unwelcome weight.

The whole episode lasted for only twenty seconds or so, though it felt much longer. Holding a galloping horse while being dragged across stones and through scrub turned out to be terrifying but, once committed, letting go seemed an even more frightening option. At least while I held the bridle I could keep my head clear of the pounding hoofs and rapidly passing rocks, and even the Palomino eventually realised that dragging a man by the mouth and halter was not much fun. It finally came to a halt, maliciously lining up with a large and vicious thorny bush with which I now made intimate acquaintance.

Whit ran up and took the halter while I struggled to free myself from the spines. He looked startled when he saw the vivid scarlet of my previously white head-band, with the blood running down from beneath it to my jaw. The blood was already beginning to congeal and must have looked as if it covered a deep wound down half my face. Whit seemed reassured when I spoke and wiped some of the blood away. Although the cut was just a scalp wound an inch or two in length, it was deep enough to need some stitches.

They would have to wait. The rules allowed medical help at the camps between different stages but not any assistance out on the course. We had to cover the rest of the distance quickly so that I could get my cut cleaned and fixed up. With a headache and bruises, and feeling as if I had been through a couple of rounds with Mike Tyson, I went back to the trail – running, loping, walking and finally riding once more to make the first full staging point in the early afternoon. There I handed over my horse to our two-person support team and received seven stitches in my scalp, inserted with only perfunctory local anaesthetic. It was uncomfortable but had the advantage of speed. Night was just a few hours away and we had to move on. We ate and drank well and then took on what we thought would be adequate supplies to see us through the second stage. It was to be a long run-come-hike through deep canyons in the range of mountains we could see ahead before once again crossing open, scrubby desert.

We set off as soon as we could so as to put as much distance as possible behind us before nightfall. Part of the canyon route was a ‘dark zone’, considered to be too dangerous to negotiate without light. We wanted to reach the start of it before resting so that we could enter the difficulties first thing the following morning and then complete the canyon section by the evening. In that way we would be able to cross the hot desert in cool darkness and, if we went without sleep, make it to the end of Stage 2 by early the day after. With the entire distance looking like less than one hundred miles on the map, we reckoned that under 48 hours was a realistic time. As it turned out we were hopelessly wrong, although all the other teams seemed to make the same mistake.

Soon after leaving the checkpoint, we entered the canyon system. We were still a little way from the difficulties that would be barred in darkness, but even here the canyons were winding, narrow, dark and, worse, were largely filled with bitterly cold water. The water was deep enough to force us to swim for quite long distances, pushing our backpacks with our food and emergency equipment ahead of us, shivering violently as we did so. Furthermore, where the canyon bottom was not flooded, the way was jammed with rock falls covered in slimy mud. It was not, therefore, until after midnight that we arrived at the control point at the start of the difficult section and lay down to rest on a narrow ledge above the river, and it was only two or three hours before we were up again to eat and pack before daylight.

It took the next day to struggle through the dark zone gorges. They were so narrow that it felt as if we were in caves rather than clefts. We swam much of the way, and by the time we had completed the difficulties we were utterly exhausted, and there were still many more miles of easier canyons to go. In the end, a second night was nearly over before we emerged mud-coated and somewhat hypothermic at the desert’s edge. We were only halfway to the second stage-point, and later in the day we would run out of food if we did not cut back. We decided to spin it out, and with no breakfast set off once more. The mountains were soon left behind and the bad-lands surrounded us. Above, the sun rose into a disturbingly cloudless sky.

The desert was another nightmare. There were a host of river springs and water holes shown on the map but it turned out that they were either mythical or poisonous – marked with those skulls on posts seen in old Western films. As we set out from the next control point a race official warned us that only Well Springs was safe to drink from. In any case, most of the others were dry. With these springs more than forty miles away and the temperature rising to 30°C in the shade – with no shade anyway – we could not carry enough water to run the distance. We had to walk rather than trot, and it was going to take a very long time.

The terrain was also more difficult than we had anticipated – little easier than the canyons left behind us. Our maps suggested that the desert section would be large open plains, interspersed with empty smooth-floored mountain passes and some truly giant but dry canyons. The contour lines on the maps, however, did not reveal that the entire route was criss-crossed by narrow, steep-sided dry gullies which constantly sent us in search of a safe way down into them and then back up often vertical loose far sides. It made progress very slow indeed. Having risen at 6 a.m. from just one hour’s sleep by the side of the last river, we had not reached the springs by 2 a.m. the following morning, and were still less than halfway to the next checkpoint and more food supplies.

Late that second night we ran out of water as well as nourishment. We were parched, and with the springs now less than ten miles away, we all wanted to press on. Helen, however, was in no state to persevere. Although her endurance was living up to her legend, she was used to both eating and drinking on the run and resting between long days of effort, and the lack of food and rest were beginning to tell on her in a way she had never experienced. Seeing her sway down the trail in the darkness, we had no choice but to halt. But we had no grounds for complaint. We were still in the top twenty per cent of the field, and when we met other exhausted teams, the sight of our great-grandmother made their jaws drop. We loved her for it.

*

There is a common belief that prior to this century everybody died young because the state of medical knowledge was so poor. It is a misconception. If our ancestors reached adulthood, there was a fair chance that they would reach the middle-age of our standards and some would even survive into old age. After all, three score years and ten is a term from the Bible. That is not to say there has been no increase in the average human lifespan. Clearly there has, although most of the increase followed changes in public wealth and health rather than any improvement in medical practice. The introduction of clean water and universal sewerage in the Victorian era did more for average longevity than anything doctors have ever produced. The increase in average age of death also reflects a decline in the mortality of infants, children and women in childbirth rather than of older individuals. Throughout history, and even pre-history, the life expectancy of a forty-year-old has not changed as much as most people imagine. At least, it did not do so until the last twenty years or so.

In these last two decades, the situation has finally altered. Recent medical advance has now influenced the lifespans of the elderly enough to make a difference. In nations with high health spending, the three score years and ten have moved up to and beyond a round four score. But why has this change come so late? The modern medical era should have borne useful fruit well before the last twenty years, particularly with the discovery of antibiotics and their successful treatment of most infections. It seems that every useful medical discovery was offset by detrimental changes to health occurring with alterations in lifestyle. Although we learned to cure diseases that had once been fatal, new and deadly conditions moved in to replace them. Instead of dying from lungs infected with pneumonia or ravaged by TB, we succumbed to bronchitis and lung cancer related to our smoking; instead of cholera and typhoid in our gut, the incidence of bowel cancer rose; and instead of rheumatic fever damaging our hearts in childhood and then killing us later through the scarring of our heart valves, we perished from heart attacks as our arteries became clogged. Overall, millions of us continued to meet an early grave – not through the natural hazards of life, but through smoking, the wrong diet and a lack of exercise.

*

We lay on the desert track with the sky above veiled with stars, although their beauty was hard to appreciate when legs and bodies were so very tired, uncomfortable and sore. We carried sleeping bags for the cold nights but the ground was hard and stony and our tongues cleaved to arid throats, coated in sandy dust. As we tried to rest in the darkness, we could comfort ourselves with the knowledge that the springs were now quite close. We would stop for just two hours for Helen to recover slightly and then move on well before sunrise. In the cool of the early morning, we would be able to lope along, and a couple of hours at most would see dawn at the springs.

Well Springs – what visions that name engendered. Streams tumbling down grassy hillsides, water bubbling over stones and pools in which we could bathe our painful feet. Beside them we would sit and share the very last of our food – a one person pack of breakfast cereal. Then, fully refreshed, we would push on over the last part of the desert to the next staging point. With luck we would be there by that evening, and then we could eat properly.

Yet again, hopes were not matched by reality. Although we arrived at the site of the springs quite quickly, we could find no water. At first we thought that we must have been mistaken about our position and spent some time taking bearings from dimly-seen hills. These confirmed our grid reference. We stood and listened carefully but could hear no running water, just the crushing silence of isolation. Quartering the area carefully, we came across another team that had arrived the evening before. They too had failed to find the water and were waiting for morning light. Ominously, they had already unpacked their emergency radio to call for help if they could not find water. One of them was in a bad way from dehydration, and they knew they could go no further.

The sun rose quickly, and once there was more light we began the search again. After half an hour or so, we heard a shout from some distance. Down a small side valley someone called ‘It’s here!’ We all ran towards the cry – to see, to drink, and to relax. What disappointment. Instead of even one rippling brook, one burbling waterfall, or one small pool, there was just a puddle – a puddle a couple of yards across and only a few inches deep. To make matters worse, it had been trampled by cattle and the water was filled with their droppings. It was a ghastly addition to a liquid that was already seething with small larvae and other swimming creatures. A hard decision had to be made. Should we give up here or extend our trust in our sterilising tablets a long way beyond their specification?

It crossed our minds that we should stop – but that was not the answer for which we had come so far. Not only had we suffered the days of racing already achieved, but we had been through all those months of training and preparation. We could not simply give up because of squeamishness. In silence we filled our cups, dissolved our tablets and tentatively sipped the resulting vile, brown, iodine-flavoured filth. Then, still silent, we prepared our bottles for the rest of the day and made ready to go on. Only Helen actually put the stuff on her small share of muesli and ate it while chatting amiably to the other team who sat in abject depression. Only our 72-year-old faced the situation with unflagging humour and then brightly called for the off. As we left, the others called HQ to throw in their towel.

Our second day across the desert went no better. We walked through the heat, drinking reluctantly from our still limited water supply and heading for the next checkpoint where there would be bottles of mineral water and cans of coke to refresh us. But again, the maps and terrain matched poorly and so a nightmarish zig-zag took the remaining twenty-five miles up nearer to fifty. We had to rest again, and lay that night by the trail in a dusty canyon. It was lunchtime the next day before we eventually reached the second staging point. Instead of 48 hours from the first, it had taken four days and nights, and by the time we got there we all had bad stomachs and diarrhoea from the contaminated water. Even so, we were still in the race, while several others had dropped out. Many of the teams had been unable to face the cowshit water.

We remained at the second stage-point for a couple of hours while Helen was patched up enough to go on. Although young in heart and limb from years of exercise, she was not so young in skin. Hers had seen a long life of Californian sunshine and so her skin was fragile and paper thin. Now it needed to be bandaged to cover the cuts, blisters and cacti scratches carried with her.

The next stage, on mountain bikes, covered about thirty miles of unmade tracks to reach the edge of another canyon system. The ride went well for the first couple of hours, but then disaster struck. Heading down a steep winding hill on a loose gravelly surface, Helen lost control – a result of her gamely performing another sport with which she was hardly familiar. She hit the ground just ahead of me and I braked to a stop. She was quite still and did not stir for several seconds. I was off my bike and at her side before her eyes even flickered.

As a doctor, I knew what I should do. This was a woman who had hit her head hard enough to lose consciousness, albeit briefly. Such a patient should be admitted to hospital for observation, for a blow to the head can cause serious problems later. If there is slow bleeding within the skull, the pressure can build up without signs until quite suddenly the victim can lapse back into unconsciousness. There may then be only minutes before the pressure rises enough literally to squeeze the hind part of the brain out through the hole in the base of the skull. If this happens, it is fatal. Helen had been out for a few seconds, but afterwards was entirely lucid. She said she felt fine and had no headache. While she was raring to go, I faced a dilemma. I knew what I should do but, as a contestant, I did not want to do it. In the end I left it up to Helen herself. She had been a nurse in younger days and knew exactly why people went to hospital in such circumstances. It did not surprise me that she opted to go on, asking me to keep an eye on her through the night to ensure that she did not lapse into a coma. I agreed, and as soon as I had performed a little first aid we were once again on our way.

Above one eye and down one leg, Helen displayed some impressive lacerations, pouring blood. They should have been stitched but that was not an option. I cleaned the wounds as best I could and applied paper adhesive closures carefully. They would leave her with scars but she would bear them with pride. The whole episode served to emphasise her extraordinary mental as well as physical strength.

*

In addition to the misconception that in the past people died young, another false premise directs our thinking to the likely consequences of ageing. In western societies, it is accepted that as decades pass we inevitably become less active. It is assumed to be a natural part of senescence but, from an evolutionary point of view, this cannot be true.

The events I described in the prologue – the multi-day chase of the mammoth – were pure fiction. They were guesswork, portraying one aspect of life from perhaps ten thousand years ago. The image fits the popular pictures of Stone-age life in northern Europe, but anthropologists believe that the idea of early men as a spear-wielding mammoth hunter must be misleading. Women probably hunted also and, away from winter, the hunt would have been a minor part of life anyway. Antelope are very fast and, wary and, as Jared Diamond has pointed out in his book The Third Chimpanzee, poking a buffalo, rhinoceros or mammoth with a stone-tipped spear would be tantamount to suicide.

Most of the early hunter-gatherer populations must have depended more on gathering than hunting. Grubs, worms and insects would have been added to a diet of fruits, nuts, roots and berries, and so they were not vegetarians. Rodents and birds would also have been caught on occasions, but success with larger quarry must have been rare. The return of the hunting party bearing rats and rabbits is a somewhat less macho image than one bearing elk and elephant.

Nevertheless, gathering foods would have entailed hard work. Men, women and children must have travelled widely and almost constantly, searching for plants, tracking with the hunts that did occur, and crossing whole regions with the change of seasons. Activity, extremes of climate and an almost constant threat of starvation must have been an integral part of life. To survive, everyone must have been extremely physically fit, whatever their age.

The need to stay fit would have begun to change with the advent of civilisation and the development of farming. Early in the process, most people would have remained physically active, working on the land. Later, however, more and more individuals would have become more sedentary as they took to trading and administration, and not until very much later, with the arrival of industrialisation and transport, would levels of activity have markedly diminished. Only in recent years, in the age of silicon, has inertia become the norm. A century ago, most people would have been active through most of their childhood, teenage years and adulthood, but in the last few decades the situation has been transformed.

Today activity levels for most individuals diminish with age in line with their changing commitments. While young children, our games keep us active for much of every day – although even this is threatened by the lure of the ‘Megadrive’. Then, as we go through high school, spontaneous games decline and some days see little in the way of vigorous movement. Early adult jobs or university education see activity become more sporadic still, confined to an hour or two a week at a favourite sport. Then it stops altogether. In the developed world, most men and women over the age of 30 abandon physical exertion altogether and turn instead to the inescapable attractions of the motor car, television and the Internet. At around the age of forty, some do briefly resume exercise in an attempt to maintain, some semblance of a youthful body, but few stick at it for long. Soon they rejoin the sad but inexorable drift towards sloth – the normal four-stage progression of accepted adult ageing described by Sue Lim in a BBC radio programme as: ‘Lager, Aga, Saga and Gaga’.

When I make this point to friends or colleagues, I am accused of exaggeration and, yes, I admit, many adults do undertake something. They tend a garden, perform some D.I.Y., push trolleys round the supermarket, and may even walk the dog. Yet none of these things will stress the heart, lungs and muscles in ways for which they were designed. Even if spared immobility through bad joints or other illness, middle to old age sees those who do not have physically demanding jobs lose their physical fitness to such a degree that they even fail to meet the minimal demands of life in the late twentieth century. They become too infirm to get by without help. Of course, they may say ‘So what? We have no need to push ourselves at all.’ Few realise that they are turning a blind eye to the advantages that exercise can bring. Meanwhile, stories of capacities such as Helen’s become more and more extraordinary.

*

The end of the cycling delivered us to the lip of Snake Canyon – another dark zone. In many ways we were grateful for that and settled down for our first night’s sleep of more than a couple of hours. Unfortunately, it soon began to rain and the bivvy covers of our sleeping bags – being thin to minimise the weight of our backpacks – were totally inadequate for a desert downpour. Where twenty-four hours before we would have killed for this water, we now lay soaked, miserable and cursing in the cold. By sunrise we had slept little and now faced another formidable obstacle.

Snake Canyon was quite magnificent. More than two thousand feet deep and winding away to join the distant Colorado river, it formed a huge chasm at our feet. Five separate ropes, more than six hundred feet long, disappeared into the chasm from the canyon lip, dropping into a huge void down a wall that could not be seen even if you lay down and peered over the dizzying drop. We were above a huge, overhanging half-dome, and after donning climbing harnesses and helmets, we attached ourselves to the ropes and gingerly stepped back, down and out into space.

None of us had ever done anything on this scale before. The ropes had been specially made to rig this, the highest free abseil the world had ever seen. Helen, in particular, had had only limited training – abseiling inside a California gym – but in yet another demonstration that age need not limit your possibilities if your attitude does not, she stepped over the brink with a smile and a wave for the cameras. Then she raced down her rope faster than the rest of us.

The rappel delivered us on to a huge ledge part of the way down the canyon wall, and from there we traversed left to turn a steep corner. I went first and emerged on a small rock platform from which a rope spanned an enormous side canyon. It was about seventy yards long and pulled tight to an anchor point on a ridge beyond the deep cleft in front of us. That ridge was just a narrow blade of rock, and I could see a team ahead making their way along it, traversing the broken sandstone teeth. From their nervous and slow progress, it was obvious that another canyon lay on the far side, perhaps matching the thousand-foot drop at our feet. One thing was certain: this was not a course for the faint-hearted.

Helen came up behind me, exhaustion in every movement. The last few days had taken their toll, but as she reached the edge and stopped, she smiled as usual. There was no way that this was going to phase our granny. Casually she began to ready herself for the crossing, clipping into the belay point and examining the ropes that spanned the abyss. Then she sat down for a moment, obviously thinking about her situation. Up until now, Helen had only read about Tyrolean traverses, but here she was about to cross one of the most exposed spans I had ever seen. On the ridge ahead there were more of these rope bridges spanning the gaps between the huge rock teeth. There was no doubt that we were in the middle of some of the most dramatic rope lengths the climbing world had ever seen. While I checked her harness and safety kit, she quietly ate a powerbar and summoned more of that mental strength.

When I signalled that all was ready, she got to her feet, drew a deep breath and, on the count of three, jumped, and I pushed. She flew out over the void with a whoop of combined fear and glee, speeding down the rope with her pulley running free. Then, after perhaps a hundred feet, she began to slow as she reached and passed the mid-point of the span, eventually coming to a halt dangling right over the centre of the canyon. Now she would have to work to get herself up the other side – pulling hand over hand up-hill.

However hard you tension these ropes, your weight stretches and bows them, and moving beyond the middle is demanding. Helen began the job but the further she went, the steeper the rope became. I could see her fighting her fatigue. Although her legs were strong from years of running, she had never taken on challenges needing this sort of upper body fitness. It was telling, and her face showed the pain. If she did let go she would be back in the middle of the canyon and weaker than before. We all shouted encouragement.

‘Go, Helen, go!’

At last her hand touched the far side and painfully, slowly, she managed to clip a karabiner to the anchor point. There she rested briefly before pulling herself in. She struggled to her feet and sat down with chest heaving. Fighting to regain both breath and emotions, she raised her hand and waved me on.

One by one, we all followed, and once established on the rock blade, we began to move along it – walking, crawling, and climbing. We remained attached to ropes at all times, but although this granted safety, they did not remove the overwhelming sense of height. I had climbed for much of my adult life but had never been in such an exposed position, and for people like Helen and Mary, who had never known climbing, it must have been totally overwhelming. The broken blade was also not the end of the rock course. From the last gigantic tooth that thrust out into a bend of Snake Canyon, we descended by a series of abseils surrounded by nothing but air. Altogether there were eleven more descents to reach the river floor below and so it was late in the day when we finally came to the canyon bottom and once again were swimming, wading and scrambling towards the next goal. We would rendezvous that night with our support team and then take to the water for much of the rest of the race. There were four more days in which to complete the course.

*

For our hunter-gatherer ancestors, inactivity at any age must have run counter to evolutionary development. Older members of groups may have become somewhat slower as they aged, but they could not have foregone an active lifestyle. If they had done so, they would simply have been left behind. Perhaps this is what did happen. When older individuals, past useful breeding age, needed a share of food and held things up, their families and fellows simply abandoned them. Yet such a cynical view runs counter to logic. The rejection of the elderly would not have assisted group effectiveness in a world where nothing was written down. All wisdom resided within the elders, for it was they who knew where water might be found in the once-every-thirty-year drought, or where the herds had gone when they failed to follow their usual migration routes. They would also have made invaluable babysitters, not for trips to the Stone-age entertainment complex but on a daily basis while the younger adults sought for food. Group survival must have depended to some extent on grandparents and on selection of genes conveying longevity.

There is a mistaken belief that it is impossible for nature to favour genes conveying an increased lifespan. It follows a simplistic interpretation of Darwinism, that natural selection works only on individuals. If that were the case, any mutation that gave benefit beyond breeding age could not become established through selective advantage, since only genes granting an individual greater personal breeding success could become more common. A gene improving lifespan beyond active breeding years would therefore fail. In reality, however, natural selection acts on groups as well as individuals. Throughout early history our ancestors would have lived in small bands based around extended families who shared many genes. A gene that made someone live longer might not lead to that man or woman having more progeny, but might still make his or her group more likely to survive. Since other group members were close relatives, they would be likely to be carrying the same gene and hence, in the end, natural selection could favour the longevity gene. Nevertheless, it could only do so if there were no costs. The survival of the elderly had to come without automatic physical weakness.

The selection of physical fitness must have occurred at all ages. Those who were more capable of going the distance to find the foods, and of moving fast when hunting or escaping the animals that turned on them, would have had a better chance of surviving at all times of life. Similarly, those who could remain strong when too hot, cope when too cold, or keep moving when short of food and water, would have been the ones to live. More important, they would have bred more successfully. Genes conveying resilience of all types must have been passed from generation to generation over hundreds of thousands, even millions of years. The result was inevitable. Through the passage of eons, most of the peoples of our ancestry were cut down by the blind sword of selection to leave a species that was supremely fit and adapted for survival in the wild environments of the Earth.

*

The white-water rafting was to take place on a section of the Colorado river known as Cataract Canyon, where serious rapids with Grade 5 wave trains, drops, stops, and rocks abound. Our inflatable rafts were very small compared to those used by commercial companies taking tourists down the canyon with guides. We too were going to have professional help for this risky part of our journey. The clock would be stopped for the time we spent on the white-water section of the river and then started again once we were below the major rapids, where the guides would leave us to paddle on down river to our exit point.

Even our team’s expert guide, a young woman called Molly, expressed some concern about taking us down the rapids in a smaller boat than she had ever used before, especially with an
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