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    No one in the world would have expected the temperatures and surfaces which we have encountered at this time of the year. . . . It is clear that these circumstances come on very suddenly, and our wreck is certainly due to this sudden advent of severe weather, which does not seem to have any satisfactory cause.




    Robert Falcon Scott




    Message to Public




    March 1912
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     PREFACE




    In November 1911, Captain Robert Falcon Scott led a British team across the snows of Antarctica, striving to be the first to attain the South Pole. After marching and skiing more than nine hundred miles, Scott and four companions reached their goal in January 1912, only to find that a group of five Norwegians headed by Roald Amundsen had been there almost a month earlier. The stuff of Antarctica’s most tragic legend was born as Scott and his polar party all perished on their return journey over the Ross Ice Shelf.




    Scott led not one but two expeditions to the Antarctic: one on board the ship Discovery in 1901–4 and the second on Terra Nova in 1910–12. In the years immediately following his fatal Terra Nova journey, Scott was revered as an icon of courage, determination, and sacrifice. Several British generations were taught the moving story of his struggle, and he became a pinnacle in a distinguished line of national polar heroes.1 But as early as the 1920s, some critics began to raise doubts regarding the actions and even the character of Robert Falcon Scott. One of Scott’s earliest detractors scorned the “complete absence of genius . . . in the transport arrangements,” drawing sarcastic contrast between Amundsen’s apparently effortless success with sled dogs and Scott’s failure through reliance mainly on horses and human effort. Scott’s leadership also became a target for derision, as did the expedition’s planning and scientific goals.2




    One best-selling book created a devastating portrait of Scott and his men not as stoic pioneers but as inept bumblers, and its well-acted serialization in film brought that story to television sets around the world.3 Once such seeds were sown, Scott’s mistakes grew to assume legendary proportions, radically transforming the figures of all of the men of Scott’s fatal expedition from heroism and tragedy to folly and even farce. The contrasting views of Scott as remarkable hero and incompetent bungler now vie for the hearts and minds of those who study Antarctic history.4




    But decades have passed since the most disparaging works were first published. Today’s science has provided unforeseen insights into old questions, ranging from the structure of the human gene to the guilt of criminals and the physics of stars. Might modern science shed new light on Scott’s fatal trek? I became intrigued by that question over a period of about fourteen years during which I made four trips to the Antarctic on another purpose—to study its ozone layer. I also studied the diaries, books, and papers of Scott and of the men who had been with him. I read them as a humanist and was moved by these remarkable people, in whom I found much to admire. I read them as a scientist and found pieces of the puzzle in the combination of their words with insights from today’s science. In this book I have interlaced the men’s own stories with contemporary scientific information to paint my view of their lives, their characters, and the reasons why some of them died.




    Part of Scott’s story inevitably revolves around the weather. The myth of the bumbling Scott casts him in the role of a whiner, a man who collapsed in the face of a normal and perhaps not even very terrible dose of Antarctic wind and frost. For most of the twentieth century, we knew very little about the weather along the remote route where Scott and his men walked. But in the early 1980s scientists positioned several reliable automated weather stations at sites near his path. The machines were placed there not to probe history but to further the science of meteorology and to improve aviation safety for flights to the research station in the heart of the continent at the South Pole. Those instruments now furnish the first detailed insight in seventy years into the weather conditions along Scott’s via dolorosa, the 170°E meridian that reaches from the Pole back to Ross Island on the coast of east Antarctica.




    The British are long since gone from the places that Scott’s men explored. They largely live and work on the opposite side of the vast continent. Americans and New Zealanders are now the stewards of the sector of Antarctica that extends from Scott’s base camps to the South Pole deep in the interior. It is the colonials who are the contemporary caretakers of the historic huts, and it is the colonials who make the weather measurements that provide a new window into what happened to the men who once lived in them. I began peering in through that window with the unscientific preconception that Scott might have made his greatest error in misjudging the conditions of wind and temperature that he would be likely to encounter on the way back from the Pole. I imagined that he and his men might have met their end because they foolishly failed to consider the most basic parameter that dictates every aspect of life and death in the Antarctic: the weather.




    But as I examined the data and studied the men’s personal diaries, I realized that it was my view and not theirs that was narrow and foolish. I saw to my surprise that Scott and his team had analyzed the meteorology in exquisite detail, in a manner that can only inspire the greatest admiration by scientist and nonscientist alike. In this book, I will not only describe what the weather they met with was like, but I will also show how they painstakingly approached the critical question of what they ought to expect on the journey to the Pole and back. Their story has been told before and with great eloquence, but here I will add the key dimension of the towering challenge of the weather—one with which they insightfully grappled through each and every step of their sojourning. I will show that in the last month of their lives, nature dealt them a crushing blow in the form of conditions that can now be shown to be far colder than normal, and therefore radically different from those they quite sensibly expected to find. In simple terms, Scott and his men did everything right regarding the weather but were exceedingly unlucky. I will make the case that they were killed not primarily by human error but by this unfortunate and unpredictable turn of meteorological events.




    In sifting through Scott’s legend, I learned about other sciences that opened additional vistas into his life and fate. The disciplines of sea ice dynamics, nutrition, snow physics, materials science, and human physiology are each relevant to Scott’s plight. As I discuss the journey of Scott’s men, I will show that more than one myth of Scott as a bungler crumbles when examined with insights from these technical disciplines as they are understood today.




    Some components of the legend of Scott’s gaffes seem to me to stem from misunderstandings of Antarctic conditions. The unique environment of the coldest place on earth can approach that of another planet, and this otherworldly nature changes how some matters should be perceived. In each chapter of this book, the reader will be exposed to that environment through the eyes of a modern visitor to Antarctica. He is an Antarctic “everyman” who is intended to serve as a living guide to the sights, sounds, legends, and above all the ferocious weather of this singular place. The visitor’s experiences and perceptions are not mine alone. He is an amalgam composed from many sources, stories, and conversations with Antarcticans. Nearly all of those friends and colleagues are male, and hence so is he. His experiences did not occur precisely as described in all cases, but each incident is a truthful depiction of modern Antarctic life and illustrates its contrasts and its similarities with the staggering struggles of the early explorers.




    As I will show, Scott was a man of remarkable strengths and some stunning weaknesses. He did make some key blunders. And he documented many of his errors with surprising frankness. I seek balance in this book, and the honesty that I hope Scott himself would have wanted.




    Regardless of history’s ultimate verdict on Scott himself, 1 believe that the stories of Scott’s remarkable companions deserve far better than the bleak place often accorded them alongside a legend of the leader’s mistakes. A further goal of this book is therefore to paint a portrait of the members of this exceptional team as distinct from that of their leader.




    A few points of explanation may help the reader to follow my depiction of the science, the men, and their captain. I have included five maps that illustrate where Scott’s expeditions were based and where key treks of exploration were carried out. I have also presented a series of technical figures that relate mainly to meteorology, but have endeavored to incorporate their messages in the text for those disinclined to study such graphs. The data used to construct the meteorological graphs come from the Internet archive at the University of Wisconsin, Madison, and from volumes 1 and 3 of G. C. Simpsons pioneering treatise (see Selected Bibliography), except as noted. In most cases, daily minimum temperatures are provided as a measure of the men’s greatest source of misery and to compare the sparse historical data (typically only three daily readings) with the nearly continuous measurements of the automated weather stations. A glossary is provided to explain terms specific to polar exploration. All of the temperatures are given in degrees Fahrenheit for consistency with the units employed by Scott and his men, but the glossary presents the formula for conversion from Celsius to Fahrenheit and includes a handy table that should allow readers to understand the cold in any units they prefer. All distances are given in statute miles, the unit of measure still common in Britain and the United States. Scott and his men employed both statute miles and geographical (or nautical) miles in their writings. (One geographic mile equals 1.15 statute miles.)




    Fourteen men left Scott’s Terra Nova hut on Ross Island bound for the South Pole in late October and early November 1911, driving dogs, ponies, and motor sledges. In this book, I will sketch key aspects of the personal accounts left by six of those explorers (Scott, Edward A. Wilson, Edward R. G. R. Evans, Henry R. Bowers, Apsley Cherry-Garrard, and William Lashly); three of these men turned back and lived while three others went on and perished. Published works will be referenced whenever possible, so that interested readers can probe the record for themselves. To read the words written by all six men is to become immersed not just in their accounts but also in their individual personae. Their human story contains great tragedy, but it also contains a richness and beauty that rivals that of the continent itself.
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 PROLOGUE


    


    


    The Hut at the Bottom of the World





    The wood has been sanded to a smooth finish by the relentless blizzards that have pounded against the hut for nearly a century. In the uncommonly dry air the planks have remained firm, and the styling looks strangely contemporary. If not for the surreal desolation of the frozen landscape that surrounds it, this curious structure could be today’s vacation retreat. Indeed, it once was a place of sanctuary—a shelter against the brutal cold of the continent at the bottom of the world. But some of the men who struggled against all odds to reach it, forcing themselves to march through raging storms and chilling temperatures, fell just short of its broad verandah. The warmth of life ebbed out of them a scant hundred and sixty miles away in March 1912 as they perished on the ice after completing the remarkable feat of walking more than nine hundred miles from 77°48′S to the South Pole and nearly all the way back. They reached the Pole on January 17, 1912, hoping to be its first visitors. But they arrived only to find that others had been there just a month before.




    The hut’s fine woods can be traced to its origins in Australia. The building is roughly square, with each face thirty-six feet in length. It was brought here in 1902 but was used little during Scott’s first Discovery expedition. Captain Scott returned here in 1910 on board Terra Nova to begin his struggle to reach the Pole, and the old hut served the men of his second expedition well and frequently during 1911 and 1912.




    The hut sits at the end of a small spit of volcanic land. To the west lies the border of the majestic Transantarctic mountain range. The foot of the spit spills into the ocean but is seldom lapped by waves. The Sound is usually white rather than blue, frozen hard and unyielding.




    

      [image: ]



      Figure 1. The Discovery hut, McMurdo Sound. Painting by E. A. Wilson, April 7, 1911. Scott Polar Research Institute, Cambridge.


    




    For many decades the hut stood alone in this remotest corner of the world, but today it is dwarfed by dozens of modern and much less graceful buildings. Around it lies the largest contemporary research station in Antarctica—McMurdo, the hub of America’s scientific enterprise on the ice. Only three miles away lies the New Zealand station, Scott Base. In the height of Antarctic summer, about a thousand people live in the comfortable dormitories nearby, and even in winter this desolate landscape is now populated by more than one hundred souls.




    The visitor enters the hut on a Sunday. The structure and contents have been carefully restored and maintained as an informal museum, a place where the calendar has remained frozen at 1912. Under the vaulted ceiling, stacks of food and supplies stand in neat rows, as they have for many decades. Heavy wooden skis still lean in the corner, and an overwhelming array of canned and bottled foodstuffs lines every wall. The wind rattles the windowpanes, and its reach is bitter on the exposed flesh of a human face. It feels as if the inhabitants have been gone only a few minutes, as if the door could open at any moment to admit a ghostly troupe of Victorian explorers—Scott, Wilson, Bowers. If they returned now, these three Britons would surely be heartsick to learn that they are no longer emblems of tragic heroism but targets of widespread ridicule. Scott in particular is viewed by many who know of Antarctic legends as ineffective, amateurish, and bumbling. It is enough to make a proud man walk out to his death in the snow, and there are those who say that that is exactly what he did in order to avoid facing the world after his failure to reach the Pole first.




    As the visitor leaves, he notices a mummified seal carcass on the verandah near the door. All contemporary residents of this land have heard enough of the legend of Scott the bumbler to believe that the men who marched to the Pole surely died of scurvy on the way back, in part because as proper Victorians they spurned the fresh seal meat that would have helped to avoid the dreaded disease. The visitor pauses for a moment, puzzling over the seal and wondering why it was placed there if not to be eaten. Then he shrugs and tells himself that this meat must have been intended as dog food. He locks up the hut, pulls on his hood, leather gloves, and goggles, and walks out into the force of the cold wind, secure in the knowledge that he is a smarter, more careful visitor to this land than those sadly misguided Englishmen.
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      Figure 2. The Discovery hut, January 2000. Buildings of McMurdo Station, the operational hub of the United States Antarctic Program, are in the background, including the group of four large dormitories where many visitors sleep. Photograph by Beth Sheid.


    


  




  

    
 ONE


    


    


    Into the Pack





    The visitor approaches Antarctica from the air, in the relative comfort of a plane that soars over the shifting ice pack. Viewed from above, the pack is a complex network of interlocking puzzle pieces. A glimpse of a roving pod of killer whales helps to put the size and the danger of the huge blocks of drifting ice in perspective. Most of the pieces are flat and tabular, but here and there the molded contours of immense hilly bergs thrust up from the surface. Nearly a century has passed since Scott and his men sailed south in their tiny wooden ships, the Discovery and the Terra Nova, inching their way along the leads of dark water that snake through the treacherous maze of the pack.




    In summer, Antarctica is a monochromatic world dominated by white ice and black sea. As the plane reaches the continent, the pack is replaced by pristine slopes of high white mountain peaks, and the wind-whipped snow streams off their summits in curving waves. There are no signs of civilization on the landscape, no trees or settlements. The land below is far from the few small stations that dot the continent today. The mountains slowly give way to vast snow fields, smooth rivers of white that remind the visitor of the plight of the men who were the first to trudge along this barren land. They were utterly alone, lacking even radio contact with the living world beyond the ice. Radio had just been invented, and decades would pass before equipment powerful enough to reach civilization would be deployed on a polar expedition. As the explorers walked along an endless plain of snow, the wind enigmatically covered their tracks, leaving the surface as pristine as it had been for millennia and abandoning them to the struggle of finding their way back. The force of the wind sometimes produced sastrugi, wind-blown snow sculptures perhaps a foot in height. But these were only annoyances to the marchers. The real hazards were found where the flowing snow encountered the obstacles of land. There the pressure ridges reared up to form huge escarpments of snow and ice, while underneath lay the blue crevasses that stretch hundreds of feet down, deep into the cold heart of the continent.




    As the airplane turns, Ross Island looms up out of the frigid landscape, a free-form statue in ice with three distinct lobes formed by the contours of its shores. Mounts Erebus and Terror jut up above the frozen sea. The glaciers that flow down from their summits render much of the island a maze of crevasses. The research station lies on its western side, across the sheltered Sound from the coast. As the plane circles before landing, the visitor may catch a glimpse of the graceful arc of ice that delineates the Barrier, a formidable shelf of ice and snow that begins just beyond the island and extends far beyond the southern horizon. The Ross Sea forms a vast bay underneath the Barrier, more than a hundred feet beneath the snow surface. The Barrier and the great Beardmore glacier beyond it are a highway to the Pole in the distant south.


  




  For centuries, men wondered whether there might be a great southern land beyond the known coasts of South America and New Zealand. Among the first to sail those waters, pushing his ship deep into the pack in 1841, was Sir James Ross, who “observed that great wall of ice which he named the Great Barrier. At the eastern end of this wall he achieved his highest latitude, 78°n′S., an advance of nearly four degrees on his predecessor.”1




  The Barrier’s imposing face is a sheer cliff of snow, reaching nearly two hundred feet in height over much of its vast length of four hundred miles. Today it is no longer the challenge it once was, and it now bears its discoverer’s name (Ross Ice Shelf; see map 1). Beneath lies the sea that Ross and other early sailors conquered, but the Barrier stopped them at the border to Antarctica’s interior. Several expeditions followed Ross to Antarctic waters, prompted in part by the potential for commercial whaling and sealing.2 Toward the end of the nineteenth century, both poles became a focus of attention in science and exploration—for they were the last remaining untouched corners of the planet. The sea discovered by Ross drew his countrymen back to its icy waters several times in the first few decades of the twentieth century, as the British competed with other nations for priority in Antarctic discovery.
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    Map l. Representation of Antarctica and its topography. The vertical scale has been exaggerated to illustrate the steep grades that lead to the interior of the continent. Computer-generated image courtesy of Dr. William Neff.


  




  In 1893 the president of the Royal Geographical Society, Sir Clements Markham, resolved to organize a British expedition to probe the virtually unknown land beyond the Great Barrier. Such an undertaking required a large capital investment, and Markham led a multiyear effort to secure the necessary funds. A single private gift of the then-staggering sum of £25,000 was among the donations collected. This brought the total close to £92,000, equivalent to more than three million dollars today.3 About £44,000 were expended for the design and purchase of a new ship, the Discovery, which would bear the expedition to Antarctica’s shore.4




  Robert Falcon Scott was born near Plymouth in 1870, the eldest son among four sisters and two brothers whose father had owned and sold a small brewery. “Con” followed the traditions of his family in pursuing a military career. His father had been the youngest of five brothers and the only son who led a wholly civilian life.5




  Scott was a midshipman when he first met Markham, who was visiting a cousin who happened to be the commodore of the training squadron in which young Scott served in 1887. Twelve years later Scott was a first lieutenant on leave in London. He wrote of a day when he walked down Buckingham Palace Road and “espied Sir Clements on the opposite pavement, and naturally crossed, and as naturally turned and accompanied him to his house.” Through this chance encounter, Scott said that he “learned for the first time that there was such a thing as a prospective Antarctic expedition; two days later [he] wrote applying to command it.”6




  Markham was determined that the expedition should follow the traditional mode that characterized British exploration in the nineteenth century, namely, “to afford opportunities for young naval officers to acquire valuable experiences and to perform deeds of derring doe.” Markham sought a very particular sort of man to command the endeavor that he had brought to fruition, writing that “the fatal mistake, in selecting Commanders for former polar expeditions, has been to seek for experience instead of youth. Both cannot be united, and youth is absolutely essential. Elderly men are not accessible to new ideas, and have not the energy and capacity necessary to meet emergencies . . . . The inexperience and haste in decision of young leaders are disadvantages which sometimes accompany their youthful energy, but they alone have the qualities which ensure success . . . . New ideas, novel situations meet with cordial welcome when young men are at the helm.” Along with youth and inexperience, Markham wanted a leader with a “scientific turn of mind,” for he was resolved that exploration, particularly polar exploration, must embrace dual goals of geographic and technical discovery7




  Scott was appointed leader of the expedition in June 1900 and took extended leave from his naval obligations (then at the rank of commander) for the purpose. He was acutely aware that he amply met Markham’s criteria of youth and inexperience, writing frankly that “I may as well confess at once that I had no predilection for Polar exploration.”8




  Thus began Scott’s journey to the coldest place on Earth. Scott’s writings frequently reflect relentless doubts of his own abilities to meet the challenges of the task before him, along with a high regard and appreciation for the men who served under him. On the Discovery expedition, he chose two sailors to accompany him on a historic trek past the mountains west of Ross Island onto the high plateau, seamen “Taff” Evans and William Lashly, both of whom later played major roles in Scott’s last expedition. He described those men in his account of November 22, 1903: “I have little wonder when I remember the splendid qualities and physique of the two men who remained with me. . . . Evans was a man of Herculean strength. . . . He had been a gymnastic instructor in the Navy, and had always been an easy winner in all our sports which involved tests of strength. . . . Lashly . . . had one of the largest chest measurements in the ship. He had been a teetotaller and non-smoker all his life, and was never in anything but the hardest condition.” Following this praise of his companions, Scott not only expressed concern about his own merits but wondered whether he deserved an equal share of the food: “My own weight. . . fell so far short of the others that I felt I really did not deserve such a large food allowance, though I continued to take my full share.” Scott was clearly not a confident officer who met the tasks of command with assurance, even admitting, “I had set my mind on obtaining a naval crew. I felt sure that their sense of discipline would be an immense acquisition, and I had grave doubts as to my own ability to deal with any other class of men.”9




  Apsley Cherry-Garrard, at age 24 one of the youngest members of Scott’s fatal Terra Nova expedition; described his leader as a man of extraordinary personal charm: “an attractive personality, with strong likes and dislikes, he excelled in making his followers his friends by a few words of sympathy or praise: I have never known anybody, man or woman, who could be so attractive when he chose.”10




  A window into Scott’s personality and style of human interactions is furnished in turn by his enthusiastic description of Cherry-Garrard: “Cherry-Garrard has won all hearts; he shows himself ready for any sort of hard work and is always to the front when the toughest jobs are on hand. He is the most unselfish, kind-hearted fellow, and will be of the greatest use to the expedition.”11




  Scott was admired by many of his men not only for his personal charm but also for his physical stamina in the daily toil of marching and skiing across the Antarctic (referred to as sledging, after the wooden sledge, a sled on which supplies were carried; see glossary). Cherry-Garrard, for example, wrote that “sledging he went harder than any man of whom I have ever heard”12




  Scott’s account of his Discovery expedition hints at the problems the inexperienced commander was to face in his polar travels and in subsequent analysis of those voyages by a curious world. He is often remarkably honest about damning events that bear on his leadership, as in his description of preparations for the departure of an exploratory party on March 4, 1902: “I am bound to confess that the sledges when packed presented an appearance of which we should afterwards have been wholly ashamed, and much the same might be said of the clothing worn by the sledgers. But at this time our ignorance was deplorable; we did not know how much or in what proportions would be required as regards the food, how to use our cookers, how to put up our tents, or even how to put on our clothes. Not a single article of the outfit had been tested, and amid the general ignorance that prevailed the lack of system was painfully apparent in everything.”13 More surprising than the problems encountered is Scott’s frank description of them in a document meant for public consumption. The writings reveal an honest and complex man, a leader who dwelled relatively little on precautions and much on testing as he went along.




  Scott devoted the year from June 1900 to June 1901 to a frenzy of preparation for a three-year polar absence, noting that “few people can realize what an extraordinary variety of articles is required on such an expedition as ours, where a ship and its crew are to be banished from all sources of supply for a lengthened period.” The firm of Colman’s donated nine tons of flour and a quantity of mustard, Cadbury gave 3,500 pounds of cocoa and chocolate, and Burberry contributed windproof clothing.14




  In October 1900 Scott took pleasure and guidance from meeting the great Norwegian explorer Fridtjof Nansen, who was a leading figure in the race to conquer the high Arctic. He did not reach the Pole but set a farthest-north record by sledging to near 86° in April of 1894.15 Scott and Sir Clements Markham traveled together to Norway and “gathered a great many practical suggestions from Dr. Nansen.” From Norway they went to Berlin to meet the leader of a planned German expedition. In both encounters Scott felt that he was “met with the greatest kindness and consideration” and he apparently enjoyed becoming part of the small, elite corps of international polar explorers.16




  On June 3, 1901, Discovery was brought from Dundee to the London Docks Company, and on the last day of July 1901 the ship wended its way down the Thames to begin its southern voyage. The wooden vessel was of the “old English whaler type, designed to sail the high seas and push forcefully through the looser ice-packs.”17Discovery had two coal-fired boilers that delivered about five hundred horsepower to assist in pushing through the pack in calm winds. The bow was reinforced by “a network of solid oak stiffeners [of] a strength which almost amounted to solidity . . . cunningly scarfed to provide the equivalent of a solid block.” The crew’s average age was twenty-five, and the ladies of New Zealand jokingly dubbed the young men in their oak ship the “babes in the wood.”18




  The strength of the bow allowed Discovery not only to push aside the ice pack but also to do modest penetrations, even though the ship was not an icebreaker (fig. 3). Scott wrote:




  

    Many a time on charging a large ice-floe the stem of the ship glided upwards until the bows were raised two or three feet, then the weight of the ship acting downwards would crack the floe beneath . . . and the ship would gradually forge ahead to meet the next obstruction. This is the principle on which the ice is broken by all . . . ice-breakers . . . . I have often been asked why . . . ice-breakers are not employed for such expeditions as ours. It is because the ice-breaker is built of steel, and except when breaking very thin ice, is in constant need of repair; nothing but a wooden structure has the elasticity and strength to grapple with thick Polar ice without injury.19
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    Figure 3. Discovery finds a way through the pack ice. Painting by E. A. Wilson. Scott Polar Research Institute, Cambridge.


  




  The destination of the expedition was the sea discovered by Ross, for here “it was certain that a high latitude could be reached, and that the work of the expedition could be conducted in the heart of the Antarctic area. Geography saw in this region a prospect of the reproduction of those sledging journeys which had done so much to complete the mapping of the Far North; meteorology grasped at a high latitude for the fixed observation of climatic conditions; magnetism found in the Ross Sea that area which most nearly approached the magnetic pole; geology was attracted by the unknown mountainous country which fringed its shores.”20 In this and many other passages in his writings, Scott reveals an abiding interest in both exploration and science. Cherry-Garrard noted that “Scott, no specialist in any one branch, had a most genuine love of science. . . . He showed not only a mind which was receptive and keen to learn, but a knowledge which was quick to offer valuable suggestions. . . . In pure and applied science, it is doubtful whether this side of an expedition in high northern or southern latitudes has ever been more fortunate in their leader.”21 Dr. George “Sunny Jim” Simpson, the meteorologist of the Terra Nova expedition, echoed this view in describing Scott as a man whose “interest in every scientific problem with which the expedition was concerned was intense and I do not think that I have ever met a man who had the true scientific spirit so utterly unalloyed.”22 Science was one of Scott’s greatest strengths, and he won the high intellectual respect of the technical experts under his command.




  As Discovery sailed south, Scott remarked on the beauty of the samples of sea creatures revealed in the microscope, noted the changing character of the vast southern ocean’s phytoplankton, and eagerly anticipated an end to the pack ice.23 Discovery traversed the pack in less than a week, entering the shifting ice on January 5, 1902, and reaching open water to the south on January n.24 Scott’s diary entry of January 21 provides a sense of the utterly unknown world that the ship probed:




  

    We had a rather curious and exciting adventure. Owing to some inexplicable wounds found on the bodies of seals, it had been suggested that a land mammal might exist in these regions, though hitherto unseen by man. Most of us were incredulous of this theory, but on that night we suddenly came on a floe covered with soft snow which bore the impress of footprints wide apart and bearing every appearance of having been made by a large land animal. The excitement was great and observers with cameras were soon over the side and breathlessly examining this strange spoor; but alas! it was soon detected that the impress was that of a webbed foot, and gradually we came to the conclusion that the footprints were those of a large giant petrel, and that their distance apart was due to the fact that they had been made when the bird, half-flying and half-walking, had been lazily rising on the wing.25


  




  As the ship cruised along the edge of the Great Barrier, Scott gained the first inklings of the staggering challenge that its climate would pose to his attempts to explore it. He noticed that “during the night the wind came off the barrier, and the temperature fell to 10°; shortly after, it again came from the sea and the temperature rose to 25°. . . . We began to wonder what that great snow plain would be like in winter if it produced this great fall in the warmer summer air.”26 With this expression of scientific curiosity, Scott began to ponder the question that would define the last stages of a battle for his life about a decade later (see map 2).
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    Figure 4. Water-worn caves in the face of the Great Ice Barrier, latitude 78°18′S, longitude 177°04′E. Drawing by E. A. Wilson, January 24, 1902. Scott Polar Research Institute, Cambridge.
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    Map 2. Antarctica and the Ross Ice Shelf, left. Expanded view, right, of the ice shelf (“the Barrier”), showing Ross Island, Scott’s route for his 1911–12 trek, and the contemporary weather stations that now lie along his path. (Station 2 is a manned system at New Zealand’s Scott Base research station, while the other stations are automated). Note that the detail map is oriented with south at top.


  




  On January 30 the Discovery crew sailed past the Bay of Whales to find solid ground to the east. They were able to identify rock patches, and they called the new territory Edward VII Land after the king. On February 4 Scott personally took in the first airborne view of the Antarctic in a pioneering hydrogen-filled-balloon ascent over this just-discovered land (fig. 5). After the fact it was revealed that “had anyone used the valve . . . it would not have closed properly and nothing could have prevented the whole show from dropping to earth like a stone.”27
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    Figure 5. The launch of a hydrogen-filled balloon over Antarctica in 1902. Photographer unknown. Number 70370, Alexander Turnbull Library, Wellington, New Zealand.


  




  After this risky interlude of exploration and technical experiment, Scott changed course for Victoria Land on the western side of the Barrier. By February 8 the ship had sailed into McMurdo Sound west of Ross Island, and “as we eagerly scanned the coast of the mainland our hopes rose high that we should find some sheltered nook in this far south region in which the Discovery might safely brave the rigours of the coming winter and remain securely embedded whilst our sledge-parties, already beyond the limits of the known, strove to solve the mysteries of the vast new world which would then lie on every side.”28




  The Australian-made hut was erected on the shore of Ross Island in the beginning of February 1902 as a shelter for sledging parties. The spit of land on which it rested became known as Hut Point Peninsula (map 3). The original expedition plan called for Discovery to turn north before winter began, but Scott decided to allow the ship to freeze in so that the crew could live on board the vessel for the duration of the expedition, confident that at McMurdo Sound he had found a safe and sheltered harbor.29 This proved correct, and Discovery remained frozen in the embrace of the thick ice of the Sound just off Hut Point Peninsula for the next two years.
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    Map 3. Ross Island and its environs as they were in the early 1900s, with an expanded view of Hut Point Peninsula in the inset. Note the location of the Discovery hut near the tip of the peninsula. The United States’ McMurdo Station now surrounds the Discovery hut (see fig. 2), and New Zealand’s Scott Base is through the gap on the edge of the Barrier.


  




  

    
 TWO


    


    


    Of Dogs and Men





    Antarctic weather has many faces. The first-time visitor who arrives at McMurdo in late winter enters a frigid world shaded in twilight even at high noon. When the plane lands and the door swings open, the icy air hits his cheek like a slap. The temperature at this coastal site often plunges to minus forty degrees Fahrenheit, occasionally as low as minus sixty. The visitor notices how oddly rigid his blue jeans become in this cold—even the smallest amount of perspiration freezes hard within the fibers of clothing that crackles as he moves. Cold air tears at his lungs, and his nose becomes curiously stiff. The bite of the wind is painful, and the visitor quickly learns the necessity of covering every inch of his skin before opening a door. But after only a few weeks he starts to get used to conditions he once would have considered unbearable. The warmer days begin to feel strangely comfortable, and when the temperature reaches –10°F, he feels as if a heat wave had begun.




    As the season advances, the veil of darkness is slowly lifted. One day the red orb of the sun emerges, just above the frozen sea. He will always remember the moment when the sun returned, because he missed it keenly in the days of unending gray and black. Within a few short weeks, the sun’s rays transform both the weather and the colors of his world. The frozen sea brightens to vibrant blue and white, and the surrounding landscape becomes a dazzling vista of majestic snow-covered peaks. Mirages shimmer on McMurdo Sound. As the visitor looks out across the icy surface of the frozen water, for an instant he sees the ghostlv form of a sailing ship. But then he turns his head slightly, and the sails disappear.




    McMurdo begins to feel like part of planet Earth again when summer arrives, and the inhabitants no longer dress as if they were living in the cold of deep space. By midsummer the temperatures at sea level soar to plus twenty or more in the basking warmth of continuous sunshine, and the visitor dons shorts in the traditional display of the hardiness of Antarctic veterans. His bare legs are exposed only for a few minutes as he walks around the station. If he gets cold, it’s easy enough to run inside a nearby building. But he’s still proud of his toughness, and he struts like a peacock for a moment or two.




    It is only on the stark plateau near 10,000 feet elevation in the interior of the continent that Antarctic weather takes on its most hostile form, with daily temperatures often dipping below –20°F even in summer.


  




  Shortly after their arrival at McMurdo Sound, the men of Discovery began to explore the frozen world around the ship (fig. 6). A preliminary sledging trip to White Island brought back the news that local travel was a challenge: “They had crossed ridges and hummocks and crevasses. . . . Our travellers shook their heads over the bright prospect of a smooth highway, in visions of which many had indulged up to this time.” For the rest of February and into early March, the men set up huts for meteorological and magnetic observations, practiced skiing, sent out another small exploratory sledging party, and even used a windmill to generate electric light on board ship.1
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    Figure 6. Discovery frozen into the ice at the edge of McMurdo Sound. Photographer unknown. Number 132528, Alexander Turnbull Library, Wellington, New Zealand.


  




  On March 11 1902, tragedy struck. A sledging party encountered a blizzard while returning to the ship. Blizzards in the dry climate at the bottom of the world are seldom associated with the fall of new wet snow as they are in most other locations. An Antarctic blizzard is a period of strong winds sufficient to whip existing snow up off the surface and change the landscape to a formless wall of swirling white powder—a world in which it would be difficult if not impossible to find one’s way. Instead of waiting out the storm in their tents, the inexperienced group decided to attempt to reach the vessel. Scott’s remarks show a surprising lack of preparation for this contingency: “It was impossible for us to have known fully the serious nature of such an act and the utter confusion which must ensue. It was an experience which had to be bought.”2 For one man, the experience was obtained at the highest possible price.




  The sledgers attempted to find their way through the blinding, windblown drift along a steep, snow-covered surface. Several men wore soft fur boots that provided no traction underfoot. Scott’s account of the incident conveys the helplessness of the group to prevent the tragedy:




  

    As they proceeded they found the slope growing steeper and the difficulty of foothold increased, especially for Vince, who was wearing fur boots. . . . Their leader suddenly saw the precipice beneath his feet, and far below, through the wreathing snow, the sea. Another step would have taken him over the edge; he sprang back with a cry of warning, and those behind him, hearing it, dug their heels instinctively into the slippery surface, and with one exception all succeeded in stopping. . . . Before his horror-stricken companions had time to think, poor Vince, unable to check himself with his soft fur boots had shot from amongst them, flashed past the leader, and disappeared.3


  




  A cross was erected within sight of the hut, in memory of seaman George T. Vince. It still stands there, in honor of the first man to die in the Antarctic under Scott’s command.




  As the Discovery crew explored the region around them, they began to observe key aspects of the local meteorology. Scott wrote: “We realised for the first time what a difference there might be in the weather conditions of places within easy reach of the ship. It was not only in the matter of temperatures . . . but also in the force and direction of the wind.”4 It was already becoming clear that the regions they hoped to explore would display widely varying weather, and that experience would be needed to forecast what might be found on any journey.




  As the men practiced sledging and took their first tentative steps at exploration, they found the dogs to be a special challenge. Scott described the struggle to handle their animals in March of 1902: “The dogs entirely refused to work. . . . The best of them only exerted a pull of about 50 lbs, and this with very dispirited and downcast mien; the rest hung disconsolatedly back on the traces and had to be half led, half-dragged over the frozen surface.”5 Roald Amundsen encountered similar problems with his canines on arrival in Antarctica in 1911. Amundsen wrote: “The dogs had spent half a year in lying about and eating and drinking (on the ship) and had got the impression that they would never have anything else to do. . . . When at last we succeeded, with another dose of the whip, in making them understand that we really asked them to work, instead of doing as they were told they flew at each other in a furious scrimmage.”6




  But Scott’s difficulties went deeper than a temporary loss of canine work habits. Part of the problem was attempting to employ both men and dogs pulling together on the same sledge, a strategy never used by Inuit or Siberian trainers. A more serious difficulty was the animals’ diet, for as time went on Scott learned that the dried fish brought as dog food caused illness. Scott wrote: “I had intended to take ordinary dog-biscuits for our animals, but in an evil moment I was persuaded by one who had had great experience in dog-driving to take fish. Fish has been used continually in the north for feeding dogs, and the particular article which we ordered was the Norwegian stockfish such as is split, dried and exported from that country in great quantities. . . . It was this very fish that poisoned our poor animals. . . . On looking back now one sees the great probability of its suffering deterioration on passage through the Tropics.”7 Other Antarctic explorers brought dried fish across the equator for dog food without problems, so Scott’s difficulties must have involved more than the climate alone. Scott’s negative experiences with dogs on his Discovery expedition surely influenced his later decision to make limited use of them on his 1911–12 attempt to reach the Pole, a choice that would dominate his legacy as a polar explorer.




  Scott realized that a group of men who intend to drive dogs to their limit and kill and eat them in the process “is invested with a capacity for work which is beyond the emulation of a party of men.”8 Roald Amundsen’s rival expedition used dogs for food and for their service in exactly this manner in 1911. Amundsen wrote that “no butcher’s shop could have exhibited a finer sight than we showed after flaying and cutting up ten dogs. Great masses of beautiful fresh, red meat. . . . The delicate little cutlets had an absolutely hypnotizing effect.”9 But Scott felt that “this method of using dogs is one which can only be adopted with reluctance. One cannot calmly contemplate the murder of animals which possess such intelligence and individuality . . . and which very possibly one has learnt to regard as friends and companions. On the other hand, it may be pointed out with good reason that to forego the great objects which may be achieved by the sacrifice of dog-life is carrying sentiment to undue length.” While recognizing the value of dogs and frankly admitting to his own sentimentality, Scott’s final verdict on the use of dogs goes beyond the practical and the sentimental to reveal a highly romantic view of exploration: “In my mind no journey ever made with dogs can approach the height of that fine conception which is realised when a party of men go forth to face hardships, dangers, and difficulties with their own unaided efforts, and by days and weeks of hard physical labour succeed in solving some problem of the great unknown. Surely in this case the conquest is more nobly and splendidly won.”10




  For centuries, polar explorers used wooden sledges to carry food, tents, fuel, and clothing. Much of the time, Scott and his men resorted to “man-hauling,” in which they placed themselves in harness and pulled the sledges behind them, becoming their own draft animals. They frequently drew two hundred pounds per man.




  The exertion of the march and the quality of their Burberry windproof clothing kept the men warm while man-hauling even in the coldest conditions, but speed was of the essence when making camp, in order to gain shelter before the chill became unbearable. Rapid preparation of warm food was also vital, as was removal of footwear and clothing that had become wet with perspiration on the march. Extreme care had to be taken in the placement of any wet articles, particularly boots, which were bound to freeze within a few minutes and which must not be allowed to solidify into a form that would make them difficult to put on again later. The method used to put on a frozen boot was simply to warm it slowly with one’s foot, taking care to balance the unfreezing of the article with avoiding frostbite of the human appendage. Fuel could not be spared to generate the needed warmth; it had to be supplied by flesh alone. Repeatedly the sledger had to worm his cold feet into his boots, extract a foot and warm it with his hands when the cold became intolerable, then return the poor foot to its chilling task of penetrating the reluctant boot. The process could take hours, and it became a torture for those who were already suffering from frostbite. Scott described the putting on of frozen fur boots as “a matter of excruciating agony.” Similarly painful procedures applied to clothing, to the man-hauling harnesses, and particularly to the sleeping bags, which retained the perspiration and breath vapor of their occupants with stunning efficiency. Most men found the outside air much too cold to breathe at night, so they were forced to sleep with their sleeping bags closed. With every breath they added to the armor plate that made the fur bags a place of agony rather than respite.11 As one man put it, “a crack left open, or a hole in the skin, lets in cold air like a knife and is enough to keep one awake all night long, forming a cake of ice round the aperture inside the bag.”12




  Cherry-Garrard described a process in which “we got into some strange knots when trying to persuade our limbs into our bags, and suffered terribly from cramp in consequence. . . . First thing on getting out of the sleeping-bags in the morning we stuffed our personal gear into the mouth of the bag before it could freeze: this made a plug which when removed formed a frozen hole for us to push into as a start in the evening.” 13 Although it may be difficult to imagine the pain involved in this process, some perspective is gained by noting that Cherry-Garrard’s sleeping bag weighed eighteen pounds at the start of a six-week winter journey but forty-five pounds at its end. The added weight was solid ice. Scott summarized the frigid discomfort that robbed the men of their rest: “If refreshing sleep comes at all on a spring sledge journey, it will be in the early morning hours, when the sleeping-bag has thawed down on its occupants.”14 Thus the explorers often started the morning with frozen feet, man-hauled two hundred pounds on the march for eight to twelve hours, and lay that night in an icy pool of sleepless misery.




  Only the men’s boots and sleeping bags were made of animal skins, for fur clothing would have accumulated even more of the dreaded ice during man-hauling than did the men’s windproof cloth outfits. Contemporary studies demonstrate that comfort for those engaged in heavy work under cold conditions depends critically upon preventing sweat from accumulating close to the skin.15 One modern explorer who man-hauled in Antarctica in 1993 (Ranulph Fiennes) relied upon fabric clothing like that available at the turn of the century. He noted that such material was the only workable choice at the time because the extreme effort of man-hauling led to heavy sweating even at –40°F, requiring the use of a breathable fabric rather than fur.16




  The primary foods on sledging journeys were pemmican (a mixture of lard and dried beef), biscuit (similar to hardtack), tea or cocoa, sugar, and sometimes frozen seal meat. The warmth of the food and drink was “a moment to be lived for—one of the brief incidents of the day to which we can look forward with real pleasure. The hot food seems to give new life, its grateful warmth appears to run out to every limb, exhaustion vanishes, and gradually that demon within which has gripped so tightly for the past hour or two, is appeased.”17




  Experiments in sledging revealed a number of other lessons, some of which would return to haunt Scott in later years. A particularly significant finding concerned the cans that contained paraffin, the life-giving oil used to cook food and melt water: “The oil was carried in small rectangular tins. . . . Each tin had a small cork bung, which was a decided weakness; paraffin creeps in the most annoying manner, and a good deal of oil was wasted in this way. . . . It was impossible to make these bungs quite tight, however closely they were jammed down, so that in spite of a trifling extra weight a much better fitting would have been a metallic screwed bung. To find on opening a fresh tin of oil that it was only three-parts full was very distressing, and of course meant that the cooker had to be used with still greater care.”18 It would not be his last experience with this problem. On March 2, 1912, a few weeks before his death, Scott reported grimly that on reaching his supply cache, “We found a shortage of oil; with most rigid economy it can scarce carry us to the next depot.”19




  In September 1902 Scott’s men had their first encounter with a formidable enemy that is frequently credited with their death. When his second-in-command returned from a sledging journey, he and the two expedition doctors reported an outbreak of scurvy in the crew.20 Today we understand scurvy to be a vitamin C deficiency that is readily avoided by eating fresh foods, but at the turn of the century conflicting theories abounded for its cause and prevention. Vitamins had not yet been discovered, and even the great Norwegian explorer Fridtjof Nansen was reported to have argued that the origin of the ailment lay in tainted tinned foods—for example, as a result of improper canning.21 Several previous polar expeditions had ended in painful death because of this fearsome disease, and the use of lime juice as a preventative had fallen into disrepute in the latter half of the nineteenth century as a result of a series of deaths on British Navy expeditions. Like others of his time, Scott couldn’t be sure of the precise cause of scurvy.




  Dr. Edward Adrian Wilson was junior surgeon with the 1902 expedition. “Bill” Wilson was born of Quaker stock in Cheltenham in 1872, the second son of a medical practitioner. He followed in his father’s footsteps, becoming qualified as a medical doctor. But he was also a talented artist and keenly interested in the natural sciences, particularly ornithology. Wilson’s love of nature and science reflected his deep devotion to God and religion, and his art served as its expression: “My little bird-pictures are just visible proofs of my love for them, and attempts to praise God and bring others to love him through his works.” Wilson considered becoming a missionary, but was persuaded by his parents to first obtain his medical credentials; shortly thereafter he joined the Discovery expedition. He had contracted tuberculosis while working in the impoverished areas of London on his medical training, and he had scarcely recovered from the disease by the time he applied to join the voyage.22




  Wilson began the habit of keeping a personal journal in his teenage years, a daily regimen that he would maintain until February 27,1912, a few weeks before his death on the Barrier.23 His published diaries are less lyrical than Scott’s. They reflect a strong factual and scientific bent and focus largely on the physical world around him. During a sledging journey on November 12, 1902, for example, he noted that “the dogs pulled very well indeed and we had a good going surface, few and small sastrugi, all running southwest. All the forenoon we were in dense whiteness, no sun7 nothing visible, and yet nothing falling apparently, except some fine drift. . . . Fine solar halo with an inverted arch of light above it.”24




  Scott and Wilson differed on the matter of religion as well as in writing styles. In a letter to his wife, Wilson wrote: “Only once have we got on religious subjects, but soon I found that his ideas are as settled in one direction as mine are in another, and our only agreement was that we differed.”25




  Wilson gave Scott a report of his medical examination of the sledging party, noting that three of the men had very badly swollen legs. Wilson further described swollen and spongy gums in two members of the party and discoloration in the legs of one. These writings show that Dr. Wilson understood and recognized the symptoms of scurvy and was not reluctant to document them. Scott himself remarked upon the symptoms of scurvy, noting that “the first sign is an inflamed, swollen condition of the gums. . . . Spots appear on the legs and pain is felt in old wounds and bruises; later, from a slight oedema, the legs and then the arms, swell to a great size and become blackened behind the joints.”26




  Scott and his companions not only recognized the signs of the disease but took quick steps to cure it following this first outbreak by “serving out fresh meat regularly and by increasing the allowance of bottled fruits.” Here one of the cornerstones of the legend of Scott’s misjudgments must be rejected on examination of the writings: it is not true that Scott contracted scurvy through a preference for preserved foodstuffs or a Victorian aversion to eating unfamiliar foods such as seal.27 From Discovery’s first weeks in Antarctica, the crew ate seal frequently, and they consumed more of it when scurvy threatened. Scott described the food eaten in early January: “We had been regularly feeding on seal-meat, and on the whole, even at this time, we found it palatable. . . . It has a distinctive flavor in a similar degree to beef or mutton.” With the onset of scurvy Scott increased the consumption of fresh seal from three times weekly to daily. He also ordered that “no tinned meat of any description should be issued.” A nearby seal colony was the source for a plentiful supply of the life-giving fresh food. One member of the crew took advantage of the returning sunlight and “our own Antarctic soil” (readily found in summer near Hut Point, where the snow accumulation is typically not great) to grow a crop of mustard and cress under the wardroom skylight. Scott reported on October 15 that “enough cress has been produced for one good feed for all hands.”28




  Scott wondered whether his canned provisions were the cause of his men’s ailments, but it should come as no surprise that a man of his scientific leanings correctly concluded, based on observation of improved health following increased consumption of seal, that the solution to the problem of scurvy lay in the “inestimable advantage of fresh food. . . . It seems evident that the whole circle of the Antarctic seas is abundantly provided with animal life. It is not conceivable, therefore, that any party wintering in the Antarctic regions will have great difficulty in providing themselves with fresh food; and, as we have proved, where such conditions exist there need be no fear of the dreaded word ‘scurvy’ ”29 This solution served when the party was near the coast, with its many sources of fresh food, but it would prove more difficult to avoid scurvy on the sledging journeys that took them into the interior.




  By early summer, the crew had recovered from their encounter with scurvy and were enjoying much warmer temperatures—often above zer0°F. A sledging party began to trek southward at the end of October 1902, with the aim of establishing a record for traveling the farthest south (map 4). A supporting team helped bring 2,100 pounds of provisions out past 79°S, and on November 13 a group of fifteen men shared the glory of standing farther south than others ever had. The dogs had started strong on this journey, but by November 18 the animals were weak and listless. The supporting party turned back, but Scott continued south along the Barrier with nineteen dogs and two human companions—Edward A. Wilson, who was to become his closest friend and a key member of the 1911 expedition, and Ernest Shackleton, who began his explorations of the Antarctic as Scott’s sledging mate but later became one of his greatest rivals (fig. 7).30
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    Map 4. The Ross Ice Shelf, left, with the routes of Scott’s farthest-south journey in 1902–3, his route to the Pole in 1911–12, and that followed by Amundsen in 1911–12. Note location of McMurdo Sound. Ernest Shackleton pioneered the British route to the Pole in 1908–9, forging the path also taken by Scott up the Beardmore glacier. Right panel shows a modern satellite image of the Antarctic, constructed using advanced very high resolution radiometer (AVHRR) data. Image courtesy of the United States Geological Survey mapping site, available on the Internet (see Selected Bibliography for site address). Note that map is oriented with south at top.
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    Figure 7. From left, Shackleton, Scott, and Wilson before departure for the southernmost hedging journey of the Discovery expedition. Note the packed sledges behind, and the explorers’ canvas clothing. The flags on the sledges were personal crests typically carried by each officer. Photographer unknown. Number 22334, Alexander Turnbull Library, Wellington, New Zealand.


  




  Years later, when Scott and Wilson lay dying together in a tent on the Barrier, Scott described his feelings for Wilson in a letter to Wilson’s beloved wife, Oriana: “I should like you to know how splendid he was at the end—everlastingly cheerful and ready to sacrifice himself for others. . . . I can do no more to comfort you than to tell you that he died as he lived, a brave, true man—the best of comrades and the staunchest of friends.”31




  As the dogs continued to weaken, the men were forced to pull ever-heavier weights. Scott noted that “our appetites seem to be increasing by leaps and bounds, it is almost alarming.” He was beginning to understand the huge strain imposed by the sustained effort of man-hauling, even in the relatively warm conditions they now enjoyed. November 27 was “beautifully bright, clear and warm, the temperature up to +2o[°F].”32 Summer had arrived on the Barrier.




  The dogs scarcely pulled and the surface became rough. The three men were forced to relay their loads, going forward with half their burden, then returning for the rest. They were walking three miles to advance one, but they continued to plod on to the south. Wilson’s examination of the dogs on December 7 revealed that some of the animals were suffering from dysentery and passing blood. On December 9 the miserable party of men and dogs covered only two miles for the day. Wilson’s autopsy of the dog Snatcher revealed that the animal had died of acute peritonitis.33




  On December 16, after 31 days of relaying, the three men laid a depot just south of 80°. There they placed three weeks’ provisions, which Scott reasoned was enough to cover the return journey, pulling far lighter loads. They had marched 380 miles thus far. They continued southward, carrying provisions for four weeks along with their clothing and camping equipment. They began slaughtering some of the weaker dogs to feed those that remained, and on December 16 “poor Vic was sacrificed . . . for the common good.” The dogs remained thin but became a little healthier after eating their mates, supporting the view that the dried fish was a key part of their problem. Meanwhile, the men passed “from the hungry to the ravenous.”34 On December 5 Wilson described his dreams of food in vivid terms, writing, “Very hungry always, our allowance being a very bare one. Dreams as a rule of splendid food, ball suppers, sirloins of beef, caldrons full of steaming vegetables. But one spends all one’s time shouting at waiters who won’t bring one a plate of anything, or else one finds the beef is only ashes when one gets it. . . . One very rarely gets a feed in one’s sleep.”35




  In spite of the strain of the journey, Wilson found the energy to make numerous drawings of the spectacular landscape, many of which he later rendered into striking watercolor paintings. Scott described his companion’s work with admiration: “Wilson is the most indefatigable person. When it is fine and clear, at the end of our fatiguing days he will spend two or three hours seated in the door of the tent sketching each detail of the splendid mountainous coast-scene to the west. His sketches are most astonishingly accurate; I have tested his proportions by actual angular measurement and found them correct.”36




  On December 20 the dog Grannie collapsed and was carried for a time on the sledge by the men. A few days later she provided the other animals with three days’ food. For the men, breakfast on the march consisted of tea and a dry “fry” of pemmican and biscuit in the Primus cooker. Lunch was a small piece of seal meat, half a biscuit, and eight to ten lumps of sugar. Supper, the best meal of the day, consisted of a “hoosh” (stew) of pemmican or seal meat, which was boiled in a central cooker while cocoa was made in the outer one.37




  Wilson had been monitoring the men’s health carefully, reporting in his diary for December 4 that he carried out “a thorough search in all three of us for any trace of scurvy and . . . found not a suspicion in any one of us.”38 But on December 21 Scott reported that Wilson had told him that “Shackleton has decidedly angry-looking gums,” and the specter of scurvy rose again.39 Wilson’s diary puts the onset of the scurvy in a rather different light, however, not only in terms of severity but also in the key matters of dates and afflicted parties. It was not until the entry for December 24 that Wilson’s diary notes: “As a result of today’s medical examination I told the Captain that both he and Shackleton had suspicious looking gums, though hardly enough to swear to scurvy in them”40




  Scott decided to increase consumption of seal to combat the problem but to continue pushing south. Scurvy is a disease that can rapidly become debilitating, and the decision to continue was fraught with the risk that someone would become unable to march—which could spell death if the others were not strong enough to carry the patient on the sledge.




  Wilson was also suffering from another health problem as he marched south: snow blindness. The darker surfaces of ocean, rock, and vegetation that cover much of the earth absorb a great deal of incoming sunlight, but snow is a highly reflective rather than absorbing surface. The mirror of snow efficiently casts sunlight back into the faces of polar travelers. The human cornea can be sunburned through overexposure, leading to an intense pain not unlike severe sunburn. Wilson frequently endured snow blindness because of his insistence upon sketching despite the risk. He was clear and detailed in his technical descriptions of his ailment, noting, for example, on December 26: “My left eye got so intensely painful and watered so profusely that I could see nothing and could hardly stand the pain. I cocainized it repeatedly.” He marched blindfolded and dreamed of the woods of England: “Sometimes I was in beech woods, sometimes in fir woods, sometimes in the Birdlip woods . . . and the swish-swish of the ski was as though one’s feet were brushing through dead leaves, or cranberry undergrowth or heather or juicy bluebells. One could almost see and smell them ”41




  Position was approximated by the use of a sledgemeter, a wheel that hung off the back of the sledge and recorded the distance traveled. But this approach gave only a crude measure, and accurate determination of the party’s location relied upon a theodolite to measure the exact position of the sun. Travelers to the tropics notice that the sun is high in the sky at noon, and the days are close to twelve hours long regardless of season. Outside the tropics, the sun’s elevation—its angle above the horizon—is not as high, and the days are long in summer and short in winter. The cycle reaches an extreme at the Pole. In polar summer the sun ceases to set altogether, and in polar winter it never rises. And at every location on Earth, measurements of solar, stellar, or lunar position above the horizon provide the time-honored technique for precise navigation. Longitude can be deduced by measuring the solar position at noon and at a second known time, so precise timekeeping is essential to any explorer. On December 23 Scott’s readings of the theodolite implied a latitude of 81°30′S.




  In other latitudes, compasses are a boon to navigation. But they are of limited use in polar regions. The magnetic poles that attract the compass needle do not coincide with the Earth’s geographic poles, and compasses therefore no longer provide a simple means of determining direction in very high latitudes. Furthermore, the compass responds feebly as the magnetic field gradients weaken at high latitudes. Cherry-Garrard wrote that “owing to the proximity of the Magnetic Pole the pull of the needle is chiefly downwards. It is forced into a horizontal position by a balancing weight on the N. side, so it is obvious that its direction power is greatly reduced. On the ship, owing to the vibration of the engines and the motors, we were absolutely unable to steer by the compass at all when off the region of the Magnetic Pole.”42




  But compasses were not altogether useless on sledging journeys. The compass variation—the difference of the needle’s direction from true south-could be evaluated by using an accurate series of theodolite observations. Knowing the direction of true south along with the variation from it as indicated by the compass, the explorers could use a compass as a valuable aid to keep going in a particular direction during a day’s march—even on days of blowing snow or ice fog. But the theodolite was the only exact means of determining position, and sightings on the summer sledging trail could be performed only on those relatively clear days when the sun could be seen.




  On Christmas Day the three men treated themselves to a glorious breakfast of biscuit and seal liver fried in bacon and pemmican fat, along with a large spoonful of jam. The dogs walked in slack traces, and the three men pulled the sledges without them. They daydreamed of Christmas in England, and Shackleton produced a plum pudding “the size of a cricket ball.” But within a few days the effects of the Christmas feast wore off. Scott recognized that “we had cut ourselves too short in the matter of food, but it was too late to alter arrangements now without curtailing our journey, and we all decided that, sooner than do the latter, we would cheerfully face the pangs that our meagre fare would cost.” Scott also wrote that “such a state of affairs is . . . a false economy, and the additional weight which we should have carried in taking a proper allowance of food would have amply repaid us on this occasion by the maintenance of our full vigour.”43 In spite of this evaluation, he would find himself short of rations again in less than a year.




  On December 30 the trio made its southernmost camp at about 82°16′S. This was not as far south as their original hopes. Scott blamed the shortcoming mainly on the failure of the dog team, a judgment that would tragically prejudice his future use of canine transport. But he took comfort in the fact that “we have made a greater advance towards a pole of the Earth than has ever yet been achieved by a sledge party,” a notable badge of distinction in exploration.44




  As the three men turned homeward, they attempted to reach the mountains that could be seen to the west of the Barrier (see map 4), largely for the scientific goal of collecting rock specimens from a record southern position. But as they veered closer to the land, they were thwarted by a maze of dangerous crevasses. A member of Scott’s second expedition described crevasses as




  

    death-traps in your path, opened by the pressure of slow-moving ice against the land. Snow covers them and they can be detected only by a slight unevenness. . . . One of the party goes ahead, prodding with a ski-stick. The chief safeguard, however, is the sledge itself, which is twelve feet long and, being some way behind the men hauling it, acts as an anchor to the sledger who goes through the surface. Down he goes with a sickening fall, but the harness holds him and he swings round, helpless but safe, until his companions can get him out. . . . Time after time there comes that hideous fall; the moment’s fear that the harness will not hold.45


  




  On this day, Wilson wrote, crevasses “were constantly giving way as we crossed them one by one on the rope. We never unroped the whole time, as there were crevasses everywhere and not a sign of some of them, till one of us went in and saw blue depths below to any extent you like.”46 At the edge of the coast they found an insurmountable chasm between themselves and their tantalizing scientific goal. The trio reluctantly gave up their geological aspirations and continued due north on the Barrier, locked in a struggle between their stamina and the hundreds of miles that still lay between them and the ship.
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    Figure 8. Members of a party on Scott’s second expedition experience crevasses. Photograph by T. Griffith Taylor. Scott Polar Research Institute, Cambridge.


  




  On New Year’s Eve, 1902, the three desperate Englishmen scraped a fallen dinner off the waterproof floorcloth of their tent. The summer temperatures were warm, and the sailors took advantage of a strong breeze from the south (southerly), rigging a sail on the sledge to lessen their load. The sledge now sailed effortlessly along, but the sick dogs could barely walk beside it. By January 3 only seven dogs were left of the original nineteen; by January 9 only four remained. January 7, 1903, brought pleasantly warm temperatures, reaching 34°F at noon, but wet snowfall began the next day, and the surface changed, suddenly gripping at the sledge runners. The party was now fifty miles from the depot with less than a week’s provision, and they could barely move the sledge. On January 9 the surface improved, and the men were able to sail along again with the blessed aid of “a good southerly breeze all day.” A sighting by theodolite on January 11 revealed their location as ten or twelve miles from the spot where they had depoted the vital provisions that would sustain them for the rest of the journey.47




  The surface continued to be problematic, and in an effort to improve the glide of the sledges, the men stripped the German silver plating off of the runners. This provided little benefit.48 The key factor was the temperature, which determines how readily a thin film of liquid water can form as the runners of sledges or skis glide over the snow beneath them. The friction of skis or sled runners on snow provides heat to melt the surface crystals that would otherwise grind on a sliding object, producing instead a self-lubricating effect. Formation of an optimal liquid layer lies at the heart of skiing, and temperature is a critical factor in the delicate balance of forces that makes skiing or pulling a sled either torturous or easy.49 As Cherry-Garrard concluded years later, “the ideal surface for pulling a sledge on ski was found at a temperature of +16°F.”50




  Modern scientific studies show why Cherry-Garrard was correct in his observation that both warmer and colder temperatures lead to rougher going. At warm temperatures, too much liquid forms as a slider works it way over the snow, and the excess water grips at the ski. At very cold temperatures the surface crystals remain stubbornly frozen despite the slider’s friction, and the crystalline surface is dry and intractably frigid. Modern skiers treat the surfaces of their skis with waxes designed to optimize both glide (for forward motion) and grip (for pushing off) under many weather conditions, but such preparations were in their infancy at the turn of the century.51 Furthermore, it is vastly more difficult even with contemporary waxes to maintain both glide and grip under variable temperature conditions when pulling a heavy sledge than when skiing unencumbered. One method used by Inuit peoples and by explorers familiar with their practices was to build up a layer of ice on the runners; such an approach is helpful under some weather conditions.52 Scott’s team frequently struggled with too-warm or too-cold temperatures that made pulling a heavy sledge over the snow a towering challenge.




  Scott was beginning to fear that he and his men might have difficulty finding their depot when, on January 13, he spotted it through the theodolite telescope as he took a latitude reading. They reached the depot and treated themselves to a “fat hoosh.” Scott concluded that “things stand favourably for us; we have perhaps 130 miles to cover to our next depot, but we have a full three weeks’ provisions.” Things looked favorable only briefly. The next day Wilson examined the three men and found that all three now had some symptoms of scurvy, with Shackleton’s the worst.53 Rations of seal were increased in an effort to combat the disease. Shackleton began walking beside the sledge rather than pulling. He was coughing and spitting blood, perhaps not only from scurvy but also from bronchial problems.54 Overcast weather added to the trio’s plight, creating a gray, indistinct world in which the party could barely find their way. The sun on which they depended for navigation was veiled by “thick blank whiteness.” All they could do was to search for traces of their outbound tracks or try to identify the vague landforms sometimes glimpsed around them. Scott describes the misery of trying to find the correct path in this formless haze: “It is difficult to describe the trying nature of this work; for hours one plods on, ever searching for some more definite sign. Sometimes the eye picks up a shade on the surface or a cloud slightly lighter or darker than its surroundings; these may occur at any angle and have often to be kept in the corner of the eye. Frequently, there comes a minute or two of absolute confusion, when one may be going in any direction. . . . It can scarcely be imagined how tiring this is or how trying to the eyes.”55




  Wilson bemoaned January 18 as a “hopelessly overcast day, with nothing to steer by or fix one’s light-dazzled eyes on. After an hour’s marching we found the steering so erratic that we camped and waited to see if it would clear. . . . We did three hours and then camped as Shackle was feeling bad. . . . One can see nothing at all, either in the sky or below it, all one uniform brilliant grey light without a break.” Remarkably, Wilson’s main concern centered not on losing the trail but on the loss of scientific opportunity as they struggled with these conditions. He wrote: “Very depressing this white pall, and very disappointing to be forced to keep going on and on, knowing that we are missing for good our opportunities of sketching and surveying.”56




  The last dog was finally put out of its misery on January 15. Shackleton collapsed on January 18 but was able to march beside the sledge again in the next several days. On January 27 the three desperate men finally sighted their beloved landmarks, Erebus and Terror (see map 3), and on January 28 they reached another depot and renewed their precious supplies of food. On February 3,1903, they staggered into the McMurdo Sound camp and the haven of the ship, after ninety-three days of a march of more than 960 statute miles. Scott said that he and his companions were “as near spent as three persons can well be. If Shackleton has shown a temporary improvement, we know by experience how little confidence we can place in it, and how near he has been and still is to a total collapse. . . . We have known that our scurvy has been advancing again with rapid strides.”57




  Scott, Wilson, and Shackleton had suffered through scurvy, snow blindness, intractable snow surfaces, crevasses, and the deaths of their sled dogs. But one factor worked very much in their favor on this, their first foray onto the Barrier: benignly warm weather. Daily minimum temperatures recorded by the party averaged +16.5°F, in good agreement with the mean values now measured over more than a decade of modern observations from automated weather stations in this region. But even in a month blessed by such summer warmth, the three men barely survived. Figure 9 provides a glimpse of the far greater challenges they were to face in the future. On a January day about nine years later, Scott reached the South Pole. The Pole’s elevation of nearly 10,000 feet leads to daily minimum January temperatures typically not near +20°F, like those experienced on the farthest-south journey of 1902–3, but instead a chilling –20°F. Scott attempted to cross the Barrier on the return from the Pole not in January (as in 1903) but in March, and the figure shows the rapidity with which the warmth of January fades to typical daily minima near –20°F in March on the Barrier at sea level. In short, the weather the group dealt with on the Discovery farthest-south trek in 1902–3 was by far the mildest that Scott encountered in his exploration of the Antarctic, a veritable day on the beach by comparison to what the continent held in store for his future and that of the men who marched beside him.
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    Figure 9. Daily minimum temperatures encountered by Scott, Wilson, and Shacldeton in 1903, along with contemporary data showing typical conditions for January, February, and March at stations 4, 5, and 6 (see map 2). The colder temperatures at the Pole in summer are largely due to its high elevation, about ten thousand feet above the sea level of the Barrier (see map 1).


  




  Scott returned to Discovery to find that a relief vessel had arrived, the Morning. The ship brought the eagerly awaited mail and news of home, as well as a badly needed supply of coal and other provisions. But February drew to a close with Discovery still locked tight in her icy winter home. Some of the crew, Shackleton among them, were sent home with the relief on March 2, 1903, while the rest remained on board Discovery, waiting to see whether it would break free by the end of the season. But on March 14 Scott ‘admitted the certainty of a second winter.”58




  The fall and winter of 1903 were spent in the relative comfort of the ship. Among other diversions, the men engaged in hockey games on what can safely be called the southernmost ice rink in the world, until the failing light forced them to give it up. In the continuous darkness of polar night, the winter temperatures reached as low as –67.7°F at the ship. When sunlight returned in September, Scott led a small party across the Sound to lay a depot in preparation for another long journey.59




  While Scott prepared for further exploring, Wilson sledged with a small group of men in late September to Cape Crozier, the site of an immense emperor penguin rookery. Wilson’s party endured temperatures as low as –62°F as they slogged through the snow toward their goal. The men went to the rookery in hopes of collecting eggs still incubating in late September but were surprised to see that the chicks had already hatched. They were able to collect some abandoned eggs, however, and “Wilson was glad of the opportunity of studying the chicks at a more tender age than they were seen last year.”60 The life cycle of the grand emperor penguins of Cape Crozier became the subject of Wilson’s intense professional passion as a naturalist. After the Discovery expedition he published a scientific paper expressing great interest in the emperors’ “quaint life histories,” particularly the chicks’ ability to “weather a month of temperatures constantly as low as –40°F.”61




  On October 12, 1903, Scott again left the ship with twelve men (and none of the dogs, which he now deemed undependable). This season, his party would travel together to the high plateau that lay west of the mountains across the Sound, in Victoria Land. A small subgroup would go farther, penetrating the interior of the continent as deeply as possible on the high plateau to the west. They pulled more than two hundred pounds per man on four eleven-foot sledges as they ascended a glacier of ice and snow.62




  Scott found the landscape “wonderfully beautiful. . . . To describe the wildly beautiful scene that is about us tonight is a task that is far beyond my pen. Away behind us is the gorge by which we have come; but now above and beyond its splendid cliffs we can see rising fold on fold the white snow-clad slopes of Mount Lister” one of the tall peaks in the Transantarctic range.63
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