


[image: Cover image: The Ship Beneath the Ice by Mensun Bound]







MENSUN BOUND
   
THE SHIP
BENEATH
THE ICE


The Discovery of
SHACKLETON’S
ENDURANCE


[image: Image of 3 Penguins]

[image: Pan Books logo]





To my wife Jo

This one’s for you
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AUTHOR’S NOTE

The story that unfolds between these covers is my story. I stress the word ‘my’ because I know that others will remember it differently. Over our two campaigns, there were more than 150 people on the S.A. Agulhas II. Each will have his or her own story, and all of those stories will be as valid as my own.

Earlier this year, my brother Graham published his day-by-day diary of the 1982 Falklands War. He too struggled over how best to chronicle his perceptions of what happened; in the introduction, he wrote: ‘No single memoir will be completely accurate, as authors write from different viewpoints with different biases.’ Like my brother, I have had to wrestle with memory, perception and the fact that, in 24-hour operations over a great many days, much happened that I did not directly witness.

What follows is based upon my blogs, diary entries, daily reports, social media posts, announcements, emails, interviews and notebooks; but all that notwithstanding, there is a large subjective component. The search for the Endurance was highly complex, and reconciling everything that happened into a narrative that reflects everybody’s experience would be impossible. Put another way, if the writers of the Gospels could not agree on detail, then what hope have I? So, again, I want to emphasize that the story here is told from my own perspective and the views I have expressed are mine alone. I hope it is clear that this was never intended to be – nor should it be seen as – an official record, and any errors or omissions are my responsibility.

It might be said that this book exists in part because of the Covid-19 pandemic. The first part was written in Port Stanley during lockdown in 2021, when I suddenly found myself housebound with nothing to do. That led on to the second part, which was written on the voyage back from Antarctica and at home in Oxford.

‘And what about the Endurance?’ These were the words of a friend and colleague in a Kensington coffee shop exactly ten years before I write this. That was the moment of inception. A long period of gestation followed, during which the necessary technical capability was assembled for our expedition; and then, on 6 April 2017, everything moved into preliminary planning and first-phase mobilization. The first campaign – the Weddell Sea Expedition – took place in 2019 under the Flotilla Foundation, and the next, Endurance22, in 2022 under the Falklands Maritime Heritage Trust (FMHT).

The 2019 campaign was mainly scientific, which accorded perfectly with the aims of the Flotilla Foundation; the objectives of the 2022 campaign were mainly archaeological and historical, reflecting the Trust deed of the FMHT. The two campaigns shared a common denominator that was fundamental to everything: the involvement of the marine robotics company Ocean Infinity, which provided not only the know-how, equipment and technicians, but also much of the inspiration.

Finally, special mention must be made of the teams (listed in the appendices) who conducted the search. Without complaint, they faced extremely aggressive ice conditions in 2019 and profound cold (–40°C) in 2022. They were mostly British, South African, French, American or German, with a sprinkling of other nationalities. Although the 2019 team were not there at the moment of discovery, they were with us in spirit. What we learned in the first campaign was essential for the success of the second. From beginning to end, it was a collective effort to which everybody contributed equally.

So let me end by saying that on our grand quest to find the Endurance, I feel privileged to have walked with champions. Champions all.

Mensun Bound 

Director of Exploration

Oxford, August 2022






INTRODUCTION

On 5 December 1914, the 40-year-old British Antarctic explorer Sir Ernest Henry Shackleton set sail from the relative safety of South Georgia in the tempestuous Southern Atlantic on the ship Endurance, with a crew of 26 men, a stowaway, almost 70 dogs and a ship’s cat.

Shackleton’s expedition was rather grandly entitled the ‘Imperial Trans-Antarctic Expedition’, and his intention was to cross the Antarctic Continent from sea to sea via the South Pole. This journey had been meticulously planned and prepared for, with supply depots en route and another ship, the Aurora, to be waiting for the explorers on the other side of the continent. In an age of heroic expeditions, the world’s media were gripped by the privations and harsh conditions the men might face, and the presence of photographer and filmmaker Frank Hurley on board meant that fame and celebrity beckoned for those taking part in this uniquely difficult challenge.

The inhospitable Weddell Sea, however, had other ideas. Just six weeks after the Endurance left South Georgia, the temperature plummeted and she became trapped in the sea ice many miles from the Antarctic Continent itself. The ship and the men on board were at the mercy of the weather and the frozen sea.

For many months, through the darkness and horror of an Antarctic winter, Shackleton’s men lived on board, eking out an existence from the supplies on the ship. They hoped the following spring would bring respite, but instead, as the floes weakened around the ship, the movement of the ice put tremendous pressure on her hull and she began to splinter like a walnut in a vice. Shackleton gave the order to abandon ship. The crew rescued what supplies they could and on 21 November 1915, the Endurance finally sank beneath the ice.

For the rest of that Antarctic summer the men camped out on a large ice floe, hoping that it would drift them to safety and rescue, but by April 1916 the floe was breaking up and any sort of rescue seemed unlikely. With dwindling morale and supplies, Shackleton gave the order to take to the three lifeboats. Then, through a combination of luck and the remarkable navigational skills of the former captain of the Endurance, Frank Worsley, the crew made the five-day, 346-mile open sea journey to the uninhabited Elephant Island.

Their only hope of rescue lay back in South Georgia, from where the Endurance had set out, so Shackleton took one of the lifeboats and five crew members to make the treacherous 800-mile voyage there. Through towering seas, at times enduring hurricane-force winds, with Worsley plotting their position using the rudimentary technology of the day, the boat finally came in sight of South Georgia. Even then, their ordeal was not over. The seas were too rough to debark safely near human habitation, so they had to land on the unoccupied southern shore. The three strongest men then traversed the island’s mountainous interior on foot, a crossing so dangerous that it would not be repeated until 1955. On 20 May they reached the whaling station at Stromness, where plans were put in place to rescue the three men stranded on the south shore and the 22 remaining on Elephant Island.

Any way you look at it, this is an extraordinary story of courage, determination and, of course, endurance. The iconic ship on which the men travelled was indeed aptly named. The fact that they did not complete what they originally set out to do has rightly faded from view. What is incredible is that, under ferociously hostile conditions, not a single crew member was lost. They had the strength and fortitude – both mental and physical – and the skills, organization and leadership to defy the odds.

The ship herself, the Endurance, became a symbol of that resistance and courage. During the harsh Antarctic winter of 1915, trapped in the ice though she was, the Endurance was a place of safety and refuge. When she finally went down, the pain and sorrow expressed in the diaries kept by various crew members is palpable. Frank Hurley’s photographs of the ship trapped in the ice, her damaged masts pointing skyward like arthritic fingers, have become the lasting images of the expedition.

I grew up in the South Atlantic, on the Falkland Islands. Everyone in my generation was a Shackleton enthusiast. Shackleton had travelled to the Falklands three times and once tried to set up a sealing enterprise there. With Frank Worsley, he had even stayed at an inn once managed by my great-great-uncle, Vincent Biggs. The guestbook bearing their signatures still survives to this day. South Georgia, where Shackleton’s most famous expedition began and ended, was our closest easterly neighbour at just under 1,000 miles away.

Shackleton has always loomed large in my life. My first introduction to his story was through my father, and later, when I was about seven or eight, I was given Webster Smith’s book Sir Ernest Shackleton as a prize for Sunday school attendance. I still have it, and took it with me on the Endurance22 expedition.

As a fifth-generation Falkland Islander, I was born of the sea, so it’s perhaps no surprise that I became a marine archaeologist specializing in shipwrecks and lost underwater worlds. I have dived on countless wrecks around the world. Each is different, each with its own unique character and story to tell about the men and women who travelled on board, about the times in which they lived, and about the moments before the ship went down.

But the elusive wreck of the Endurance has always held a special allure. I have always wondered what secrets she might hold, but for all the challenges I’d faced in my career, finding where she lay entombed beneath the ice of the Weddell Sea seemed an impossible dream – that is, until quite recently, when subsea robotics technology reached a level of development that meant it might just be capable of coping with everything the Weddell Sea could throw at us. A colleague and friend suggested we attempt the impossible, and a specialist team was slowly gathered.

As I pored over the diaries of Shackleton’s men, I began to believe that there was enough detail and evidence in their pages to help us pinpoint the exact whereabouts of the ship under the ice. The planning and preparation of that first expedition took many years, but on 1 January 2019, I finally found myself on board the modern icebreaker S.A. Agulhas II. Together with an incredible crew I was ready to embark on a journey to find the greatest shipwreck of them all: the Endurance.






PART ONE

The Weddell Sea Expedition 2019






1 JANUARY 2019


Preparations for departure

There were 27 of them and Shackleton.

In August 1914, as the First World War erupted, they set off on an expedition that would become the stuff of legend. Their goal was to cross Antarctica on foot, from the Weddell Sea to the Ross Sea by way of the Pole. It was, in Shackleton’s words, ‘the last great journey left to man’. But they never got started; in fact, they never even set foot upon the Great White Continent. In January 1915, while they were carving their way through the pack, their ship – the famed Endurance – became icebound, and eventually she was crushed. Ten months later, on 21 November, they watched in silence as her stern rose 20 feet into the air, paused momentarily and then, in one gulp, was gone, leaving only a small, dark opening in the ice. Within seconds, the pack had closed and nothing at all remained to mark where she had been.

They were 28 little dots marooned on the ice at the heart of the most hostile sea on the planet. They were utterly alone; the nearest outpost of civilization was many hundreds of miles away. Their last contact with the outside world had been more than 11 months earlier. They did not have a radio and nobody knew where they were. Their prospect of rescue was nil.

The Endurance sank at 5 p.m. In his tent that evening, Shackleton tried to describe in his diary what had happened. ‘She went today,’ he began. He struggled on for another 43 words and then gave up. ‘I cannot write about it,’ he concluded.

They expected to die, slowly and horribly. But what followed was the greatest Antarctic adventure there has ever been – and, arguably, the greatest story of human survival in recorded history. The most remarkable thing about the Endurance saga is that they all lived to tell the story.

If Shackleton’s objective was to cross Antarctica, ours is to locate his ship. We flew into Antarctica earlier today by jet from Cape Town. We touched down at a place called Wolf’s Fang, about 500 miles from the coast in a region of the continent known as Queen Maud Land. From there we were flown by a ski-equipped turboprop aircraft to where we are now, a spot named Penguin Bukta on the Fimbul Glacier. It is perched by the very edge, where the ice ends and the sea begins. It’s beautiful to behold but you can’t help feeling a little vulnerable.

Soon we will set sail on the South African icebreaker S.A. Agulhas II for the Larsen C ice shelf on the other side of the Weddell Sea. The Agulhas is currently under charter to our expedition but normally she serves as a supply ship for the South African scientific bases on the continent, as well as certain regional sub-Antarctic islands. She will be packed. The crew numbers 44 while our team consists of 51 (29 scientists; six subsea technicians; seven data analysts and hydrographers; four documentary film crew; two administrators; one meteorologist; one medical officer; and an archaeologist).

The greater purpose of our expedition will be scientific, but towards the end we will plunge into the abyss in an attempt to find the Endurance. As a maritime archaeologist, I can say with little fear of contradiction that this will be the greatest wreck search there has ever been. Conditions and equipment allowing, we will battle our way through the ice until we reach what Shackleton himself called ‘the worst portion of the worst sea on earth’. Then, once over Frank Worsley’s legendary coordinates for the sinking, our unmanned search-and-survey vehicles will dive deep beneath the pack to 3,000 metres, where they will begin the hunt.

NOON POSITION: 70° 10.276' S, 002° 07.985' W






2 JANUARY 2019



New Year on the Endurance. Awaiting the arrival of the scientists


How did we celebrate New Year on the Agulhas II? We enjoyed a barbecue on the helicopter deck and then went down to the ship’s bar. Although this will be a dry ship, alcohol was served this evening as an exception. Contrast this with New Year on the Endurance exactly 114 years ago: on this day in 1915 the Endurance was, like us, off the eastern shoulder of the Weddell Sea. Despite being behind schedule, the expedition had covered 480 miles since entering the ice pack. It was, in fact, only 149 miles from the point on the coast where Shackleton planned to offload supplies and set up his winter quarters in a prefabricated hut – which, in some part, must still be in the wreck at the bottom of the sea.

On the morning of New Year’s Eve, Shackleton’s party had experienced their first real taste of the prodigious power of gathered ice when they were brought to a standstill by two closing slabs, each about 50 feet long and four feet thick, which caught the Endurance in a pincer movement and heeled her six degrees to starboard. To extract themselves they extended an ice anchor across the pack from the stern and then, by putting their engines to full astern and pulling in on the anchor, they were able to draw her to safety. The moment they were free, the two huge slabs that had held them slammed together and rafted up 12 feet over one another.

At midnight, the ship’s bell was struck 16 times. The skipper of the Endurance, New Zealander Frank Worsley, joined Shackleton, Frank Wild and Hubert Hudson on the bridge, where they were soon united with the others. They shook hands, wished each other a happy new year and then went below to the wardroom, where they drank toasts to the King, the expedition and the success of their country at war. Wild called for three cheers for the Boss, which, noted Leonard Hussey (the team’s meteorologist), ‘caused Shackleton much embarrassment’. They then sang ‘Auld Lang Syne’ and retired to bed.

None of them could have had any inkling that by the next Hogmanay, the Endurance would be at the bottom of the Weddell Sea and they would be clinging to the ice for survival.

[image: Paragraph break image]

Our ship has her huge, overarching bow ploughed deep into the fast ice (a crust of ice that covers seawater but is attached to land – or, in our case, the towering shelf). We are awaiting the final wave of scientists who flew into Antarctica today by Gulfstream from Cape Town and are now at Wolf’s Fang. Tomorrow they will continue to Penguin Bukta by a modified DC-3 prop-engine plane on skis.

This morning, the scientists already on board conducted fieldwork on the ice. Using a coring device and a probe, they measured electrical conductivity, salinity, temperature, depth and water pressure, as well as locking in samples of water to be analysed for biological and chemical activity.

On the bridge I met our two captains, Knowledge Bengu and Freddie Ligthelm. Captain Knowledge (as the crew call him) is master and Captain Freddie is ice captain. Both were in their whites with gold epaulettes on their shoulders. They have been friends and colleagues for years and are clearly very much at ease in each other’s company. Within the nautical pecking order they enjoy equal status and swap roles from voyage to voyage. Both are legendary ice skippers and, although they didn’t say it, I have no doubt that they are as keen as I am to make history by finding the Endurance.

They introduced me to the mate, whom they addressed as ‘Mr Mate’, but I think his name is Jacques. He is clearly a character who says and does what he likes. I could feel him sizing me up. I don’t know what to make of him but he clearly has the high regard of the two captains, so he must be good at his job to get away with so much lip.

Will we find the Endurance? I don’t know; but in a few hours we will be on our way, and then a story will unfold which I know in my bones is as wide and deep and mysterious as the Weddell Sea itself. This is the kind of place where anything can happen, and you know it will.

NOON POSITION: 70° 10.290' S, 002° 07.898' W
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Football on the ice. Penguins stop play. The scientists arrive. We proceed out of Penguin Bukta

Our departure has been delayed while we wait for the arrival of the remainder of the team from Cape Town. In happy tribute to the men of the Endurance, who enjoyed nothing more than what they called ‘a bit of footer’, our expedition leader, John Shears, decided that a kick-around on the ice would be a good idea.

Keeping the men fit, happy and motivated was important to Shackleton, so he encouraged football and hockey on the ice when conditions allowed. He himself was goalie. Their first game was on 20 December 1914, and was played between those who were supposed to be going ashore to make the crossing of Antarctica and those who would remain on the ship. The ship won 2–0.

It all began well enough for us. We had set up a small pitch on the low, flat expanse of frozen seawater at the bottom of the Barrier, the towering inferno of ice that marks the rim of the Fimbul Shelf, which runs some 125 miles up and down the coast. We were well away from both the ship and the wildlife. The day was spectacular. Acres of glistening ice, no wind, no snow and above us only sky: cloudless, blisteringly blue and radiantly sunny.

The football match, though, soon became totally shambolic. Naturally there was much slipping and sliding and a lot of angry-happy shouting. It was as if somebody had released the inmates of a madhouse and given them a ball.

When I first saw them, they were several hundred yards away and coming at us in a straight line: a troupe of jaunty little knee-high brushtail penguins. Surely, with so much space around us, they would deviate . . . but five minutes later they were suddenly storming onto the pitch. That, of course, was the end of our game.

[image: Paragraph break image]

We have been joined by the last members of the team and immediately we are under way for the Larsen C ice shelf on the east coast of the Antarctic Peninsula. Everybody has been out on deck. Antarctica may be melting, but you wouldn’t know it here. The theatre about us is completely dominated by ice. Behind us is the Fimbul Shelf, its glacier trailing off eastwards as far as the eye can see. Ahead of us, to the west, lies an oceanscape padded with ice that eventually dissolves into the mist and becomes one with the sky. The water beside us is lit by bioluminescent plankton, a reminder that while there is little living above the surface, the ocean pulses with life.

But what most grips our attention are the huge flat-top tabulars, the aristocrats of the White Continent that crowd around our ship and make us feel small. When most people think of bergs, they envisage something resembling a jagged rock; and indeed that is how most of them are, or become. But not here, because this is where bergs are born. This is where they cleave from the tip of the ice shelf and either float off or sit for years with their bums buried in the mud. They are huge, vertiginous, brooding; not exactly hostile but certainly not to be messed with. They represent great forces of nature and time. If there is anywhere on earth more elemental than here, I cannot think of it.

NOON POSITION: 70° 15.363' S, 002° 42.103' W






4 JANUARY 2019


Heading west across the mouth of the Weddell Sea towards the Antarctic Peninsula

On Friday, 1 August 1914, the Endurance gave the first kick of her screw and slowly eased out of London’s West India Docks into the Thames. One of the diarists described the large crowds that had gathered and how he had heard one bystander predict: ‘Some of them will never see London again.’ Three days later, on 4 August, Shackleton put into Margate on the Kent coast, where he read in the newspapers of the order for general mobilization. He returned to his ship straight away, mustered the team and informed them that he proposed to send a telegram to the Admiralty offering to place the Endurance, her stores and crew at the disposal of the nation. They all agreed, and Shackleton immediately cabled the Sea Lords in Whitehall.

The British navy was then the most powerful weapon the world had ever known and the man with his finger upon the trigger was none other than Mr Winston Churchill. Within an hour, they had received his response – just one word: ‘Proceed.’

[image: Paragraph break image]

Fresh water has zero salinity and freezes at 0°C. Seawater, by contrast, has about 34 grams of dissolved salts per litre and does not begin to freeze until below –1.8°C. This is when the crystals begin to form. They rise to the surface, where they become slicks of a soupy consistency called frazil ice. With further freezing the crystals aggregate into pancakes with raised edges that can become compacted by winds and currents. At first these have diameters of less than four inches but, as they accumulate more frazil, they can grow to several yards across. The field we passed through was covered in patties the size and shape of large, carelessly thrown pizzas.

[image: Paragraph break image]

By afternoon we had left the broad band of mixed sea ice and enormous plateau-topped bergs that characterizes the coastal margins of Queen Maud Land at this time of year. Our speed was 12 knots. From the ‘monkey island’ above the bridge, where you can see for probably more than 10 miles in any direction, I counted over 70 icebergs, so this is not exactly open water. At 1000 hours everybody met in the ship’s auditorium to be briefed on our objectives by the expedition principals. All are excited by the prospect of what lies ahead. Somebody asked how I rated our chances of finding the Endurance; I replied less than fifty-fifty.

I wonder what they would think if they realized that all this began over an exchange of ideas in the original Caffè Nero coffee shop on the Old Brompton Road in South Kensington. It was 16 August 2012, at 1145 in the morning, when I met with a friend to discuss the possibility of finding a couple of important historic wrecks.

The foremost of these was the Terra Nova. This was the ship that had carried Scott to Antarctica for his final, fatal assault on the Pole. It was the centenary of his death in 2012 and I had been asked by the Natural History Museum, which was planning a special exhibition on his life and achievements, if I could find the wreck, which had gone down off Southern Greenland in 1943. I had reliable coordinates and felt that, with the right equipment, I could find her within a matter of days.

While we waited for our coffees, I aimlessly leafed through a complimentary copy of The Times on the counter beside the till. The headline above a brief article caught my eye: ‘Terra Nova Found’. It came at me from out of nowhere, a perfect left hook. Oof! I was devastated. My friend asked what was wrong, and I told him. Almost without hesitation he said, ‘Well, what about the Endurance?’

Ironically, I actually tried to talk him out of it, pointing out that the Endurance was under permanent pack ice in brutal conditions and that the technology was not quite ready for this kind of challenge. While there had been a little robotic work under the ice of the Arctic, that had only progressed several hundred yards – no more than lifting the corner of the carpet. What we were considering in that coffee shop was a bold new step forward in subsea technology and, I thought, probably a challenge too far. Thankfully my friend didn’t listen and over the years a team was slowly assembled, along with the incredible technology that was necessary for the task.

NOON POSITION: 68° 07.111' S, 010° 12.839' W
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The Endurance: something more than a ship. Out of the ice belt, but still surrounded by bergs


I have been directing underwater excavations and surveys since I was 28 years old. For 32 consecutive years I’ve worked on shipwrecks dating from antiquity to the modern day, often several in a single season.

In those early years my attention was generally focused on ancient wrecks, always in the Mediterranean and mainly off the coast of Italy. Field archaeology is all about the advancement and dissemination of knowledge, particularly new knowledge, so I would ask myself: what does this site tell us that we do not already know? If the answer was ‘not a lot’, then the site would be ignored; but if it raised important questions it would probably be surveyed and, depending on that evaluation, might be excavated. This yardstick has served me well throughout my career. The problem is that when you apply it to the Endurance, the site does not fare well.

If we discover the Endurance, she will not tell us much of any significance that we do not already know. Every detail of her construction has survived on paper and in the beautiful photographic record made by the expedition’s intrepid Australian photographer, Frank Hurley, back in 1914–15. We know, too, what she contained and the circumstances of her loss; in this regard it is hard to think of a wreck that is better documented. So, from a strictly archaeological point of view, it is hard to justify what we are doing.

However, if we analyse it from a historical perspective, things look very different. Few, I think, would argue that this is not a site of outstanding cultural importance; the Endurance is to the Shackleton saga what the Victory is to the Nelson story. Both ships are rooted in the British psyche, both represent valour and all that is best in the human condition – but they go beyond that. They have become legends that belong to the world. One of the unpublished diarists on Shackleton’s team said it well when he wrote that the Endurance was ‘something more than a ship’.

In broad terms, we are trying to find the Endurance so that she might be protected into the future, when conservation science will have advanced sufficiently for a responsible body to consider raising her remains for preservation and public display.

[image: Paragraph break image]

Today was the anniversary of Shackleton’s death. He died in 1922 of a suspected heart attack while on board his ship, the Quest, at South Georgia. At his wife’s request, he was buried on the island in the whalers’ cemetery at Grytviken. Earlier this evening some of us drank to his memory and then we all watched the excellent Kenneth Branagh film Shackleton in the ship’s auditorium.

[image: Paragraph break image]

We’ve been bowling along at 18 knots. We are out of the ice belt but there are bergs everywhere, floating by like clouds. On the bridge all binoculars are out and scanning; not for big bergs but for what are called ‘growlers’: small, low slabs that are not easily seen but can inflict serious damage on a ship travelling at speed, as we are now.

Our estimated time of arrival at the Larsen C ice shelf is midday on 10 January. We released our first weather balloon.

NOON POSITION: 65° 57.721' S, 026° 15.203' W
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The ship’s bell. Back in the ice fields

Ray is a rough, tough, spit-in-your-eye Texan with a physique straight out of Stonehenge. He pilots and builds underwater ROVs (remote operated vehicles). If we find the Endurance, Ray, like everybody else on board, wants me to raise something from the wreck, perhaps the ship’s bell.

But it is not so simple.

Behind the planning for this project there was an Expedition Advisory Committee. The one topic we kept returning to was whether or not we should raise anything from the Endurance. There were a range of opinions but, in the end, we got bogged down in ethical issues. In addition, there were conservation concerns as well as legal questions regarding ownership (everything on the seabed is owned by somebody, it’s just that usually they do not know it).

The whole matter became so complex that we finally decided nothing would be taken from the site. This is not to say that in the future, individual objects – and indeed the whole structure – should not be raised. There are items of information and cultural value on the site that, if left, will one day decay out of existence; but now is not the time. We simply are not ready for the reception and conservation of such artefacts. And so, for the present at least, the bell stays put.

But there is a question concerning the whereabouts of the bell, which does not appear in any of Hurley’s deck photos. Some ships had a bell above the crow’s nest so that the lookout could alert the steersman to any danger ahead, but on the Endurance we know they had a megaphone for this purpose. Some years ago, it was suggested during a symposium on Shackleton at Greenwich that the Endurance did not carry a bell. This is incorrect; there are fleeting references to it in the diaries and, indeed, it was even sketched by Walter How, one of the fo’c’sle hands (the fo’c’sle being an upper deck at the bow of the ship) and a decent artist. His drawing shows that the bell did not have the curves and proportions we normally associate with a traditional ship’s bell of British manufacture.

There are, however, photos of their winter quarters that show part of an object with an unusual profile hanging above the table. It has been assumed that this was another light shade, but comparisons with How’s drawing confirm to my satisfaction that it was the bell. Clearly it had been brought below deck for winter. The purpose of the bell was mainly to alert other ships to their presence during fog and to mark the passage of the watches, which ran from one to eight bells. Once the ship was icebound in the Weddell Sea and without regular watches in place, the bell was brought below deck – where perhaps it was used to summon people to eat, as Shackleton always demanded punctuality at mealtimes.

[image: Paragraph break image]

I had a meeting with Captain Knowledge in his cabin. Together we looked at the Copernicus Sentinel-1 satellite images of ice conditions around the huge slab of ice that calved from the Larsen C ice shelf. That is our next destination. We are experiencing the best ice conditions for many seasons and he thinks we have a good chance of getting in close to what is left of the shelf.

For much of the day we have been in close pack ice. The ship is on manual and we are finding open water wherever we can that will take us in the right general direction. There are 750 miles to go before we reach Larsen C. Our current ETA is midday on 10 January.

NOON POSITION: 64° 11.611' S, 036° 41.319' W
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Macklin’s lost diary. 150 nautical miles from the tip of the Antarctic Peninsula. Wildlife becoming richer

Nothing beats a good diary.

The real red meat of what happened down here in the Weddell Sea a little over 100 years ago is to be found within the diaries of those who were on board. Many people only read Shackleton’s book South (not to be confused with his diary) – which is an excellent book, but it is Shackleton burnishing his legacy. If you want to know what was really being thought, said and done you must go to the ‘I was there’ accounts; but – and here we come to the problem – only three of the nine diaries have been made fully available through publication.

As might be expected, some of these are more revealing than others. Frank Worsley has a lot to say – but he was a romantic who was writing to be read, and liked to embroider for the sake of the story. Thomas Orde-Lees’s journal is nicely descriptive; James Wordie is a bit too guarded and discreet; Reginald ‘Jimmy’ James is good on science but otherwise a bit bloodless; Harry ‘Chippy’ McNish is unpunctuated and stripped-down terse (but I love him); and Shackleton is probably the most irritating of all because he, potentially, has the most to say, but he does not say it. And more than that, he simply will not allow you into his head.

My favourite is the diary of the physician, Alexander Macklin, which survives in the archives of the Scott Polar Research Institute (SPRI) at Cambridge. Of all the diarists he is easily the most thoughtful and erudite. Unfortunately, only the second half of his diary survives – the first half went down with the Endurance. Macklin’s cabin was situated on the starboard side of the vessel beneath the poop deck and thus became one of the first to be flooded. He made several attempts to rescue his belongings, but soon the water turned to frazil and then froze. And so his diary was lost with the ship – something which remained with him as a source of grief for the rest of his life.

[image: Paragraph break image]

We are now 150 nautical miles from the Antarctic Peninsula and closing. We have fair skies and unfurrowed seas.

Ice that survives to the following year is called ‘first-year ice’, while that which survives two summers is called ‘multiyear ice’. Up until now we have mostly been passing through young ice, but today we’ve been shouldering our way through mixed first-year and multiyear ice, some of which is over three metres thick and requires utmost vigilance even though we are still in what is called the Marginal Ice Zone. Apart from the floes, there are large bergs of monumental proportions dotted around in every direction as far as the eye can see. On the bridge there are several people constantly scanning with binoculars, looking for ways through but also making sure we do not whack any growlers.

Since yesterday the wildlife has become noticeably richer. Occasionally I spy a forlorn emperor penguin on a floe, but the Adélie penguins are now ubiquitous. I have also seen the odd crabeater seal hauled up on the ice, and today I saw my first Weddell seal. As for what’s happening overhead, boy, do we have petrels: snow petrels, Cape petrels, Antarctic petrels and giant petrels. During dinner, when somebody learned I was interested in the birds around these parts, he described for me one he had seen as all white with a black cap – that can only be an Antarctic tern.

Later tonight we will pause to make two CTD (conductivity, temperature and depth) casts and put out the bongo nets. A CTD cast involves sending a probe to the bottom of the sea on a spooled line, generating a range of evaluations – salinity, water density, sound velocity, etc. – all of which are essential for the calibration of the scientists’ equipment. The bongo nets are simply a pair of long, funnel-shaped, fine mesh nets resembling bongo drums which are used for the collection of marine biota, in particular phytoplankton.

NOON POSITION: 62° 37.194' S, 048° 41.361' W
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Where are the whales? Back among the bergs. Marine acidification. Passing the Larsen B ice shelf

I saw a minke whale today. Two days ago we saw another. But, as far as I am aware, that’s it. Where, I ask myself, have all the whales gone?

I decided to look back to see what Shackleton was observing in the way of whales at this time. On this very day in 1915, the day in which he made landfall with the continent, he wrote: ‘Loose pack stretched to the east and south, with open water to the west and a good watersky . . . the Endurance continued to advance south. We saw the spouts of numerous whales and noticed some hundreds of crab-eaters [seals] lying on the floes . . . a few killer-whales with their characteristic high dorsal fin also came into view.’

Glancing back to his entry for the previous day, I found the following: ‘Two very large whales, probably blue whales, came up close to the ship, and we saw spouts in all directions.’

These are the great feeding grounds to which the leviathans used to migrate every summer. Right here is where the greatest beings on earth – the 100-foot blue whales – would come to scoff. The largest population of this species in the world was based in Antarctica. But where are they and all their cousins now?

Shackleton’s marine biologist, Robbie Clark, a dour and hard-working Scot, was particularly interested in the whales and troubled by the rampant over-exploitation of their stocks, in particular that of the humpback whale. After the Endurance left South Georgia for the Weddell Sea, Clark noted only two sightings of humpbacks. He later concluded that because of their unrestricted slaughter, ‘the humpback stock is threatened with extinction’, and urged international protective legislation. Yet despite the statistics and obvious diminishing returns, the whaling industry was allowed to stagger on until the mid-1960s. In recent decades whales have been making a comeback, and 15 years ago they were again a fairly common sight around here. I know because I was in these parts over a decade ago and witnessed them for myself.

So again I wonder: why it is that we are not spotting them now? To my simple mind, if the whales are not here then their food is not here. Today we are merrily chiselling away at the very foundation of these fragile food webs, and this has ramifications that go beyond horrific.

Off King George Island, just a short distance around the corner from us, the krill biomass that the whales feed on has declined by a staggering 80 per cent and is still falling. This can be linked directly to the loss of the ice pack down the west of the Peninsula, because juvenile krill live within the loose crystalline latticework on the underside of the ice.

And what about the penguins? In the same general area on the western Peninsula, in the last 35 years, the breeding population of Adélies has also declined by roughly 80 per cent. This too can be attributed, both directly and indirectly, to climate change – the dramatic reduction in sea ice, the decline of the krill, as well as the increased snowfall (a result of the warming air over the Peninsula) that leads to melt-water which, in turn, chills the eggs and drowns the chicks. Whole colonies have literally been wiped out, leaving what are called ‘ghost rookeries’.

And finally, what about those ‘hundreds of crab-eaters’ that Shackleton saw on this day in 1915? Crabeater seals don’t actually eat crab; they eat krill. How many crabeaters have we seen in the past 10 days? I have counted precisely six.

They say the Antarctic Peninsula is the canary in the coal mine for climate change, global warming and ocean acidification, because everything down here is in such a delicate state of balance. Temperatures have already risen by almost two degrees. The acidification of the sea has been relentless in its climb, because the oceans exchange gases with the atmosphere in such a way that all the pollutants we put up there eventually end up in the sea.

I am one of a very few people who have had a keyhole-sized glimpse into the future of marine acidification. I have seen the horrors it can bring. Between 1986 and 1988 I directed the excavation of a wreck off Panarea, one of the islands in the Aeolian Archipelago to the north of Sicily. Known as the Dattilo wreck, it contained a rare consignment of beautiful, black-painted fineware (now on display in the Archaeological Museum of Lipari) which was of outstanding archaeological importance because it came from the Classical period of ancient history – a sunburst moment in the annals of human achievement that gave us Pericles, Plato, Aristotle and the Parthenon. Very few wrecks are known from that era and none with such an elegant cargo. I shall never forget my first sight of those cups, dishes, plates, jugs, beakers, bowls and oil lamps all jumbled about upon the seabed. It was as if the gods of the deep had been sitting down to dine when something happened that made them spring to their feet, but in their haste they knocked over the table and sent the crockery sprawling.

Normally a shipwreck is a haven for sea life, an oasis for anything that can burrow, creep, crawl or swim. Over time it evolves into a balanced association of eating guilds unique to that wreck, in which everything is fodder for something else. But not on the Dattilo wreck. Although it was full of nooks and niches, all perfect for the accommodation of little aquatic creepy-crawlies, there was nothing. It was a dead zone. No vegetation, no corals, no sponges or other squidgy things, not even barnacles, crabs or flitting fishes. It was like a lunar landscape, a desert of brown granular matter punctuated by occasional rock outcrops.

There was something else very freaky about the site. Wherever one looked, there were bubbles issuing from the seabed; most commonly they trickled up in single ribbon-like streams, but elsewhere they tumbled surfacewards in great gushing bursts. In places where the vents were more linear, they rose in curtains. As all divers know, bubbles normally get bigger as they rise, but not here – here, they diminished. We guessed that they were of a gas that was dissolving, but beyond that we were mystified.

And there was also another phenomenon I had not met before: after we had worked on the site for 30 minutes or so, our lips began to tingle. This continued for several hours after we returned to the surface. We blamed it on what we called no-see-ums – tiny jellyfish, or medusae, barely visible to the naked eye under water.

In the end, all this was explained by two visiting volcanologists from the University of Palermo who told us that we were working within the crater of a live, submerged volcano – part of the Vesuvius, Stromboli, Mount Etna nexus. The gas was mainly carbon dioxide, which was dissolving into carbonic acid; it was this which had killed, or driven off, all the sea life in the vicinity and made our lips sting. At the time I had never heard of ocean acidification, but now I wonder if the Dattilo effect was not a microcosm of the changes that are to come.

There is little we can do to moderate the effects of increasing acidification. The amount of time needed to undo the damage would be considerably greater than the time it has taken to turn the ocean – this seminal, life-rejoicing medium – into a heinous pisspot of life-gagging pollutants. We discharge more than seven billion tons of carbon-containing gases each year into the atmosphere. Even if we were able to halt it all tomorrow, scientists tell us that it would still take tens of thousands of years for the pH of our seas to return to pre-industrial levels.

This continent has taken a terrifying lurch into the unknown. Antarctica is in pain, and it is we who have unleashed the fiends. Whether it is carbon pollution, climate change, ice loss, ozone depletion, ocean warming, rising acidification or the prospect of mass extinctions, it is humans who have done the hellish thing and shot the beautiful bird.

That is why the science that we are doing down here is so vital.
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We are now picking our way carefully – very carefully – down the eastern side of the Antarctic Peninsula.

At 0600 hours the whole ship was jarred when the Agulhas had a go at a large ice floe that was more resilient than it looked. The ship backed off and found a way around it, but by then everybody was awake. Because of the jolt, some of the scientific kit registered malfunctions. ‘Electronics don’t like that stuff,’ summarized Ray at breakfast.

We should reach the Larsen C ice shelf during the early hours of tomorrow morning.

NOON POSITION: 65° 20.136' S, 059° 27.715' W
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We touch the Larsen C ice shelf. Shackleton’s ‘fateful day’. Arriving in the OZ

I have never seen the swallows return to Capistrano, nor have I been to Connecticut in the fall. I have never witnessed the Northern Lights, nor have I seen Paris in the spring. But last night I reached out over the very tip of the bow of the ship, extended my forefinger and touched the Larsen C ice shelf – and there cannot be many in the world who can claim that.

It was 0230 in the morning; the sun was red-rimmed and low in the sky, but still shining. The ship was asleep. At the very bow it was just me, the South African scientist Annie Bekker, and a member of the crew. On the bridge the captain was trying to find open water beside the shelf so that we could test the ROV under the ice. To maximize the clear water off the stern, we nosed right up against the shelf so that our bow was actually touching the barrier. Soon, however, loose floes brought in on the wind began gathering about us, and we backed off in search of somewhere more sheltered. As we drew away I noticed a small red smudge on the ice wall: we had accidentally left a little of our paintwork behind, just enough to say we were here.

The ice conditions have been kind to us. Just last season a British Antarctic Survey icebreaker, the RRS James Clark Ross (named after the British explorer who was in the Ross and Weddell seas during the early 1840s), attempted to break through to the Larsen C and giant iceberg A-68 but was thwarted by four to five metres of ice. They were obliged to turn back. Even if we do not find the Endurance, we have already done well.

And so we have arrived. It has taken 10 days, 15 hours and 20 minutes, but we are exactly where we want to be, between the Larsen C ice shelf and Iceberg A-68, the massive 200-metre-thick, one-trillion-ton berg that calved from the shelf. Equipment trials begin later today. We are so keen to get started, it almost hurts.

[image: Paragraph break image]

I love a grand gesture. For their intended journey across the ice after abandoning the Endurance, the crew were obliged to ditch all unnecessary weight. Shackleton cast his gold onto the snow and challenged everybody else to do likewise.

Orde-Lees described the exercise in his diary: ‘Our leader proceeded to set an example by deliberately throwing away all he possessed – away went his watch, about 50 golden sovereigns . . . books and a dozen other things, whereupon we all did likewise until there was a heap of private property probably of some hundreds of pounds’ value, lying about all over the floe.’

Shackleton called it ‘The fateful day’ – 27 October 1915 – the day they abandoned ship. That evening he wrote: ‘The end of the Endurance has come . . . [she] is crushed beyond all hope of ever being righted, we are all alive and well . . . the task is to reach land.’ But what land? Where were they heading?

During the last 24 hours I have not been able to stop thinking about Shackleton’s intentions because yesterday we passed Robertson and Snow Hill Islands, and the day before, Paulet Island. Many months ago I had a gentlemanly difference of opinion with my colleague Toby Benham of the SPRI over where Shackleton was heading after they had abandoned ship. Toby said Robertson Island; I said Paulet or Snow Hill. I argued that Shackleton had never mentioned Robertson in his book South, only Paulet, with a sideways reference to Snow Hill. However, since then I have done much more reading of the diaries and can now see that we were both correct. Despite what Shackleton later wrote, there can be no doubt that, on the ‘fateful day’, he had been thinking of Robertson as much as Paulet.

On 27 October, the day they left the Endurance, one diarist wrote: ‘By 8.20 p.m. everything necessary for our proposed sledging journey to either Robertson Island, Sugar Hill [Snow Hill] or Paulet was out on the floe . . .’ Three days later, on 30 October – five minutes after shooting Chippy McNish’s cat, Mrs Chippy – they set off for the Antarctic Peninsula.

In South Shackleton only mentions Paulet, which, at 346 miles away, was the nearest point where there was any possibility of food and shelter. A stone hut had been built there by Otto Nordenskjöld’s 1902 Swedish expedition after they lost their ship, Antarctic, off the island. Shackleton knew that the hut was full of supplies because he had bought them himself in London when he had been asked to equip a relief expedition.

So why didn’t Shackleton mention Robertson Island in South? The answer must be because going there would have been a serious error of judgement, since it held neither food nor shelter. As the foremost British explorer of his day, a role he much cultivated, he did not want that on his record. Even Shackleton was fallible.

[image: Paragraph break image]

We have arrived in the OZ, the Operations Zone. There are feelings of elation throughout the ship. Now the serious work begins.

In a corridor earlier I passed Claire Samuel, who is in charge of all back-deck ops. She and I have collaborated on a range of deep-ocean projects around the world, so we know each other well. We tend to hold our ad hoc sessions in the doorways of each other’s cabins and we always say exactly what’s on our minds – today, though, we just exchanged nervous smiles. We both know that from now on it’s going to be one problem after another, one crisis after the next. And in the end – win or lose – we are both going to feel ourselves completely wrung out. We have been here before.

Surrounded by many floes and large tabular bergs, before anything else, we need to stress-test our subsea vehicles. Finding the clear water necessary to conduct trials has not been as easy as we thought; nonetheless, by 0930 hours we had the ROV in the water and ready for its first dive. There was a tense moment when the umbilical, which energizes the ROV and connects it to the ship, came into contact with a floe and was dragged under the stern. Fortunately there was no damage. While we are usually stationary, the floes are being carried along on a 1.4 to 2.0-knot current and sometimes we have to push them away using the ship’s FRC (fast rescue craft). Once the ROV had gone through its buoyancy and systems checks, it then placed transponders on the seabed at 500 metres for HiPAP (high-precision acoustic positioning) calibration. The HiPAP allows us to communicate acoustically with the underwater vehicles by way of a transducer at the end of a shaft which we lower into the water through the moon pool, an opening through the bottom of the hull that gives access to the water below. With the first trial successfully completed and our acoustics in order, we need now to find a patch of open water beside the Larsen C shelf where we can conduct the ROV’s first under-ice test dive.

Although we will be conducting science until 24 January, I am now monitoring conditions over the Endurance wreck area with our ice skipper. Unfortunately, there is still dense coverage over the site. The weather so far has been too kind to us. Basically, we need something to happen – something that’ll grab that pack by the scruff and shake the hell out of it. In the long history of seafaring, I must be the only person who has prayed for a thumping good storm.

NOON POSITION: 66° 20.921' S, 060° 18.611' W
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We touch giant iceberg A-68. Thwarted by the floes. The mate

Doubts have been expressed by some on the ship as to whether volume one of Macklin’s diary, which went down with the Endurance, would have survived.

I grant that it will have suffered some deterioration and will be distinctly mushy but I am absolutely confident that if the wreck is in semi-intact condition, the diary will still be there – and in large part legible.

Water, you see, is a surprisingly good preservative, and it’s even better if temperatures, light and oxygen are all low. Take the Titanic, for example, which went down in 1912, just three years before the Endurance. Many written items including books, banknotes, calling cards and even pieces of newspaper have been salvaged from the wreck. People are often amazed that even after 75 years on the seabed, they remain in a legible state.
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At 2001 hours our bow touched A-68 for the first time. Others have tried, but we are the first to reach it – a historic moment.

It has been a difficult 24 hours that has left everybody exhausted. We are two days into our mission and already we are all on our nerves. When we started the day right up against the Larsen C ice shelf we were hoping to conduct equipment trials, but because of unfavourable currents and a persistent north-easterly wind that drove the floes towards the shelf, the sea was too congested for subsea ops.

So we moved some 12 miles south along the shelf towards an area that, from the ship’s ice radar, seemed to be more sheltered – but again we were thwarted by the floes. All evening we struggled with them; we tried driving them away with prop wash (the turbulent water created by the propeller) and shoving them to one side using the FRC boat, but nothing worked. After midnight, we drew off from A-68 and headed out to find an uncongested spot away from the berg in which to conduct further CTD and coring work. Throughout the day much use was made of drones to search for openings and to monitor the drift of the large floes.

I meet regularly with the ice captain, Freddie Ligthelm, in a quiet corner at the back of the bridge. Our main focus, of course, is the pack over the Endurance search area, but today we also studied our current location. A-68 is still dragging one end of its keel in the mud. Originally this was its northern extremity; however, in recent months the berg has swung around 180 degrees so that what was its northernmost tip is now its most southern. What this signifies for us is that A-68 is at present aligned in a ‘five minutes to eleven’ position, creating a confined V-shaped area of sea space between the berg and the northern edge of the Larsen C ice shelf. We are in the middle of this area. The two converging sides of the V, however, do not quite connect, leaving a bottleneck of just a few miles’ width. The Weddell Sea gyre moves in a clockwise direction, and that passage has become a choke point for floes and bergs trying to nudge their way up the coast on the current. It is as if all that ice is trying to pass through a funnel in reverse, but once through, it all just spews out into the zone where we are now.

I put it to Freddie today that we are not going to get through that gap. ‘No,’ he replied slowly, ‘unless something changes, it’s just too dangerous.’

‘It would be a bit like trying to navigate the Hoth Asteroid Belt with everything just coming right at you,’ I said. Rather pleased with my little analogy, I watched his face for a response and when I didn’t get one I was for a moment tempted to explain, but then I thought, ‘Nah, perhaps he doesn’t do Star Wars,’ and let it go.
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One of our main scientific objectives is to reach the 2,246-square-mile area that, until recently, has been cloaked by A-68. It is an important sector for scientific evaluation. The seabed communities within that tract are undergoing regime change; the old residents are suffering, their habitat and food supply chains are in disarray, and new invasive species are moving in to trample and gorge. It is important, therefore, to study the various processes of change taking place before everything has been assimilated. It is only 50 miles to the south of us – so close! But as Freddie and I looked at the satellite imagery of where A-68 had been before it cleaved, it seemed to me that ice conditions in that patch were far worse than where we are now, and even if we could get through we might not be able to conduct a marine biological survey.

I mentioned this to Freddie and he observed that A-68 seemed to be acting a bit like a barrier: everything was backing up behind it. ‘As it is now, we’re not going to make it. It would be like trying to wade through cement, and twice as dangerous,’ he said; and then, without missing a beat, ‘I’m not Han Solo and this isn’t the Millennium Falcon, you know.’

In my cabin afterwards it occurred to me that, just as we are not going to make our final destination, nor did Shackleton make his. But – and here’s the thing – both of us got to within one day’s sail of it.
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I finally spoke to the mate today. He is disciplined, hard-boiled (the full 20 minutes) and mostly unsmiling. On my first day I was told that he didn’t suffer fools or academics, so I have been keeping my distance. As a seaman it is obvious that he is respected by all and the cadets love him as a teacher. As I watch him conning the ship, it strikes me that he is not of our era. He should be behind the wheel of an old square-rigger battling to windward off Cape Horn with ripped canvas aloft, buried decks below and white water gushing from the scuppers. Anyway, today he spotted me on deck with a vintage sextant of the same type and model they had with them on the Endurance. Interested, he came over and for a long time we talked about navigation. I think he may be the only one on board who was brought up on traditional methods of position-fixing and chart work. I wouldn’t say we are now bosom buddies – he’s not that kind of a guy – but at least he’s no longer looking at me as if I’m just another dozy academic with pig shit for brains (which, I believe, is how he referred to me soon after I joined the ship).

NOON POSITION: 66° 46.511' S, 060° 00.074' W
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The state of the Endurance. Our ROV goes under the ice


A wooden ship will always deteriorate on the seabed. There will be chemical decay, bacterial attack and a range of mechanical forces at work. However, the purity of the Weddell Sea, its deep cold, moderate bottom currents and the absence of light at 3,000 metres, should inhibit the ability of these agents and factors to inflict ruin on her timbers.

Potentially more worrying is the dreaded shipworm, or teredo navalis: a wood-consuming marine parasite that is to wooden ships what moths are to cardigans or deathwatch beetles to timber-frame houses. These creatures enter the wood as larvae about the size of pinheads, but then metamorphose into pallid reddish ‘worms’ that turn into the grain, and then swell quickly to the width of one’s small finger while growing in length to 20 inches or more. My early work was on ancient ships in the Mediterranean where the hulls and upper works had all been gobbled away; the only timbers to survive were those that went into the seabed. The sub-bottom is essentially anaerobic (or oxygen-free) and here the teredo, and gribble worms in general, cannot survive.

The happy news is that studies conducted in the 1980s and again more recently have confirmed that wood-consuming marine parasites do not exist in Antarctic waters. But having said this, in recent decades the teredo has become established in Port Stanley harbour in the Falklands, where I have found them on 19th-century wrecks.

It is also possible that the hull of the Endurance became infested with marine borers when she passed through the tropics so that, when she sank, she took with her to the seabed the seeds of her own future disintegration; but this is highly unlikely as her hull was sheathed in greenheart, an exceptionally hard wood that was considered to be largely teredo-resistant.
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Another day of frustration. The ship is again trying to create space for underwater operations by driving away the floes using her stern thrusters or fast rescue crafts. I overheard the mate say to someone on the bridge that since we got here, we have just been ‘pinballing around in search of open water’. Nonetheless, overnight we did manage to conduct work at three CTD/coring stations.

At midday, the large Eclipse ROV was lowered over the stern and released for its first under-ice trial. Deck to deck it was gone two and a half hours and traversed about 190 metres horizontally under the ice. There were some buoyancy issues, and a couple of jubilee clips snapped because of the cold, but otherwise it passed without incident. However, 190 metres is as far as it can go, and this, I cannot deny, is disappointing. It seems the ROV team were not briefed by the scientists that extreme horizontal deployments might be part of their mission. There was tension in the air when this became clear, and things were said. My only interest in the ROV is for vertical wreck-study dives so, thankfully, this one has nothing to do with me.

For the first time we also deployed the brand new HUGIN Autonomous Underwater Vehicle (AUV) No. 9, specially designed with an upward-looking sonar for under-ice scrutiny. Some worrying buoyancy problems were experienced; simply put, we could not get its nose down low enough to dive. In flat calm conditions several dives were attempted without success. Ballast adjustments were made and the propeller RPM was increased, but without result. We are now consulting with the manufacturers, Kongsberg of Norway, who have one of their senior technical staff with us on the expedition. This, of course, is what trials are all about and we have no doubt that these issues will be resolved. We will conduct more trials tomorrow.

NOON POSITION: 66° 29.838' S, 059° 59.189' W
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The sinking of the Endurance. Biological dive by the ROV. More sea trials of our new AUV


The three conditions that probably most influence a sailing vessel as it sinks through the water are ballast, shape and drag. On sinking, most ships tend to descend keel first or somewhat down at the bow. In four decades of looking at shipwrecks, I have only seen two wrecks upside down on the seabed – and in both cases they had left the surface in somewhat unusual circumstances and were in relatively shallow water, so that they did not have time to establish a level of equilibrium as they were going down.

With a sailing ship the masts, yards and canvas will always impose a significant element of drag upon a sinking hull, normally ensuring a mainly upright or down-at-the-bow plunge. We have seen in Hurley’s photographs of the Endurance that her masts were not upright when she made her final slide; we can also see that her poles are still roped to the hull by both standing and running rigging. As she sank through the water there would have been an incredible trail of masts, yards and canvas behind her, creating a much greater drag than in a normal sinking scenario.

As long as the Endurance left the surface in a reasonably coherent state, though, I believe she would have landed keel first or down at the bow – and that, although she may have heeled somewhat, she most likely came to rest in an upright or semi-upright position. However, there is another factor involved which takes her outside the normal range of my experience, and that is her extreme depth.
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The sea is perfectly calm, the temperature –4°C. This morning we began a ROV dive to 400 metres’ depth off Cape Framnes, for the biologists to study marine communities on the seabed that until some decades ago were tucked away beneath an ice shelf. Video of this was relayed in real time to the lounge, where it was watched by most who were at that time off duty.

Once the ROV was back at 1830 hours, CTD and coring work was conducted at Station No. 2, following which AUV 9 was launched for further tests. Once more it had trouble while submerging and had to be recovered for further ballasting. There is now little doubt that the next trial will be successful, so a mission profile has been prepared for its first dive under ice.

At 2230 hours the Agulhas II went alongside an enormous floe, over four miles in length, to prepare for the under-ice AUV trial.

We are now concluding the trials phase of our programme, and until 24 January we shall be concentrating on scientific data-gathering.

NOON POSITION: 66° 01.302' S, 060° 20.637' W
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Endurance upon the seabed


The overwhelming majority of shipwrecks studied by archaeologists are within a depth of 50 metres and are thus reachable by aqualung divers. Shackleton’s ship, by contrast, is 60 times deeper, at 3,000 metres. The Endurance takes us into the archaeology of hyper-depth, of which there is exceptionally little experience, and thus we have hardly any data upon which to draw for guidance.

There is reason to believe that the dynamics of sinking ships in these depths are different from those experienced by other wrecks. In planning for this expedition, I have had to consider what actually happened when the Endurance hit the ocean floor. Was contact gentle or not? Did she retain her form or did she break open? Fluid scientists love their tidy worlds of perfect spheres of known mass in liquids of known viscosity, but the plummet of Shackleton’s much-injured ship would have been anything but perfect.

The ship was heavily timbered and exceptionally well fastened; at the time of her construction she was called the second strongest wooden ship ever built (the first being Roald Amundsen’s Fram). Although her hull had been ruptured in places by the ice, and indeed by Shackleton’s men, before she sank, I still believe she would have retained enough structural integrity to survive impact in a reasonably coherent state. Of the wooden wrecks I have seen, most of their hulls had opened up, but this had nearly always happened well after the vessel came to rest on the seabed.

The only wooden ship in truly deep water that I have been able to study in detail was completely different from anything I have ever seen within standard diving depth. I was astounded by her. She was a three-masted barque, about 170 years old, in approximately 5,500 metres at the bottom of the Southern Ocean. Her bottom keel had hit the sea floor first, with such violence that it had blown open the hull into three longitudinal sections. Her entire cargo had spilled out onto the seabed. I had never seen anything like it before – a dense, oval-shaped field of mixed 19th-century artefacts.

If we succeed in locating the Endurance, we may see a similar picture, but the greater likelihood is that we will find her hull to be roughly upright and still semi-coherent. I base this view on a lifetime spent in wreck archaeology, as well as my knowledge of her specially braced construction and the virtual certainty that she went down keel first.

[image: Paragraph break image]

In the spirit of Scott (but not of Shackleton), the specialists on board have been taking turns to give lectures in the ship’s auditorium on their respective areas of expertise. One of the most important talks was delivered by Katherine Hutchinson, a young South African scientist whose area of focus is an interoceanic circulation system that is of fundamental importance to the health of the planet. That system begins right here where we are now, in the relatively pack-free areas beside the ice shelves of the Weddell Sea.

In her talk Katherine explained how, since around the middle of the last century, circulation movements within the Atlantic Ocean have slowed down by 15 per cent – and, for reasons not properly understood but which at some level must be linked to the global conveyor belt, the Indian Ocean has experienced a massive heat gain of one degree in 20 years. If these trends continue, Katherine said, they will have profound consequences for the world’s climate and, by extension, the ability of its myriad life forms to feed themselves. We are, she reminded us, already seeing the consequences of climate change in extreme storms, heatwaves, droughts, wildfires, floods, crop failures, defunct fisheries, monsoon volatilities, disrupted rainfall patterns and so on.

One of the main contributing factors is the destruction of the ice caps because of warming caused by the increase in greenhouse gas emissions. The reduction in ice over Greenland has been accelerating for decades, to the extent that it is now losing an average of 260 billion tons a year. The situation in the Antarctic is no better.

The Antarctic ice sheet, which in places is three miles thick, covers 98 per cent of the land mass and contains 61 per cent of all the fresh water on earth. Because of warming, however, many of the continent’s most important glaciers are now in a state of rapid decay. Eight major Antarctic glaciers are now retreating at a rate of over 400 feet a year. Some, those that spill into the Amundsen Sea on the continent’s western coast, are retreating at a staggering 600 feet a year. A recent satellite investigation by glaciologists at Leeds University found that global ice loss has risen by 65 per cent over 23 years – two-thirds of that loss has been caused by atmospheric warming, with the rest attributed to rising seawater temperatures. In short, ice loss is now following the worse-case scenario envisaged some years ago by a United Nations panel of experts. The fear is that if fresh water continues to intrude upon interoceanic circulation at its current rate, the entire system will abruptly collapse with unpredictable, but certainly dire, consequences for the planet.

[image: Paragraph break image]

I have been reviewing the seabed footage from yesterday’s ROV biology dive. Most of the life we observe is pretty sedentary, or what we call sessile, meaning it does not move (sponges or barnacles, for instance). Our problem is that anything that swims tends to flee as soon as it sees us. But in the video, much to my delight, a quietly subversive little fish suddenly appears from out of the gloom, pauses, and then swims over and nibbles the corner of our lens.

Frank Hurley, in his diary for this day, also recorded a rare encounter with marine life: ‘We witnessed a phenomenal sight. Hundreds of crabeater seals speedily made their way towards the ship, and treated us to a wonderful display, gambolling, sporting, racing and diving under the ship.’ He caught all of this on film and included it in the movie he later made, which created a sensation wherever it was shown.

NOON POSITION: 66° 00.817' S, 060° 21.627' W






16 JANUARY 2019


The loss of AUV 9

Last night, not long after midnight, we lost AUV 9. As I write we still haven’t found it. AUV stands for Autonomous Underwater Vehicle – but AUV 9 is more than that. It’s brand new, unique, worth squillions, and was especially designed for this expedition.

When you are kicking at boundaries, things can go wrong. To paraphrase Shackleton’s favourite poet, Browning, our reach sometimes exceeds our grasp. Also, of course, we are deep into the most hostile body of water on the planet – we are down in the very basement and, what is more, we have kicked away the ladder. When a crisis occurs in the Weddell Sea, you cannot just reach for the phone and call for help. Here we have to look to ourselves.

It was 0200 hours, the middle of the night, but this being the austral summer it was daylight outside with the sun just a few degrees above the horizon, casting long, inky shadows across the floes. Down in the ops room there was quite a bit of nervousness, as we were on the threshold of a historic moment: AUV 9 was about to embark on its maiden voyage. Its objective was to study the submerged surface of an ice field and it had been created just for this job. At huge cost, it was manufactured by Kongsberg for Ocean Infinity, the foremost deep-ocean search-and-survey company in the world.

The buoyancy problems we had previously experienced with AUV 9 had all been resolved, and now it had gone through all its pre-dive checks without any irregularities. Nonetheless, we were operating on the outer fringes of what was technologically possible and we were not completely confident it would perform as instructed. Because of that uncertainty, this was going to be a relatively short trial of just three hours beneath a very large floe. What concerned us was that once the AUV had entered the under-ice zone, it would be in unsupervised mode and out of communication. If something went wrong, we would not know it.
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