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Introduction


When stately ships are twirled and spun

Like whipping tops and help there’s none

And mighty ships ten thousand ton

Go down like lumps of lead



The Georgian poet Ralph Hodgson’s The Song of Honour is a tribute to the wonders of nature, eulogising the sweet song of the nightingale and the awe-inspiring beauty of the star-filled night sky. Yet the lines he wrote opposite also remind the reader of nature’s caprice, which can send some of the mightiest engineering marvels to the bottom of the ocean.

Despite knowing this, for five millennia, pharaohs, queens, presidents, kings and emperors who had the riches or the muscle to build vast navies could project their power beyond the lands they inhabited. They could win wars beyond the range of a longbow or musket; they could impose their own religion or language on the subjects of faraway lands and they could strip such territories of their people, treasures and natural resources.

‘Whoever rules the waves rules the world,’ wrote US naval strategist Alfred Thayer Mahan in 1890 in his lauded book The Influence of Sea Power Upon History.1 The idea was a powerful one but not new. Two and a half millennia earlier, the Athenian historian Themistocles had made a similar observation: ‘He who controls the sea, controls the world.’

Yet Mother Nature always has the upper hand and many a ship, no matter how well built, has succumbed to the irresistible forces of wind and waves and the bite of hull-piercing reefs and rocks. Then there are also those who covet power or confront it who are only too eager to lend their weaponry to help Nature to consign their opponents’ ships to Davy Jones’s Locker.

Despite being a weapon of conflict for much of history, boats and ships have also had more peaceful uses.

The earliest watercraft are likely to have been log boats, fashioned from large, dug-out trees. Certainly, the oldest surviving boat, the Pesse ‘canoe’, is of this form. The so-called canoe was found during preparation works for the A28 motorway near the village of Pesse in the Netherlands. While dredging a peat-filled basin, workers came across what they thought was a tree trunk. However, this was not just any old piece of wood but something that had been shaped by the hand of man. The wood in the 3.45-metre-long canoe was analysed and discovered to have been fashioned at some point between 8040 and 7510 BCE.2

Similar canoes have also been discovered at other locations around the world. An 8.4-metre-long dugout canoe was found by a cow herder in Dufuna in Nigeria in 1987 while he was digging a well. It was dated to between 8,000 and 8,500 years ago. At that time, Dufuna would have been on the floodplain of Lake Mega-Chad, which has dwindled to the far smaller Lake Chad that exists today.
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The Pesse canoe, now in the Drents Museum in Assen, Netherlands, is little more than a hollowed-out log. It is believed to date from the early Mesolithic period and has been dated to be around 10,000 years old.



Those early boats developed from little more than hollowed-out logs, to riverboats made from reeds, to more elaborate forms of deep-ocean vessels.

The sea has always exerted a mesmeric attraction on humankind.

Herman Melville wrote of the Pacific Ocean in Moby-Dick: ‘There is, one knows not what sweet mystery about this sea’, yet he also hints at the darker things that are beneath the surface, adding:


These sea-pastures, wide-rolling watery prairies and Potters’ Fields3 of all four continents, the waves should rise and fall, and ebb and flow unceasingly; for here, millions of mixed shades and shadows, drowned dreams, somnambulisms, reveries; all that we call lives and souls, lie dreaming, dreaming, still; tossing like slumberers in their beds; the ever-rolling waves but made so by their restlessness.



On a calm, cloudless day the sea can be an inviting and unruffled pool. But in a moment, a stiff breeze can turn blue waters into dark, forbidding roils.

Henry Wadsworth Longfellow talks of the sea’s perfidious nature in ‘The Wreck of the Hesperus’, where the schooner of that name is driven onto a reef in a hurricane:


She struck where the white and fleecy waves

Looked soft as carded wool,

But the cruel rocks, they gored her side

Like the horns of an angry bull.



This power of the sea to rise up and overwhelm a ship is also dramatically described in the captain’s log of the liner Queen Elizabeth II, early in the morning of 11 September 1995. At ten minutes past four, the crew on the bridge saw a wall of water coming towards them that they estimated to be 95 feet (29 metres) high. Their eyes were level with the towering crest. The captain, Ronald Warwick, wrote that it ‘looked as though the ship was heading straight for the white cliffs of Dover. The wave seemed to take ages to arrive but it was probably less than a minute before it broke with tremendous force over the bow.’

The QEII lived to sail again. Others have not been so lucky.

In Memorable Accidents, and Unheard of Transactions, an anthology of disasters published in 1693, there is an eyewitness account of the wrecking of a ship seven years earlier in stormy seas on a journey between Goa and Portugal:


Rocks that jutted out into the Sea, lifted up the Vessel to the Clouds, letting her fall of a sudden upon the Cliffs with such violence that she could not hold out long. You might have heard her already cracking on all sides, some parts of her falling off from the rest; and at last, this great Mass of Wood being for a while thus dreadfully shaken and toss’d from Wave to Rock, was dash’d to pieces with a horrible noise.



The ever-present threat of going down with your ship and the at-times harsh, lonely conditions on board meant a sailor’s life was not for everyone.

Despite our familiarity with the story, the horror of shipwreck is clear from reading Jack Thayer’s shocking account of surviving the Titanic disaster.


We were a mass of hopeless, dazed humanity, attempting, as the Almighty and Nature made us, to keep our final breath until the last possible moment. The roaring of the exhaust steam suddenly stopped, making a great quietness, in spite of many mixed noises of hurrying human effort and anguish…. Without warning, she seemed to start forward, moving forward and into the water at an angle of about 15 degrees. This movement, with the water rushing up toward us was accompanied by a rumbling roar, mixed with more muffled explosions.

It was like standing under a steel railway bridge while an express train passes overhead, mingled with the noise of a pressed steel factory and wholesale breakage of china.

We could see groups of the almost 1,500 people still aboard, clinging in clusters or bunches, like swarming bees; only to fall in masses, pairs or singly, as the great after part of the ship, 250 feet of it, rose into the sky, till it reached a 65- or 70-degree angle. Here it seemed to pause, and just hung, for what felt like minutes. Gradually she turned her deck away from us, as though to hide from our sight the awful spectacle… then, with the deadened noise of the bursting of her last few gallant bulkheads, she slid quietly away from us into the sea.



What the typical landlubber may not realise is how many sailors and passengers have endured such terrifying experiences. UNESCO estimates that there are as many as three million shipwrecks dotting the seabeds around the world, and less than 1 per cent have been surveyed.4

Shipwrecks were once such a common occurrence that it is understandable why sailors hung on so tightly to such superstitions as that of Davy Jones – ‘the fiend that presides over all the evil spirits of the deep, and is often seen in various shapes, perching among the rigging on the eve of hurricanes, ship-wrecks, and other disasters’5. Or the conjuring of the Greeks and Romans who told tales of the beautiful sirens who lured unwary seamen to their doom with their mellifluous voices. Nervy sailors held beliefs such as the idea that killing an albatross – as the flinty-hearted Ancient Mariner did in Coleridge’s epic poem of spiritual awakening – would lead to disaster.

Yet for all the tragedy of this monumental loss of life, the millions of vessels that lie under the sea tell the human history of the world, and it is a story that marine archaeologists and ocean explorers are all the time progressing. It is a story that expands learning every time a new shipwreck is discovered.

Despite the vast number of shipwrecks, finding and identifying them is often a long and arduous process, and one in which luck plays a vital role.

I found the wreck of the First World War fighting ship SMS Scharnhorst about 185 kilometres south-east of Port Stanley in the Falkland Islands in a search zone that measured thousands of square kilometres, an area half the size of Wales.
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The island of Montecristo in the Tuscan Islands, early 1980s. Possibly first use of an observation class remotely operated vehicle in maritime archaeology. Here a diver signals the pilot on the ship above to back off.



We were looking for the ship using four autonomous underwater vehicles (AUVs) to survey long strips of the seabed in a process dubbed ‘mowing the lawn’. They were equipped with sidescan sonars, which provided echo-maps of the seabed. As one of the AUVs turned round to begin another strip of ‘mowing’, it caught a shadow just outside the original search area. The shadow was around the right length, with features that were distinct from the geology of the surrounding terrain and – of particular significance – there was even a marked impact crater from where the sinking ship had hit the ocean floor. The findings were compelling enough to send down a remotely operated vehicle (ROV) to confirm and record the discovery.

‘Almost straight away we were into a debris field that said “battle” and then suddenly the Scharnhorst just came out of the gloom with great guns poking in every direction,’ I said at the time to the press.

When Robert Ballard found the Titanic in 1985, his team were also using a similar lawn-mowing technique, but after five weeks of finding absolutely nothing, they tried something new – towing a sled containing a video camera just above the seabed, looking for any unusual debris.

On the morning of 1 September 1985, Ballard was summoned by the on-duty watch team. When he arrived, his colleagues replayed what had just appeared on their live video feed of the seafloor. The footage was dim and grainy, but the identity of the object was unequivocal – it was a ship’s boiler.

‘We went smack dab over a gorgeous boiler,’ Ballard told The New York Times.

They followed the debris trail, and the next morning the sled came upon Titanic’s bow.

‘Our initial reaction was excitement, then a coming down off that to realize we had found the ship where 1,500 people had died,’ said Ballard.

Marine archaeologists have to live with frequent disappointment, knowing that the object of their search may never be found or that it may take many, many years, and perhaps not within their working lives. Marine archaeology is not for the impatient.
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The Hoi An wreck. Selection of blue-and-white ceramic jars and statuettes from the deepest ‘hands-on’ excavation there has been. The rearmost dragon is now in the collection of the British Museum, London.



Sometimes you know – roughly at least – where a ship lies, but there are compelling practical reasons why she cannot be reached. In the case of Sir Ernest Shackleton’s Endurance, the best estimates were that she almost certainly sat within a few nautical miles of 68°39’30’ south, 52°26’30’ west; a position left by Shackleton’s skipper, Frank Worsley, who estimated the Endurance’s location from a sextant position taken the day after her loss. This proved a huge challenge for me when drawing up the search box for the first hunt for the Endurance in 2019.

Her resting place was under the perennial ice of the Weddell Sea, one of the most inhospitable locations on the planet. Not for nothing was Shackleton’s ship known as ‘the unreachable Endurance’. Shackleton himself called it ‘the worst portion of the worst sea on Earth’. In the end we found her during our second quest in 2022. She was within the search box a little over four nautical miles from where Worsley said she was.

A shipwreck is the result of a sudden unpremeditated catastrophe. The vessel and everything in it is just dumped on the seabed, frequently in a matter of minutes. There is often no time for anything to be rescued, whether people, personal possessions or cargo. Depending on the nature and depth of the site, all that went down that is, potentially, still there.

It may be surprising to many but, typically, submerged artefacts are much better preserved than those on land. Water is a wonderful preservative; if it is cold and dark and largely oxygen-free, all the better. If there is a soft bottom and the wreck becomes partly submerged in sediment, as with the Mary Rose, then that part beneath the surface of the seabed is in an oxygen-free (anaerobic) state and the preservation of materials, even organics, is excellent. On land, very little survives to the extent that archaeologists are sometimes just chasing shadows in the dirt that may or may not mean something.

A shipwreck is thus a time capsule. Sites on land are often a confusion of events and periods, which can play even the best archaeologist false. On land, you might find a fragment of pottery that has been discarded; on a wreck, you find the whole pot.

When a diver or maritime archaeologist picks up an item from the seabed, it is a direct connection with history. The last time that object was touched was by its owner or user, sometimes centuries before; now it has begun a new life, sometimes ending up in a museum for others to reflect on how its previous user may have lived his or her life..

The objects that marine archaeologists uncover in shipwrecks and sometimes return to the surface are often mundane, and individually they may not tell much about anything, but together they tell the story of a single discrete moment in human history.
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Joanna Yellowlees-Bound with a ‘padlock’ lamp and small bowl from the Dattilo wreck off Panarea in the Aeolian Islands.



It is also true that, often, X really does mark the spot and archaeologists come across real treasure, such as the unimaginable amount of gold and silver bullion that is known to have been stowed within the lower hull of the San José, which went down in battle on the Spanish Main not far from Cartagena – its exact location a state secret. It will require a feat of technology and ingenuity to recover its vast treasure from within the seabed at 600 metres.

Yet, despite the appeal for some of real treasure, the greatest treasures are most often those that fill a gap in our understanding of a particular period in history, such as the thousands of beautifully preserved blue-and-white ceramics from the kilns of Vietnam on a wreck off Hôi An.

When marine archaeologists find shipwrecks containing interesting objects of either archaeological or financial significance, the question becomes whether they should, or should not, be brought back to the surface. Shipwrecks are often also graves, and the question of whether or not to disturb those who died in horrendous circumstances has to be considered with care and sensitivity. Is the find really of such significance that it should be recovered for study and display or, more often, be consigned to storage in a museum warehouse.

For a range of reasons, the decision is sometimes made to leave things in their stabilised state on the seabed and just conduct a survey to evaluate and record. Surveying techniques are constantly improving and much information about a wreck can often be obtained without disturbing the site.

Also, bringing things back to the surface can have its own challenges. Removing waterlogged artefacts from the seabed and introducing them to a dry, oxygen-rich environment will, with most materials, result in their decay or even disintegration. The protective environment of the seabed in which the object has become relatively stable, sometimes for centuries, has gone. The cost of conservation may also be prohibitive.

On rare occasions a recovery may place an archaeologist in something of a moral quandary. This happened to me when a Nazi eagle measuring more than two metres and weighing over 400 kilograms was discovered on the wreck of the Admiral Graf Spee in the River Plate. It was completely buried in mud and we had to excavate it using suction devices to dig a large hole in the seadbed. It was attached to the hull of the pocket battleship with 145 large bolts and each of these had to be laboriously unscrewed. The eagle was then brought to the surface using a barge-mounted crane. Although it was recovered at the request of the Uruguayan government, many argue that it should have been left in the mud. Of course, it was not the eagle that fuelled the controversy, but rather what it held within its talons: the swastika – the quintessential symbol of one of the most evil political ideologies the world has ever known. In the end, the reason it was raised was to prevent it from falling into the wrong hands.

The thousands of pieces of Vietnamese porcelain aboard the Hội An wreck also came up by crane but in crates of up to 8,000 pieces at a time. It was the deepest, hands-on-the-seabed archaeological excavation ever attempted and the only time that saturation diving techniques have been used to excavate a wreck. Saturation diving is when divers are lowered to the seabed in a bell and, after the dive is over, the bell is raised to the mother-ship where it docks with living chambers that are pressurised to seabed level. And this was how, for many weeks, the divers lived.



This book aims to tell the story of a carefully curated selection of objects found on shipwrecks. It is a story that is nothing less than the history of humanity for over 5,000 years, and takes us on a journey from early antiquity to the naval combatants of the Second World War.

It tells of boats that plied the Nile in ancient Egypt but also of boats that were never meant to be seaworthy but worthy only to carry the spirit of a pharaoh into the afterlife and the fabulous objects that would accompany him there.

It tells of the thousand-year dominance of the Phoenicians, famed for their seafaring skills, their imperial purple dye and for developing the concept of the alphabet.

The Romans’ land-based legions were what gave them a grip on Europe, but their naval control of the Mediterranean basin also was crucial.

The centuries-long dominance of the northern seas by the Vikings is also explored. We find signs of the spread of Christianity and the power of foreign kings who would come by ship and take control of lands, bringing with them unusual customs and strange new creatures.

The Hanseatic league and the Italian Maritime Republics became hugely powerful through peaceful trade, and the Age of Discovery, when European powers expanded their empires both south and west, is particularly rich in shipwrecks because of the nature of their voyages, which became longer and more hazardous. Never had the art of navigation been more important, and in the shipwrecks of the era we find the instruments of this craft. Spain’s galleons brought back gold, silver, gems and other valuable commodities that left the Atlantic and Caribbean littered with some of the richest shipwrecks ever discovered.

The Chinese creation of porcelain became a staple of world trade from the fourteenth to the eighteenth century. Porcelain from the Ming dynasty is best known but, for a brief period, the kilns of Vietnam came to rival those of China, as evidenced by the quarter of a million pieces brought up from the Hội An wreck in the mid-1990s.

England’s monarchs had thoughts closer to home when, during the sixteenth century, they started building what would become the Royal Navy. This was the era of great ships like the Henry Grace à Dieu and the Mary Rose. For much of the seventeenth century, the Netherlands ruled the seas in what has become known as the Dutch Golden Age.

The birth of modern America was not a peaceful one and the story of this period is told in shipwrecks such as the HMS Charon, SS Central America, USS Hatteras and SS Georgiana.

In 1805, Britain’s greatest naval hero, Horatio Nelson, led his country’s navy to victory in the Battle of Trafalgar. One of the shipwrecks discovered from this era is the Agamemnon, known to be Nelson’s favourite ship and the source of the only cannon certified by scholarship to have been fired at the epic battle which gave the Royal Navy a dominion of the seas which lasted until the Second World War.

This book also looks at the story of the HMS Bounty and its wreck, which was discovered off the Pitcairn Islands in the late 1950s.

The nineteenth century was a turning point; this was when ships began to be powered by steam. By the end of the century, steam had replaced wind as the main motive force in deep-ocean voyaging.

This was also the era of some of the greatest geographic expeditions of all time, including the race to the poles in the Heroic Age of Arctic and Antarctic Exploration. The stories of this era, telling of the hardships the explorers faced and the catastrophic loss of their ships, have fascinated generations ever since. By their deeds, men like Ernest Shackleton engraved their names upon the annals of history.

The golden age of ocean liners around the turn of the twentieth century brings us to perhaps the most famous shipwreck of all time, that of RMS Titanic, as well as other wrecks of her class and magnitude, such as Lusitania and HMHS Britannic.

The long period of relative peace known as the Pax Britannica was shattered by two world wars and here we examine some of the wrecks that belonged to one of the belligerents, Germany. The Scharnhorst, from the First World War, the Admiral von Spee, and the Bismarck from the Second World War all yielded objects that tell of the country’s advances in steelmaking and armaments.

In the modern era, ships have lost none of their importance. Nowadays, conflict has mostly given way to trade, and maritime movements of cargo underpin the global economy. Oceanic trade has become more standardised and safer but ships are still lost, leaving evidence on the seafloor of what they were carrying for future maritime archaeologists to find.

It is often said that the part of the planet about which we know least is that within and below our oceans. The wrecks and the objects we have recovered from the seabed are testament to all our endeavours as seafarers over the past five millennia. With less than 0.5 per cent of the seafloor explored, that history will only become richer. When Queen Alexandra bade Ernest Shackleton farewell on his fateful expedition aboard Endurance, she handed him a Bible. In it the dowager queen wrote: ‘May you see the works of the Lord and all his wonders in the deep.’ It is to those wonders that this book is dedicated.
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CHAPTER ONE Egypt and the early sailors


It is commonly believed that Egypt was the first civilisation to dip its toes into the waters of maritime trade, largely thanks to two bodies of water: the Nile and the Mediterranean Sea.

Rain falling on the mountains of Ethiopia and into the Kagera river of Burundi takes a more than 4,000-mile journey northwards along the Nile before emptying out its waters into the Mediterranean. The annual flooding of the river made the Nile’s delta particularly fertile, and a logical place for one of Earth’s greatest civilisations to rise and fall. Egypt’s most important sites – Memphis, the Karnak, Aswan, Alexandria and modern-day Cairo – were all built along its banks. With water close at hand for most Egyptians, there is little wonder that they wanted to devise ways to travel across and along it.

During the excavation of a mound at El Salha on the western bank of the White Nile, around 15 kilometres south of Omdurman in Central Sudan, a pebble was found with a black painted sketch on one of its faces. The picture represents the back half of a boat, including a steering system, which features a long tiller at an angle of more than 45 degrees ending in an ovoid blade6 and fixed to the top of another vertical pole. The material in the surrounding layer was radiocarbon-dated to around 7050–6820 BCE, the earliest evidence we have for the use of boats more complex than simple dugout canoes.

Egypt was not always as arid as it is today and boats were used to hunt the rich wildlife on the banks of the Nile. A white cross-lined ware bowl in the Metropolitan Museum of Art in New York shows a hunter on a boat alongside a hippo and crocodile.7 Pottery from the Naqada period, dating from around 3800–3000 BCE, show mountain ibexes as well as large birds, which could either be flamingos or ostriches.

A vase from the Gerzean period of Egypt’s history, dating from around 3100 BCE, shows what some believe is the earliest known representation of a sail, rather than oars, for propulsion.8 However, this interpretation remains controversial and some believe it to be a banner.9

At some point around 2160–2040 BCE, the depictions of boats begin to show large steering oars attached to a pole at the rear of the vessel.10 These early Egyptian boats were typically made from one of two different types of material: papyrus and wood. Papyrus reeds, Cyperus papyrus, were widespread in the marshes of the Nile delta and in the low-lying areas of the Nile valley, making them an obvious choice for boatbuilding.11 The earliest boats, really little more than rafts, were made from bundles of papyrus reeds tied together. It is believed that ‘the Egyptians perfected the papyrus canoe at a period so remote that we have no direct knowledge of it whatsoever’.12

The lightness of these boats, which derived their buoyancy from the air within the reeds, made them highly manoeuvrable, something recognised in the Bible. In Job 9:26, it says: ‘They slip by like reed boats, like an eagle that swoops on its prey.’

Also common were so-called papyriform boats: boats made from wooden planks but similar in appearance to the papyrus rafts and often with decorations symbolic of the papyrus. For example, a model dating from around 1850 BCE in the National Maritime Museum in Greenwich shows wooden decorations at the bow and stern of a boat that features vertical cylindrical columns with mushroom-shaped tops, representing the flowers of the papyrus. These were similar to the papyriform columns found in temples such as those at Luxor.
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This Egyptian jar dating from around 3400 BCE shows a long boat transporting what are thought to be goddesses and their priests. The lines below the hull are believed to represent oars.








A death ship

The mighty pyramids were mainly built during the 120 years of the Fourth Dynasty of Egypt’s Old Kingdom (the first of three such kingdoms). The dynasty was founded by the pharaoh Sneferu in 2613 BCE.

Egypt at this time was largely an agricultural society. The foundation of Cairo was still three millennia away and the seat of power was the ancient capital of Men-Nefer, or Memphis as it is known today.

The pharaohs were the country’s pyramid builders. Djoser ordered the construction of the stepped pyramid whose eroded remains are still visible today at Saqqara.

When the pharaoh Khufu came to power in 2589 BCE, the construction of pyramids reached its zenith. Khufu ordered the building of the Great Pyramid at Giza, which would remain the tallest building on earth for the next three and a half millennia.

In Egyptian mythology, Ra – the sun god – was the greatest of the deities. Ra was said to traverse the celestial waters of the sky in a float made of reeds: the mandjet for its journey by day and the mesektet for the journey back from the horizon by night. Depictions of Ra show him standing at the centre of his boat with the sun perched atop his head.

Egypt’s pharaohs were considered the representatives of the sun god on earth and, upon their deaths, would be provided with the same method of transportation to ease their passage into the afterlife.13 Such boats are mentioned frequently in the Pyramid Texts, a corpus of ancient Egyptian inscriptions that were carved as hieroglyphics into the subterranean walls of the pyramids at Saqqara.

When a pharaoh died, his body would be brought from the capital by boat, most likely a papyriform funerary boat, to the valley temple associated with the pyramid. Excavations around the Great Pyramid yielded five of such barges, buried in specially carved rock pits.
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The Khufu solar ship, discovered five millennia after it was sealed in a tomb by the Pyramids of Giza.



In 1954, the archaeologist Kamal el-Mallakh and workmen of the Egyptian Antiquities Service were conducting excavations to the south of the Great Pyramid to remove 20 metres of debris. The workmen found the original, mud-brick boundary wall of the pyramid complex and noted it was closer to the base of the pyramid than the known boundary walls of the northern and western faces and was, unusually, built upon a base of compressed, powdered limestone.

At the base of the wall, the workers uncovered two rows of large limestone blocks. When el-Mallakh broke open one of the blocks, he found the contents of a pit underneath in near-perfect condition. In the precisely carved rock pit, he discovered 1,224 carefully arranged pieces of cedar wood, clearly the constituent pieces of a boat, which ‘looked as hard and as new as if they had been placed there but a year ago’. El-Mallakh said the smell of cedar was very apparent.14

Egyptologist Paul Lipke wrote that the ‘pit’s airtight seal and the careful stacking of its contents were critical in preserving the timbers. Insects and fungi, if there ever were any within the pit, apparently found the resinous cedar fatal.’

Over the next fourteen years, the Egyptian restorer Hag Ahmed Youssef Moustafa painstakingly reassembled the pieces.

In order to restore the ship, Moustafa not only studied the pictorial representations of ships from the period, but also consulted with modern-day Nile boatbuilders. Four and a half millennia had passed since the construction of the Khufu ship but, essentially, the building technique had survived unchanged.

The ship is the world’s oldest known planked vessel.15 It is of shell construction; that is to say the builders shaped the hull with the planks as they moved away from the keel, and then installed the internal structural members after the shell was completed. This contrasts with the method employed since Medieval times where boats were constructed using frame-first techniques, in which the frames went up before the planks were added.

The Khufu ship was made from 34 tons of Lebanese cedar, with an overall length of 43.63 metres and a maximum beam (breadth) of 5.66 metres. The bottom of the boat was built from eight planks averaging 13 metres in length and a further eleven planks on each side of the hull.

The planks have joggled edges, where a projection in one plank matches up with a recess in the neighbouring plank. This was a characteristic technique of Egyptian boat construction that prevented longitudinal slippage of the planks while adding strength to the hull.

The boat was also held together with lashing and what is called the mortise-and-tenon technique. Wooden tongues (tenons) are inserted into facing sockets (mortices) where the planks come together, edge to edge, to form what is called a seam. It was a technique that was much used by shipwrights throughout later antiquity to bond and stiffen the assembly. On the Khufu ship, the tenons were between 25 and 130 centimetres apart, with lashing holes at regular intervals between them. The ship was found buried with lengths of rope; some have argued that this was used to lower the ship into its rock pit while others think it was used to lash the planks together. One estimate puts the amount of rope required to bind the Khufu ship at around 5,000 metres, based on the number and spacing of the lashing holes. The whole boat might have been caulked with papyrus, made from pounded reeds, as it is stronger than glue and more reliable than pitch.16

The Khufu ship included a flight of five pairs of oars for propulsion and another pair used by the helmsman for steering. The oars are long, measuring between 6.5 and 8.5 metres. Some experts believe that the boat was not rowed at all, but was towed by another boat.17 In other words, the Khufu oars would have been ceremonial rather than functional.

It is unclear whether Khufu’s ship was ever used on water or was just a funerary boat for metaphysical voyaging in the afterlife. Many believe that this could have been the actual craft that was used to transport Khufu’s body from Memphis to Giza. There are lashing marks on certain planks, but this is not conclusive because it would seem likely that more timbers should have been marked in this way.

El-Mallakh only opened one of the two pits he found beside the pyramid in 1954. The second he left untouched, but in 1987 Egypt’s Antiquities Authority approved a project to photograph its contents, and this revealed a second ship.

During a recent joint Egyptian–Japanese project, archaeologists extracted nearly 1,700 pieces of cedarwood from this second pit. In August 2021, the components were moved to the new Grand Egyptian Museum, where they will be reassembled for display.18 The ship, which is estimated to be 42 metres long and to weigh 20 tonnes, was transported in a shock-resistant metal container carried by a remote-controlled vehicle. The fragility of the huge ship meant that the journey had to be undertaken slowly, with the 8-kilometre trip to the new museum taking ten hours.

One discovery made with the second Khufu ship is a piece of wood containing circular and U-shaped metal hooks.19 It is believed that they were used to receive the paddles and inhibit friction and wear between the wood of the ship and that of the paddles, and is the first clear evidence that the Egyptians used metal in the construction of their boats.


[image: Image]
The sun god Ra on his solar barque on the walls of the tomb of Ramses I in the Valley of the Kings.








A temple block


[image: Image]
A stele, or carved stone slab, discovered on the ancient site of Thonis-Heracleion by Franck Goddio’s team.



Before Alexander the Great founded the city of Alexandria in Egypt, the country’s most important Mediterranean port was Thonis-Heracleion in the Canopic channel of the Nile Delta.

Thonis-Heracleion, at its height in the sixth century BCE, was a network of canals, bridges, harbour wharves and temples, but it was never the most secure of locations. The regular flooding that made the Nile Delta extremely fertile and attractive to early civilisations, also made it a difficult place upon which to build.

The site was also subject to seismic activity. At some time around 150 BCE, Thonis-Heracleion was hit by earthquakes and tidal waves. The inundation of the soil beneath the city caused its heavy structures to sink in a process known as soil liquefaction,20 including the city’s renowned Temple of Amun, which collapsed into the sea.

The submerged city of Thonis-Heracleion was rediscovered in 2000 by an archaeological team led by Franck Goddio at the European Institute for Underwater Archaeology (IEASM), some 6.5 kilometres from today’s coastline, after years of searching in Aboukir Bay.21 Goddio discovered a number of huge red granite sculptures that had adorned the temple as well as a stele of black granodiorite, which confirmed that the cities referred to as Heracleion by the Greeks and Thonis by the Egyptians were in fact the same city.

More than 700 ancient anchors and as many as 120 shipwrecks dating from the sixth to the second centuries BCE have been found on the site.

During the 2021 season of exploration, the IEASM team, using a new prototype sub-bottom profiler, found a Ptolemaic galley buried 5 metres underneath hard clay. It had been moored at a landing stage alongside the temple of Amun when the earthquake struck in the second century BCE. The boat has a flat bottom and flat keel, making it perfect for sailing the Nile. It measured more than 25 metres and had a length-to-breadth ratio of around 6 to 1.22

Wrecks of fast-river vessels such as these are extremely rare, and this one was only preserved because it had been pinned to the bottom of the canal by falling blocks from the temple.
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CHAPTER TWO The Mediterranean naval powers


There are a number of contenders for the epithet ‘cradle of civilisation’, but the so-called fertile crescent, a boomerang-like arc stretching from Egypt, through Israel, Palestine, Lebanon, Syria and Iraq, is arguably the most deserving.

The fertile crescent includes the Tigris and Euphrates in the east, and it is the regular flooding of these rivers and the fruitful land they created that led to the development of formalised agriculture in the region.

One of the oldest trading empires in the ancient world, that of the Phoenicians, had its origins in the western end of the fertile crescent, on the shores of the Mediterranean in what is today primarily Lebanon. The Phoenicians were a loose collection of independent city-states, including Arwad, Byblos, Sidon and Tyre, seemingly forever squabbling with one another over access to trade. Each city had a king and followed its own interests, but their language and culture was a common thread between them. Between 1550 and 300 BCE, the Phoenicians used their strategic location between the east and west to create a trading empire stretching the full length of the Mediterranean and perhaps beyond.

Byblos was the wealthiest city, and probably the most powerful as it was at the centre of the main trade routes and therefore most able to benefit from the wealth and innovation that characterised the region. Its name comes from the Greek word bublus, or paper scroll, and refers to the papyri trade. Byblos, now Jbeil, became a permanent settlement in the third millennium BCE, thus making it one of the oldest continuously inhabited cities of the world.

Byblos’ dominance ended in the eleventh and tenth centuries BCE when Sidon emerged as the most important city, in part because of its access to the fertile Bekaa Valley, but also because it had looser connections to Egypt, which was then in decline. Sidon comes from the Semitic term sayd (fishing) and became a permanent settlement in 4000 BCE. It is on a small promontory bordered by a line of reefs that protects its two harbours.

The ascension of Hiram I to the throne in 969 BCE was the beginning of a golden age for Tyre, which had developed strong trade links across the whole of the Mediterranean. Tyre had strong links with Israel, too, and Hiram signed a trade treaty with King Solomon of Israel. In the Bible, the prophet Ezekiel says that Tyre’s trade partners were widespread.23 Ezekiel also hints at the city’s fate: ‘Who is like Tyre, like one destroyed in the midst of the sea?’24

The Phoenicians did not call themselves by that name, but instead referred to themselves by the individual city-states from which they came, or by using the collective term Canaanites. The more commonly known name originated with the Greeks, who called them phoinikes, or red people, a reference to the highly desirable reddish-purple cloth that they traded.25

Their other traded items included metals such as silver, iron, tin and lead, precious stones such as emeralds and rubies, animals such as horses, mules and even peacocks, foodstuffs such as wheat, honey and oil, as well as embroidered fabrics, ivory tusks, coral, fine linen and balms. Trade in humans – slaves – was also common.


[image: Image]
The Phoenicians established Gadir, modern day Cádiz in Spain, to export silver from the Tartessos hinterland.



The city of Gadir (modern-day Cádiz in Spain) was founded by Phoenicians from Tyre around 1104 BCE, shortly after the fall of Troy, to procure and trade silver from the city and the Tartessos hinterland.26 This enabled the Phoenicians to grow extremely wealthy and to establish further colonies throughout the Mediterranean, including in Sicily, Libya and Sardinia. The desire for silver was so great that merchants with boats fully laden with the metal were reputed to ‘hammer the lead off the anchors and have the silver perform the service of the lead’.27

On the journey west, merchants from Tyre took the northern coastal route and then followed the Spanish coast to the Straits of Gibraltar. The currents and often strong westerly winds in the Straits meant that some merchants chose instead to go overland from Malaga, which added four or five days to the journey but avoided the risks that were associated with the Pillars of Hercules.

On the return journey, the merchants would often hug the coast of Africa, stopping off at Utica, Carthage and Leptis Magna before returning home.

Phoenician traders even went beyond the gates of the Mediterranean, venturing south along the Moroccan Atlantic coast and establishing a base on Mogador Island in the sixth century BCE.

They may have travelled even further afield. The Greek historian Herodotus makes a claim in The Histories that the Phoenicians were the first to circumnavigate Africa (or Libya as it was then called).

How did the Phoenicians construct the vessels by which they grew their empire of the sea? There is almost a complete lack of evidence either in the form of shipwrecks, iconography or contemporary written records.

We have some iconographic indicators of what Tyre’s seagoing ships were like from a bas relief found in a palace at Nineveh, Iraq. The scene is believed to show the escape of Luli, King of Sidon, from the forces of Sennacherib in 701 BCE. The ships portrayed are a combination of merchant galleys and warships.

The merchant galleys were generally moderately sized vessels with pronounced stern and stem posts. The many ships depicted in the bas relief, along with the evidence provided by the wrecks of the Tanit and Elissa found elsewhere in the Mediterranean suggest that such galleys average around 14 metres in length and they were able to stow up to 20 tonnes.28

The two Puerto de Mazzaron shipwrecks, found off Playa de la Isla in Murcia in southern Spain, may give an insight into the construction techniques used at the time.29 Both ships show evidence of using pegged mortise-and-tenon seams, and frames may have been laced to the hulls.

The timber used to construct Phoenician ships varies. The planks of the Mazzaron ships are made of pine, while the tenons and pegs are made of olive wood. Ezekiel says that ships from Tyre were typically made of ‘planks of fir trees from Senir… [masts of] cedar from Lebanon… [oars from the] oaks of Bashan… deck of pine… from Cyprus inlaid with ivory… and [sails] of fine embroidered linen from Egypt’.30

One question that remains unanswered is whether the Phoenicians were the ones who developed the most feared warship of the time: the trireme.

The trireme gets its name from the three banks of rowers who would sit almost on top of one another along each side of the ship. Their hulls were often fitted with a projecting ram at the bow and their large number of oars could impart a remarkably fast burst of speed to the vessel, particularly during offensive manoeuvres.

Some historians argue that the Nineveh bas relief and images on Phoenician coins show that the Phoenicians were the first to develop the trireme in Sidon around 700 BCE and that the Greeks adopted it later. Others argue that it was the Corinthians in the sixth century.31 Either way, by the reign of Egypt’s Pharaoh Necho in 610 BCE, they had become the dominant warship of the Mediterranean.






A saddle quern


[image: Image]
A Phoenician shipwreck found off the Mediterranean island of Gozo yielded dozens of everyday items such as amphorae and querns used for grinding wheat.



In 2007, a team from the University of Malta was conducting a systematic sonar survey of the seabed on the fringes of Xlendi Bay in Gozo, when they detected an anomaly.

After further investigation, the anomaly proved to be the remnants of a Phoenician shipwreck dating to the seventh century BCE. The visible cargo consisted of worked stone and dozens of ceramic storage jars, or amphorae, of various shapes and sizes of which an upper layer was exposed on the seabed. The wreck was also surveyed with a sub-bottom profiler which revealed that it extended a further 1.8 metres down.

Surveys in 2008 and 2009 with a remotely operated vehicle (ROV) equipped with photographic and video cameras confirmed that the cargo consisted of amphorae of mixed Phoenician and Tyrrhenian type, worked blocks of stone and other ceramic containers datable to around 700 BCE.32

While hundreds of Roman shipwrecks have been found, this was just one of a handful of Archaic-period Phoenician shipwrecks.

The wreck was at a depth of 110 metres, which meant bottom time for divers was short.33 During the 2016 diving season, it took the divers six minutes to reach the site, where they spent a maximum of 14 minutes before having to begin their two-hour ascent.

When you dive, the pressure on your body increases as a result of the additional weight of the water. This is why scuba divers use pressurised gas to breathe when they go underwater. If they did not, their lungs and chests would collapse.

There are, however, potentially deadly side-effects of using gas cylinders. As the pressure on divers increases the further underwater they go, the oxygen, nitrogen and helium in diving gas mixes become increasingly soluble in the diver’s blood, causing these to build up in concentration.

As a result, beginning at a depth of around 30 metres, some divers begin to experience what is known as nitrogen narcosis, or ‘the narks’. By depths of around 70 metres, virtually all divers will experience it. The symptoms, which are largely reversible, include impaired judgement, short-term memory loss and an inability to concentrate. Others experience feelings of euphoria similar to alcohol intoxication, which has led to another name for this condition: ‘raptures of the deep’.34

The symptoms become more severe the deeper you descend. Divers going beyond 90 metres may experience intense hallucinations, lose sense of time and may fall unconscious and die. Although the narks typically diminish as the diver ascends, their problems may not be over. If the diver comes out of the water too quickly, the gases can rapidly form bubbles in the same way that a shaken bottle of fizzy drink does when opened. Bubbles of nitrogen can cause pain in the muscles and also damage the nervous system. This condition is known as ‘the bends’. Divers can avoid the bends by coming to the surface slowly, stopping at intervals to allow pressures to readjust. The time required to surface depends on depth and divers rely on dive computers or dive tables to calculate how long the ascent should take.

Before the invention of the aqualung, divers relied on air from a hand-operated pump on the surface. Air entered the diver’s helmet through a non-return inlet valve; an outlet valve allowed the diver to control the amount of air in their suit and therefore its buoyancy. The diver was attached via a lifeline, a simple means of communication with the surface: one pull meant the diver was okay, two pulls meant more air, and repeated jerks meant ‘Get me up fast!’

At this time, there was little understanding of the bends. Divers went deep and stayed down too long. For instance, in the sponge-diving business of the eastern Mediterranean, one in three divers was dead or crippled before they reached their twenties.



In 2014, the Xlendi shipwreck team picked four representative objects to bring to the surface: an ovoid amphora, a flat-bottomed amphora, an urn, and the base of an object known as a saddle quern, which was used to make flour.

To retrieve the quern, the team connected a looped cable to the vessel’s crane and lowered it to the object using a remotely operated vehicle. The loop was placed over the object and then tightened carefully using the submersible’s manipulator arm. Once secured, the crane lifted the quern through the water column to a depth of 25 metres, where it was met by divers using standard scuba equipment.

Evidence that humans were grinding grain to create flour dates back to at least 30,000 BCE,35 and by the time of the Phoenician traders, quern stones were being used to do this. They typically consisted of a heavy saddle quern, designed to be used on the ground, and a smaller hand-held muller or rubber stone, which would be used to grind the grains. Most stones used for grinding or milling grain discovered on archaeological sites in the Mediterranean were made of volcanic rock36 because of their abrasive properties and rough, vesicular (hole-covered) surface.

The oldest known quern stone dates from around 9500–9000 BCE and was found at Abu Hureyra, an ancient settlement on the banks of the River Euphrates in modern Syria. By the Bronze and Iron Ages, saddle and flat querns were widespread throughout the Mediterranean.

The two ends of the Phoenician wreck off Gozo were laden with saddle querns. They were not worn down in any way, indicating that they had not yet been used. Tests carried out on the composition of the volcanic rock confirmed they had come from the island of Pantelleria in the Sicily channel.

The Xlendi ship sank as it left the Maltese islands but its onward destinations are unknown. However, similar querns have been found in Cádiz, so perhaps that was where it was heading.






A fertility statue

In the summer of 2006, a team of divers explored a location a few kilometres off the city of Tyre in Lebanon, where there had been talk of underwater treasure-hunters having found a cache of terracotta statuettes.

Their search revealed a wreck 34 metres below the surface that dated from between the sixth and fourth centuries BCE, when the Phoenicians controlled much of the trade across the Mediterranean.

They made more than 200 dives, by which time they had recovered 328 artefacts from the site. These included not only amphora fragments,37 but also terracotta statuettes. The majority were of a female fertility goddess; she appeared to be pregnant, had bare breasts and, in some examples, was breastfeeding. Many of the figurines had their right palm open to the front in a gesture of benediction and the left hand on the chin. The archaeologists speculated that the statuettes were originally votive offerings to the god or gods and that sometimes they were placed in tombs.

The recovered figurines were similar to a number found in 1972 and 1973 off the coast of Israel at Shavei Zion, near the city of Acre.38 These showed a female on a pedestal with her right hand raised, and there were features that related to fertility and childbearing. Some bore the so-called sign of Tanit, a stylistic representation of a person comprising a disc on top of a triangle, separated by a horizontal line.

Tanit was the chief deity of Carthage, a colony of Tyre. She probably derived from the Phoenician deity Astarte, who was worshipped in both Tyre and Sidon. The worship of Tanit and Astarte has its darker side, however. At Phoenician sites around the Mediterranean, including Carthage and Motya off Sicily, archaeologists have found tophets, centres dedicated to the sacrifice of children to appease certain gods.


[image: Image]
A figurine bearing the symbol of Tanit, a trapezium closed by a horizontal line at the top and surmounted by a circle.



That the Phoenicians practised child sacrifice remains a controversial theory, but those who believe it took place say that, in a ceremony known as mulk, the oldest son of a family was placed in the arms of a bronze statue and then dropped into a brazier below, where they were burned alive.

Some 20,000 urns containing cremated infant and animal remains have been excavated at the Phoenician tophet at Carthage.39 The purpose of the sacrifice was seemingly to appease the deities to avoid drought and famine.40


[image: Image]
Hundreds of votive figurines were found as part of the Shavei Zion assemblage, found off the coast of the western Galilee.
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Corinthian Greek helmet. First quarter of sixth century BCE. Regarded as the finest helmet ever found from this period of antiquity. Discovered by sports diver Franz Gradl in 1962 on a wreck at the base of a reef in Campese Bay, island of Giglio.

The whereabouts of ‘the Giglio helmet’ has become one of archaeology’s most enduring mysteries.








A Greek helmet

Sometimes it is not always what you find on the seafloor that is most exciting. One such artefact is a spectacular Greek helmet that was discovered in what was, at the time, the world’s oldest wreck from the Archaic period. I found it in a private collection in Germany but then it slipped from my grasp.

The Tuscan island of Giglio came to the attention of the world on 13 January 2012, when the cruise ship Costa Concordia tore open its bottom on the infamous rocks known locally as Fool’s Reef (Scoglio dei Fessi) and then drove ashore to avoid sinking. But on the opposite side of the island, in Campese Bay, there is another reef, Secca i Pignocchi, which is just as dangerous as that of the Fool’s, and it was on this submerged granite fang that, 2,600 years earlier, a much smaller vessel ruptured its timbers and sank.

The wreck was discovered in 1961 at a depth of 50 metres by British diver Reg Vallintine, who ran a dive school on Giglio. Vallintine had been sheltering at Campese Bay from inclement weather when he and two students made what the Italian press called ‘la scoperta più importante di molti anni’ (the most important archaeological find for many years).

Writing in London Diver magazine, Vallintine described how he chanced upon the wreck: ‘This time [the rocks] opened into broad sand valleys. Over a dividing ridge we went and suddenly on the valley below us were mysterious scattered objects and amphorae. Every pot, amphora and bowl we found here was a different object.’41

Vallintine and his team brought up a number of artefacts from the wreck, which they stored in a local school with the idea of establishing a museum on the island.

In the 1960s, however, underwater archaeology was in its infancy and news of the discovery of the ancient vessel soon leaked out and other divers arrived and started helping themselves to items from the site. By the following year, the surface artefacts had gone, and even the artefacts that Vallintine had left in the school were missing. At the end of the 1962 season, Vallintine left the island to set up a dive school in Tunisia and over time most people forgot about the wreck.

In the early 1980s I happened to meet one of the divers who had been on Giglio soon after the discovery. In his study I noticed on a bookshelf the handle of an Etruscan amphora that had clearly come from the sea. It piqued my interest as little from the Archaic period had previously been found underwater. I was told that it came from Giglio, but if I wanted to know more I would need to speak with Reg Vallintine.

At first, Vallintine did not want to reveal anything until he was certain that I was not a looter and that my intentions were genuinely archaeological. At last, satisfied, he produced a series of snapshots showing divers with items that they had just recovered from the site. A glance told me that I had blundered into something of major archaeological significance.

In the early sixth century BCE, when the vessel went down, the Etruscan Empire was at its peak, covering large parts of Tuscany, Umbria and Lazio. However, some of the artefacts from the wreck site indicated that the vessel may not have been Etruscan, but perhaps Greek. At this time, the city-state of Corinth in south-central Greece had been expanding its influence around the Mediterranean, and was even establishing settlements in Italy.

In Reg Vallintine’s logbook from 28 July 1962, he recorded what had been recovered that day. It said, ‘Franz found… old helmet. Bronze? With markings. V. Beautiful’, and alongside it there was a rough sketch of the distinctive-looking helmet.

The helmet discovered by Vallintine’s team that day might have been cargo, but it might have been owned by a hoplite, or citizen-soldier. Hoplites typically fought using a pair of spears, thrusting forward with one and keeping another in the left hand as a spare. Whatever its role, one thing is certain. The Giglio helmet was an item of great value, a prestige possession that would have proclaimed the importance of its owner wherever he went.

But where was the helmet? Vallintine could not recall the surname of the diver who had retrieved it, so our search came to a dead end. One day, during a stay on Giglio, I had a chance meeting with a German diver in a wheelchair who had been paralysed from the waist down as a result of the bends. It transpired that he had been on Giglio in 1961 and had a clear recollection of the helmet’s discovery – and, crucially, he remembered the full name of the diver: Franz Gradl.

Now we had his identity, I went through all the telephone directories in Germany and compiled a list of everybody with the same surname and initial. I then set about calling them until, eventually, I found the right one. He still had the helmet.


[image: Image]
The Giglio helmet before its covering of marine deposits was removed. At the time of discovery only the top was showing above the sand and it was thought to be a cannon ball.



Franz was very friendly and graciously agreed to show me the helmet as long as Oxford University, where I was a student, confirmed that I was who I said I was. He told me that because of its value, he kept the helmet in a bank vault, and his fear was that maybe I was trying to lull him into taking it out of the bank so that I could steal it.

As I walked through the door of his sitting room, I saw the helmet for the first time face to face. It was unforgettable; I stared at it and, from its hollowed-out eyes, it stared back.

When Franz found the helmet, the surface was completely overlain by marine deposits and looked a bit like a sea monster’s head covered with warts and growths. Stripped of its accretions and professionally conserved, it was one of the finest examples of a Greek helmet ever discovered.

Beaten from a single sheet of bronze, its spoon-shaped nose protector neatly bisects the eyeholes and points downwards to a vertical mouth slit. The brows are engraved with two open-mouthed snakes, poised to strike. The helmet’s cheekplates are adorned with exquisitely detailed wild boars.

That it was in such good condition was a result of it being fashioned from bronze. If the helmet had been made from any other metal, such as iron, it would not have survived 2,500 years under the sea.

Franz told me the story of how he had found the helmet. He had been on holiday in Giglio and had joined Vallintine’s dive school to visit the wreck. He liked to go to the bottom quickly and was there before the other five in the group.

‘I spotted what seemed to be part of a cannon ball sticking out of the sand – a rounded edge like a little lump,’ Franz told me. ‘So I dug all around it and, thinking it would be very heavy, I yanked at it with all my strength, only to find that I went lurching backwards… It was then, as the dust settled, that I saw I was holding a helmet.’

He realised that if he took the helmet to the surface it might be reported and confiscated, so he left it on a ledge higher up the reef where he could retrieve it later when nobody was around. He returned to the dive boat and although he had not planned to tell anybody, he couldn’t contain himself and whispered the story of what he had found to a friend called Heinz. Just then, another of their group, an English diver called David, emerged in an eruption of bubbles brandishing the helmet. Franz explained he had left it on the ledge and, backed up by Heinz, David reluctantly handed it over.


[image: Image]
The Giglio helmet was a technical masterpiece. Beaten from a single sheet of bronze its cheeks featured betusked wild boars while across the brows were a pair of forked-tongued vipers with their mouths open ready to strike.



They took photos of each other wearing the helmet and then headed back to the port where they were all staying. Franz took the first ferry off the island and with him went the helmet.

I asked Franz if I could try on the helmet and was surprised by its close fit and comfort. I had imagined that it would be shaky and unstable, that my vision would be limited and that its edges would chafe my skin. But not at all; it was very snug indeed, and did not come quite low enough to rub against my neck and shoulders. The movement of my head was unimpaired and, because the almond-shaped eyes curved around the sides of the helmet, my vision was unrestricted. At the front, the helmet rested firmly on my nose. The guard itself was grooved vertically along the interior so that it fitted easily over the nose. Being seated in this manner gave the helmet perfect balance and prevented any loose vertical or sideways movement.
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