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    Chapter 1


    The Klondike Gold Rush




    It was not until July 1897 that the ships, Excelsior docked in San Francisco and a few days later, the Portland docked in Seattle and what had happened up in the Yukon the previous summer, leaked beyond the Yukon to the outside world. The Yukon lies in the far north west of Canada, named after the great Yukon River that flows through it and turns west across the border into neighbouring Alaska. The state covers an area of nearly half a million square kilometres, or put another way, twice the area of the whole of the United Kingdom. It became a state in 1898, when the increase in population allowed it to be a state in its own right and split away from the Northwest Territories.




    Less than half way up the state is Dawson City, which sits on the confluence of the Yukon and a tributary called the Klondike River. Here was the scene of an extraordinary gold rush, following a discovery in 1896, that propelled a small village into the most populous city in Canada, only for it to shrink again and now has a population of just 1,300. This is the story about the lure of gold, and the journey that a prospector may have taken from the Prairies east of the Rockies to the gold fields.




    The tallest mountain in the state is Mount Logan 5,959m which is also Canada’s tallest peak and the second highest on the continent, situated in the Kluane National Park, in the south west of the state. Despite its huge area, the state’s current population is about 33,000, with two thirds living in or around the state capital, Whitehorse, located on the Yukon River, towards the southern edge of the state. In short, it is a large area, extensively covered with forest in the south, thinning to tundra in the far north, with a very low population density of 0.07 people per sqkm (that compares to 255.6 per sqkm for the United Kingdom).




    In summer, the weather is dry and sunny. In winter, it is very cold, with snow starting to fall as early as September, and the rivers freeze over in October. The ground can freeze to a depth of three metres and the long cold winter can last through till May, before any sign of the first frost free days. Thunderstorms can have lightning strikes that ignite the dry forests. The resulting fires can burn for days and spread over hundreds of hectares.




    The First Nation peoples (the politically correct reference for the local native Indians of the area) have lived and hunted here for centuries, eking out a living in these harsh conditions. The first Europeans to show an interest in the region, were fur trappers followed by traders, largely represented by the Hudson’s Bay Company. The area had been explored by the Hudson’s Bay Company, and by the Russians (who ruled Alaska until 1867 when they sold it to the U.S. for the knock down price of just $7.2m) but fur trapping was the main aim and they over looked rumours of gold.




    Travel was painstakingly slow over land, as there were few trails and the First Nations made extensive use of the rivers. There are now some major roads in the area, such as the Alaskan Highway, built during the Second World War, to ensure that there was a secure land route into Alaska and the Klondike Highway, linking Skagway in Alaska through Whitehorse and north to Dawson City. The Dempster Highway runs north, from Dawson to the Beaufort Sea in the Arctic and is unpaved, but all the roads were only recently constructed. Until the end of the 19th century, over land travel through the state was difficult and slow, particularly through the forest, as there were no roads. But this didn’t put off prospectors, who were used to challenging conditions. Gold had been found in some areas over the border in Alaska, in the gold mining town of Circle City, with a population of 1,200 people, which was established in 1893. Gold had been found in small quantities near Dawson, but not in sufficiently large quantities, for claims to be staked out.




    Robert Henderson, born in Nova Scotia in 1857, prospected in Colorado for 14 years up to 1894, when he set out for Alaska, landing at Dyea. From there, he portered his equipment and supplies across the Chilkoot Pass. Once over the pass, he built a boat on the shores of Lake Lindeman and paddled down the Yukon River. He was prospecting along the river and climbed a dome shaped mountain, looking out across the Yukon forest with the mountains in the distance, when he came across George Carmacks’ camp.




    George Carmack was born 24 September 1860, in California. In 1885, he had prospected the upper Yukon River without success. He joined William Ogilvie’s survey party, to guide them across the Chilkoot Pass. He then spent many years throughout the Yukon, logging, hunting, fur trapping, fishing and prospecting.




    By August 1896, George Carmack and his extended family, consisting of his native wife Kate, their daughter Graphie, her brother, ‘Skookum’ Jim Mason and nephew, ‘Dawson’ Charlie, had set up a fishing camp on the Thron-diuck river. This was reputed to be the best river for catching salmon in the area. The native name, Thron-diuck was too complicated for Europeans to pronounce so it became bastardised over a period into Klondike.




    There were several conversations between George Carmack and Robert Henderson, but at one point, Robert Henderson disclosed that he had found some gold flakes or ‘colours’ up Hunter Creek but didn’t want the natives to stake a claim there. He also had tobacco that George Carmack’s party had run out of, but he refused to trade with the locals. One of Robert Henderson’s parting comments to George Carmack was the suggestion to prospect up Rabbit Creek (now called Bonanza Creek), a small tributary. He asked them to let him know if they found anything and he moved on.




    The Carmack party went up Rabbit Creek and found gold on 16 August 1896, although their first haul was barely enough flakes of gold to fill a spent Winchester cartridge case. But, the potential promised considerable quantities. The group agreed that George Carmack would stake the claim as his, as they were wary of the mining authorities, recognising the claim of a native Indian. George Carmack, duly staked out four claims, two for himself and one each for Dawson Charlie and Skookum Jim. He registered them at the local police station, over a hundred kilometres down the Yukon, on Forty Mile River. Not surprisingly, they didn’t tell Robert Henderson, having refused to trade his tobacco with them.




    News travelled along the river quickly and other claims were staked out on Rabbit Creek. Another prospector found more gold, up what was to become, Eldorado Creek and yet more claims were staked out. News reached the ‘over wintering’ prospectors and miners, at Circle City. Despite the harsh winter conditions, several set off to stake their claims, so as not to lose out. Robert Henderson did not hear about the finds and the staking of claims, until the best claims had already been staked, including the most productive claims staked out by Antoine Stander and several of his colleagues.




    News of the new finds did not reach the world outside of the Yukon for quite a while, due to the bad weather of winter and the frozen river. About a year later, in July 1897, a few days after the ships, Excelsior, docked in San Francisco and the Portland, docked in Seattle, the news finally leaked beyond Yukon and reached the outside world. The Portland arrived in Seattle with more than a ton of gold on board. Returning prospectors, sometimes with hundreds of ounces of gold, each worth over a million dollars (this is over a billion dollars in today’s prices) told their stories, which were printed in newspapers. The news about the gold find, soon spread far and wide.




    The public’s imagination was gripped by gold fever. People left their jobs and homes to journey to the goldfields, in search of fortune and adventure. Other newspapers, reprinted stories and carried human interest stories that kept the gold news fresh. Even some of those that didn’t actually go, still made money from the ‘gold find’ news, advertising and selling goods for the prospectors, allegedly, specially designed for the Yukon. Other more cerebral entrepreneurs published guidebooks on the routes to take and how to mine for gold.




    The prospectors were joined relatively quickly by others, who could see they could make a living out of the miners. Writers, photographers, traders, carpenters, gamblers, casino operators, entertainers, barmen, pimps, prostitutes and con men, decided they also had a nose for adventure and wanted to try a bit of gold mining on the side.




    Shipping companies made money out of the prospectors as well. Ticket prices for the sea voyage north, went up almost daily, encouraging other boat owners to join the race, to carry people and provisions northwards. Some boats were not seaworthy or suitable and several of the over loaded or unseaworthy boats sank.




    The quickest route to reach the gold fields was by ship to Alaska, to the sheltered port of St Michael, a short distance up the coast from the mouth of the Yukon River. Travellers could transfer to a river boat that could take them up river, to Dawson. Boats could actually navigate further upstream, all the way to Whitehorse. This route had the advantage of speed, the ability to take as much equipment that a prospector might need and avoided the difficulty of travelling overland, in the inhospitable terrain.




    This route had two major drawbacks. Firstly, it was expensive, even before the shipping companies took advantage of the prospectors and started inflating the prices, secondly, it was only feasible when the river was ice free. For seven months of the year, the river was impassable as it was frozen or as the ice broke up there were large chunks of ice being carried along by the river, making navigation difficult and dangerous. If you hadn’t made it to Dawson before the freeze started you could be marooned on the river’s edge for the winter, for several months until the river was ice free again.




    The route by river boat wasn’t even danger free in summer, as the boats were typically built of wood and used wood as a fuel for the boilers, so there was the ever present danger of fire on board. Navigation wasn’t always safe either, as although the river boats had shallow drafts, there was always a risk of grounding, even for experienced navigators of the river, due to the constantly shifting sandbanks, hidden beneath the river’s surface. Of the 1,800 people who attempted this route, in the first autumn, after news of gold leaked out from the Yukon, only 43 reached their destination, before the river froze. Many were stranded along the river and had to wait all winter, until the spring thaw, to continue their journey.




    There were all Canadian routes overland that could be followed. The shortest at 1,600kms started in Ashcroft, in British Colombia, 330kms up the major modern artery of the Trans-Canada Highway, 90kms west of Kamloops. It runs north parallel to the coast, through the Rockies. The route heads through swamps, over mountains and across gorges, until it reaches Glenora. Here, it is joined by another route, taken by some prospectors, who had travelled up the coast to Wrangell on the Alaskan shoreline, up the Stikine River, then across the Rockies and down to Glenora.




    The route continues from Glenora, over the state line, between British Columbia and Yukon, towards Teslin Lake. Finally, it reaches the Yukon River, to follow it down to Dawson. Fifteen hundred people travelled the Ashcroft route and 5,000 took the part sea and part overland option, via Wrangell. The route was too gruelling for some of the pack animals, who struggled with the cold, the soft ground and the mountainous terrain. Some prospectors, found the route too hard in winter, so they set up camp and waited till spring came. Many animals died en route, leaving prospectors with piles of equipment and no means to carry it any further.




    Three other routes started from Edmonton. One route headed north west, crossing the Peace River and Liard River to Dawson, the other two routes were a combination of overland and river. One route followed the Pelly River to Dawson and the other, had a lot of easier river and shorter overland travelling, but the big drawback was reaching the Yukon River 600kms downstream of Dawson, requiring a tiring struggle to get upstream or a long overland trip. Nearly 2,000 chose these routes but only 685 eventually made it.




    Some prospectors attempted to avoid Canadian customs by sailing to Valdez, further up the coast from Skagway. This proposed route crossed a glacier that proved very difficult to negotiate and only a few managed to climb it successfully. The wilderness beyond also proved too difficult to negotiate and those that got this far turned around.




    The most popular route was a route up the coast, a short overland trek and then a long river journey down to Dawson. Prospectors would take a boat up the coast from wherever they started from, to arrive in Skagway or the nearby town of Dyea, 20kms further up the coast by road. Skagway was located at the head of the Lynn Canal, on the Alaskan coast, 125kms up the coast from Juneau, the state capital since 1906.




    After landing in Skagway, the next part of the route was over the White Pass, named not for the thick covering of snow found in the winter, but after Sir Thomas White, the Canadian Minister of the Interior. From here, the trail headed down to Lindeman Lake and onto Bennett Lake.




    The route traverses several mountains, but the paths in places were narrow, very steep with large boulders and sharp rocks. Horses were worked to death, giving the pass the alternative name of Dead Horse Trail, a term coined by the writer, Jack London, who was one of the prospectors that took the trail. The numbers using the pass wore away the trail and created increasingly difficult conditions. Therefore, local authorities closed the pass in late 1897, stranding 5,000 prospectors in Skagway who had hoped to cross the pass.




    There was a toll road that had been constructed and had recently opened, which reduced the pressure on the pass. This was a 19km long road, built by former Northern Pacific Railroad construction engineer, George Brackett. Prospectors ignored the toll gates and the venture was a commercial failure. The colder weather, which froze the ground, reduced the wear and tear on the pass and it was re-opened by the authorities.




    An alternative to the White Pass was the Chilkoot Trail which was higher and steeper than the White Pass. This was a more popular route for some people, who used it to reach Lake Bennett, as the route was shorter than the White Pass. It was a gentle gradient until the last section, which was too steep for pack animals. This was called the Golden Stairs, named from the steps, cut into the snow and ice that would lead people to riches.




    The cold, the steepness of the trail and the quantity of people using it made for slow progress up the last 300m slope. Prospectors and animals would stand in line for hours, due to blockages, but no one wanted to step out of line, as they may not be able to re-join the line. This was the route that I was going to explore, to reach Bennett Lake and then follow the river downstream to Dawson.




    Prospectors carried their wares up the slope themselves and had to undertake the journey several times, to get all of their goods across the border. At the base of this steep slope were The Scales, where the North West Mounted Police would weigh the prospectors’ gear, to check they had the one ton of supplies required by the authorities, to ensure they could survive the first year in Yukon. The gold rush was vividly recorded by several early photographers, for instance, by Eric Hegg, whose stark black and white iconic images of the Golden Stairs on the Chilkoot Pass, became iconic images that were widely distributed.




    An alternative to carrying the goods up the slope in several trips, was employing a porter. This also gave employment to those that needed the income, such as other struggling prospectors and the local First Nations peoples. Activity carried on throughout the winter, when the weather allowed, although avalanches were a constant danger. One particularly deadly event in April 1898, killed 60 people.




    Entrepreneurs saw opportunities and other methods were developed, to get goods to the summit where animals could not venture. Aerial ropeways were built and at a significant cost, goods could be transported to the summit, thus cutting the time to cross the Chilkoot Pass. This was only if prospectors could afford the rather steep charges.




    After 1867 and the American purchase of Alaska, the boundaries between America and Canada were still not defined and were open to dispute. Both countries claimed Dyea and Skagway, but the issue was not pressing until the numbers of prospectors brought matters back into sharp focus. Diplomacy would have to wait, as the immediate matter was not, where the border was, but enforcing the rules on the thousands of people making their way across the border.




    The North West Mounted Police was established in 1873 and was a fore runner of the police force that would eventually evolve into the Royal Canadian Mounted Police. They were the enforcement arm of the various requirements, set out by the Canadian authorities. They enforced custom duties on those crossing and confiscated illegal firearms on the border, wherever it may be and set up police check points on the White Pass and the Chilkoot Trail. These were proper functioning border controls and hence, some people’s preference to travel to Valdez, to try to avoid those duties.




    One regulation that was strictly enforced, was the requirement that prospectors had a year’s supply of food, to tide them over, as they attempted to satisfy their gold acquisition aspirations, whether or not they had money, or were successful in striking gold. The authorities didn’t want a massive influx of people or to be responsible for their deaths, if things went wrong. The Yukon could be a harsh environment and individuals had to be self-reliant.




    This also had the effect, that if you were planning to carry your goods yourself over the pass, to save on employing porters, or paying for the aerial ropeways, several journeys would have to be made, to get it all over the passes. This had the unfortunate effect of increasing the wear and tear and congestion on the pass, which explains why it had so much usage and had to be shut.




    After negotiating the passes, whichever one was chosen, the trails converged and the next challenge that had to be faced, was at Lake Lindeman, or a bit further down the valley on Lake Bennett. The next part of the journey for the original prospectors was to build a boat and follow the river 800kms to Dawson. The modern road route is only 600kms, but it takes a much more direct route, but was not built at the time of the gold rush.




    Many of the trees immediately around the lake were cut down and various rafts and boats were built to carry their occupants down the river. The river is generally relatively easy to navigate but there is a dangerous set of rapids just upstream of Whitehorse, called Miles Canyon, the White Horse Rapids and Squaw Rapids. Miles Canyon was originally called the Grand Canyon but Schwatka renamed it Miles Canyon, after Brigadier General Nelson A Miles.




    Frederick Schwatka, from 29th September 1849–2nd November 1892, was an army lieutenant, with a law and a medical degree. He had led an earlier expedition to King William Island, high in the Canadian arctic, to search for Franklin’s lost expedition of HMS Erebus and HMS Terror, prompted partly by Franklin’s fame and the offer of a finder’s reward. The first relics were found off the east coast of Beechey Island.




    They went by ship up the Hudson Bay and then using dogs and sledges, the expedition travelled across vast stretches of the north. They found a skeleton but no papers. In 1883 he travelled over the Chilkoot Pass, built a boat and travelled the length of the river to its mouth, renaming Canadian landmarks after people he admired, without any regard to local place names or sensitivities.




    Several boats carrying prospectors, during the gold rush, capsized during the descent of the Miles Canyon rapids and people drowned; partly because the prospectors were not used to building boats or shooting rapids. The NWMP took action and introduced safety rules. Boats were vetted for their robustness and weight carrying ability. Women and children were not allowed to travel on boats through the rapids, so had to disembark and walk around them. Boats carrying passengers had to have a licenced pilot. This cost money and some decided to unload their boat and let it drift down the rapids empty, hoping to collect it undamaged, at the bottom of the rapids.




    Then from Whitehorse to Dawson, it was just a matter of travelling down the river. After Miles Canyon, the rest of the river is relatively easy to navigate. There are no waterfalls or strong rapids, except a couple of places that are more challenging. There is Lake Laberge which is 50kms long and with its unpredictable weather, boats have to rely on either sail or oars, to get back into the flowing waters of the river at the end of the lake, to carry them downstream. The other hazard is Five Finger Rapids where four hard rocky islands divide the river into five channels and only the most easterly channel is navigable.




    Finally, people arrived in Dawson, after a long and sometimes, dangerous voyage. Of the more than 100,000 who started out, fewer than 40,000 reached Dawson and of these, less than half would become prospectors and find gold. The majority were men, but it is thought that eight per cent were women, mostly travelling with their husbands, but some arrived alone, perhaps in the hope of marrying a wealthy miner.




    Few women actually worked as miners but had plenty of domestic chores cutting wood, thawing snow for water and collecting wild food from the forest. Some took in washing, worked as waitresses or opened roadhouses and worked as cooks. Plus of course, with the great gender imbalance, actresses, courtesans and prostitutes were in great demand.




    By the time the majority of people arrived in the gold fields, the best claims had been staked by locals and the first arrivals, such as those who had braved the winter and travelled up the river from Circle City. The winters here are cold but the river is frozen and provides an easy gradient and tree free space for travelling, especially by dog sled.




    The original feeling was that gold in placer deposits would be found along the stream beds, but the distribution of gold was uneven. Ancient riverbeds had been left on the tops of hills, as rivers had eroded the land unevenly, so gold was found, both in the river valleys and on the tops of surrounding hills. The only way to be sure, using best Time Team terminology, was to put in a trench and see what you could find.




    There was a ready market for buying and selling claims, although new arrivals would have to have money in order to buy a claim. These might be cheap, if they were unproven or could be worth ten times as much if it was a proven mine. Swiftwater Bill Gates was one who made it good. He traded in mines, but hired labourers to do the mining, rather than do it himself. In 1896 he was working in a saloon in Circle City when news of the Klondike gold finds reached Circle City and he, along with six others, leased claim no. 13 on Eldorado Creek. Shaft after shaft was sunk, but they found no gold and he found himself alone on his claim until his last shaft reached pay dirt and he became the wealthiest man in Dawson.




    He was ostensibly extravagant, a gambler, with a fondness for the ladies. In particular, one lady had caught his eye, Gussie Lamore. She was a 19 year old entertainer in Circle City, who Gates had first met there and had also moved to Dawson.




    Gates wanted her so much, that on one occasion, he offered her weight in gold, if she married him. In the winter of 1897, Gates saw her with another man and he was so jealous that he wanted revenge. He knew that Gussie loved eggs, so he took his revenge and bought the town’s whole supply to deny her eggs. She was so desperate for her favourite food that she went home that day with Gates.




    Gold has always been with mankind and has always exerted a strong influence on individuals. It has defined civilisations and shaped history. Before continuing the narrative, on the journey retracing the route, that some of the miners had taken to get to the Klondike, it is worth taking a look at the lure of this yellow metal and the story of gold and man’s constant bewitchment by the metal.




    


  




  

    Chapter 2


    Gold




    This is a story centred on gold and its magnetic pull for men and civilisations throughout history to search it out and the lengths that they go to get it. The Klondikers are just one group of miners who struggled to get their hands on the yellow metal but history is full of stories of men seeking gold, some of which the Klondikers would have been aware.




    Gold has adored rulers, kings, emperors and noblemen, throughout history and made up a substantial part of the wealth in their treasuries. It is universally valued for its shiny, bright nature as it does not tarnish. It can be easily worked into fine jewellery and ornaments and it is recognised as a good store of value. In small quantities, is easy to transport. Part of its value is that it is a rare metal, in short supply, so its value is unlikely to suddenly plummet or vanish.




    Every civilisation values gold and seems to want more of it. Most people can conjure up images of the pharaoh’s death goods in their pyramids, stacks of gold bars in Fort Knox and stories of the fabulous wealth of the Aztecs and Incas, to name just a few.




    Gold is immortalised in films such as the James Bond films, Goldfinger, released in 1964, starring Sean Connery or The Man with the Golden Gun, released in 1974, starring Roger Moore. On the stock exchanges of the world, the prices of shares in companies, changes as traders’ demand and supply, establish the prices of shares, which also interacts with the demand for gold and consequently, the price that investors are prepared to accept for gold also varies.




    The willingness to trade gold at a certain price charges upwards, with any sniff of major international tension that increases the likelihood of conflict, as gold is seen as superior to paper based storages of wealth. As a consequence of those fears, share values fall and the price of gold increases, as tensions increase. However, gold doesn’t produce any income. When there is peace and companies are making good profits, investors will buy shares and the price of gold may go down.




    India has historically been the largest buyer of gold, with a deep tradition of buying gold for jewellery and dowries. It buys around 800 tons annually. China is the second largest buyer, both by the state and the public, but buys half that of India, but its purchases are growing as the economy continues to expand and are expected to overtake India. There is constant demand all over the world for the metal. In Western countries for example, there is big demand for gold wedding rings, let alone all the other items of jewellery.




    Despite the well-known numerous and deep gold mining companies in South Africa, China has overtaken it as the world’s largest producer of gold. The world’s largest single gold producing mine is Freeport McMoRan’s giant Grasberg mine in Papua New Guinea (PNG). Its main product is copper but also as a by-product, it produced nearly 30 tons of gold in 2012 although just a year earlier the figure was 40 tons of gold. Despite this huge production from a single mine, the PNG as a producing country, is not even in the top ten of gold producing countries (it is 13th).




    There is gold everywhere, if you know where to look and how to get to it. The Romans mined gold in Wales at Dolaucoth, using slave labour. The technology used was said to be relatively advanced for the times, but conditions for the slaves were probably not so good. In Scotland, a gold bearing vein of quartz was discovered by Ennex in 1984, near Tyndrum, 70kms northwest of Glasgow and is now owned by Scotsgold Resources, who are patiently waiting for permission to start mining. Permissions are required from the Crown Estate, who own all rights to gold in the UK and from the Loch Lomond National Park where Tyndrum lies, near the north west border of the Park.




    This would be a small mine and originally, would have been expensive to exploit, but now the price of gold has soared in recent years, the economics may be such, that it has become economical to exploit. There are pros and cons of course, more jobs for the local area with increasing industrial development against the potential to spoil an area of outstanding natural beauty in a national park, so the politics may be difficult and commercial production is not imminent.




    Contrast these two small deposits and the small scale of the operations to get at the gold, with the world’s deepest mines in South Africa. The title of the deepest is in dispute, as different sources give different depths, but given that both mines are actively digging deeper every day, the accolade will swing between the two over time. My personal choice on the deepest at the time of writing, is Tau Tona, which is adjacent to Mponeng mine, which is the second deepest, both west of Johannesburg. However, Mponeng has reserves of over 13 million ounces and has plans to dig deeper.




    Tau Tona is about 3.9kms deep with over 800kms of underground roads and tunnels. Annual production levels vary, but the recent lowest was 2012 at 189,000 ounces. At 32,000 ounces to a ton, that is nearly six tons of gold. Production has been three times that level, in some years, but even at the lowest level of production that is over 5 tons, but is miniscule compared to the annual Indian purchase of 800 tons.




    South Africa is the fifth largest producer at 170 tons, against China in the number one slot at 370 tons. China is the world’s largest producer, but not because it has some big mines like Freeport McMoRan’s Grasberg mine in PNG. It is the largest producer, because it has a lot of mines that range from the large commercial operations to some that are relatively small family operations.




    The gold production figures from South Africa are unreliable, as there are suggestions that up to 10 % of the gold production in South Africa is from illegal operations. These are the ghost miners, so called, as they spend long periods underground. The lack of sunlight and therefore vitamin D, discolours their skin to a grey colour. Miners dig into abandoned mines and abandoned areas of operating mines, to dig out ore.




    Commercial underground mining extract ore but in order to support the roof and continue mining deeper into the ore body pillars of ore are left to support the roof. Responsible commercial mines take out as much as they can but must strike a balance between commercial economic exploitation and safety. Ghost miners can dig away at these pillars and remove more ore, despite the dangers of collapse. And there are many desperate people ready to risk their lives for gold.




    Since some ghost miners work in abandoned areas of operating mines, they may find access to active working areas underground. Given half a chance, they steal ore and spirit it away through abandoned workings. Details and statistics of fatalities and illegal ore production are by their nature, non-existent, so there is plenty of scope for speculation, but it is a known factor in gold mine security.




    Underground mining is dangerous and unpleasant. The Tau Tona mine takes safety very seriously but on average, there are still five fatalities a year (but it does employ over 5,000 miners so it is no worse or better than other mines). This statistic doesn’t show the conditions that men have to work in. Besides the obvious dangers of heavy moving equipment, the dangers of gas, and travelling in a cage or a lift down hundreds of metres, there is another hazard. Due to the geothermal gradient, temperatures rise as the mine gets deeper towards the centre of the earth where there is a molten core.




    The temperature at the bottom of the mine is around 60°C. Air conditioning, in the form of air blown over ice is constantly pumped down to the deepest sections, reducing the temperatures to the high 20°Cs, which is still high if you are undertaking hard physical labour.




    Collapse and cave-ins are a constant danger. Due to the pressures on the rock, after boring a tunnel and the removal of support, the rock naturally wants to equalise the pressure and close the gap. This can result in sudden and catastrophic collapse. In order to counter this hazard, bolts are drilled and grouted into the surrounding faces and a mixture of bars, netting and concrete are used to support the tunnel.




    Collapses are usually fatal but there are lucky escape stories. On 5th August 2010, in Chile, at the Copiapo copper and gold mine in the Atacama Desert, there were a series of collapses in an access tunnel, trapping 33 miners. The mine had been in operation for over 121 years and the miners were 700 metres underground and over 5kms of underground spiralling service roads from the surface.




    The country had suffered a tsunami, following a massive earthquake measuring 8.8 on the Richter Scale, just six months before, on 27th February 2010. There was a national feeling of, facing disaster together and pulling together, to overcome adversity so public opinion was quite strong and demanded action to rescue the trapped miners. With the help of the national miner, Codelco, several boreholes were drilled, to where it was thought the miners could have had access to, if they had survived the initial collapses.




    On the 22nd August 2010, one of the drill bits was withdrawn from a borehole. Attached to the drill bit was a piece of paper with the words ‘Estamos bien en el refugio, los 33’ or in English ‘we are well in the shelter, the 33’. It was more than two weeks since their entrapment, but they were still alive. More boreholes were drilled with international help from around the world. Food, water and medical supplies were lowered through wider boreholes until an even wider borehole was able to reach the area where the men were sheltering.




    This larger borehole was able to take one man at a time in a special cocoon to be winched to the surface. The operation to winch the trapped miners to the surface lasted 24 hours and finally, after 69 days underground, the last of the ‘Los 33’ reached the surface on 13th October 2010. ‘Los 33’ as they became known worldwide, were lucky, as they were only 700m underground, not 3.9kms where the miners at the bottom of the Tau Tona mine work.




    Broadly speaking, there are two types of gold ore, gold that you can see and gold in ore that is so fine, it is invisible. The easiest gold to get at, is that which you can see, such as in placer deposits. Placer being Latin for loose. These form where weathering has weakened and eroded the rock holding the gold and the subsequent erosion, has washed the weathered material into streams and rivers.




    The gold, being much heavier than the surrounding debris, gets deposited in gravel bars, where the flow of the river and thus its energy to carry heavy gold, is reduced and the gold is dropped. Therefore, by excavating the gravels and rinsing away the lighter rock debris by a process of panning or its industrial equivalent, gold flakes and nuggets can be recovered from the otherwise worthless gravel and sand.




    One of the oldest and well known such deposits, is on the Pactolus River which is a tributary of the Gediz River in Turkey, which has been used as a source of gold for thousands of years. It is speculated that it may have been the place that is referred to in the Greek story of Jason and the Argonauts and the story of the Golden Fleece.




    Travellers in Georgia, that borders the eastern end of the Black Sea, are told with the certainty of the converted, that this is where Jason found his Golden Fleece. The fleece story holds a modicum of credibility as, although the location is uncertain, there is a history of putting sheep fleeces in rivers to collect gold.




    If a fleece is anchored to the bottom of a gold bearing stream, over time, as the water washes sediment over the fleece, the heavier particles, being the gold, are washed over the fleece which are captured within the fleece. Meanwhile, the comparatively lighter unwanted fragments are carried over the fleece. The fleece can be removed after a while and dried. The gold can then be combed out or the fleece burnt and in the ashes, there will be a residue of gold flakes. It is not a very efficient method of gold recovery but given its low technology and minimal input of labour, it might look attractive to a poor subsistence farmer.




    An alternative to the simple fleece process of obtaining gold, is panning for it, which is ever so simple and requires no sophisticated equipment. Gravel is scooped into the pan which is then gently agitated, making the denser material sink to the bottom and the lighter materials are allowed to spill out over the edge of the pan. The resultant sandy muddy deposit left in the crease of the pan can be inspected and the shiny gold flakes removed.




    A more advanced method, is to use sluices or rocker boxes which utilise the same physics, but on a larger scale. Panning is a useful method for finding gold placer deposits or for extracting the larger nuggets and flakes (or colours) of gold but is inefficient, as some gold is often missed. Rocker boxes and sluices and modern equivalents are simple technologies but can capture a lot more gold on an industrial scale.




    The alternative to panning and a method used for non-placer gold deposits, is to mine for it in the solid rock. Gold commonly is associated with quartz and where there is a quartz vein, there may be some visible gold. This is a vein that can be mined and by eye miners can chip out the rock and separate the bits that hold gold and separate it from the host rock, at a later date.




    Heating gold ore and melting the gold out of the ore, is used as an assay process that can assess the quantity of gold in a given weight of ore, which may be only a few grams per ton. This is fine to predict the volume of gold but as a production method, it uses a lot of energy and is expensive. An ore body is only worth exploiting if the costs of extraction are less than the price of the final gold metal that the miner can obtain in the market.




    After the traditional methods, used by ancient gold miners, come the more technical exploration and extraction methods of gold mining, that require an increasing amount of science, technology and chemistry. Ancient gold miners had already discovered that gold sticks to mercury, so gold bearing ores could be processed by crushing the ore and mixing it with mercury to pull out even unseen gold particles from a crushed rock. Further processing of the ore and mercury mixture can achieve recovery of the gold. Therefore, more gold rich deposits, which were not so obvious to the naked eye could be mined and the gold extracted.




    Much later, the chlorination process had been discovered. Crushed ore that is moist has chlorine passed through it, which forms gold chlorine which is leached out in the liquid run off. The gold is then precipitated out with ferrous sulphate and the miner can obtain his gold. But using chlorine is far from a safe or ecologically friendly way to extract gold.




    Then, in 1887 the cyanide process was discovered to extract gold. Just by the name, any chemistry student would recognise that this is not exactly an eco-friendly way to extract gold, either. Crushed ore is mixed with water to create a slurry. Then, cyanide is added to the slurry that pulls the gold from its previous host rock to create a gold cyanide, then, using a process called carbon in pulp or CIP, carbon pellets are introduced to the mixture and they attract all the gold cyanide, as if it was blotting paper.




    The gold rich pellets are screened off the mixture and are subjected to an acid bath, which strips off the gold. The carbon is recycled, the cyanide goes to the tailings ponds and the gold rich solution undergoes an electrolysis process that extracts the gold and the miner has his gold. He can then heat the fine grains up and cast ingots for easier handling, transportation and trading on the international market. But the process does leave large tailings dams, holding a large amount of poisonous liquid.




    A cheaper method of gold extraction was developed, called the heap leaching process. A big mound of gold ore is built above an impervious membrane and the cyanide solution dribbled over its surface, to percolate through the heap. The cyanide strips out the gold from the ore and is collected at the base for further processing. This ability to process low grade ore, that may have previously been uneconomic to recover, can significantly increase the economics of marginal gold mines and increases a mine’s economic potential and ability to produce gold at an affordable price, for the shareholders. The major drawback is that it too produces large ponds of toxic liquid waste.




    One of Europe’s worst environmental disasters, since the Chernobyl disaster, occurred on the night of 30th January 2000 at Baia Mare in Romania. There was a gold mine, jointly owned by the Australian company, Esmaralda Exploration and the Romanian government, operated by Auril Gold that had used the cyanide process to extract gold that had left large ponds of poisonous cyanide, laced with other heavy metals and dangerous chemicals. The company had claimed that it had the technology to process the poisonous tailings. After a heavy snowfall, the dam burst and 100,000 cubic metres of toxic waste, containing 100 tons of cyanide, split into the Somes River.




    The Somes River, flows over the border, into Hungary’s second largest river, the Tisla, which forms a short border with Ukraine, before flowing on through Hungary and subsequently, into the Danube. It is a major water source for millions of Hungarians. Thousands of fish and birds were killed and volunteers pulled the dead animals from the rivers, to prevent the carcasses causing more damage, further along the food chain.




    Where the Tisla joined the Danube, the concentrations of the toxic waste were diluted, but it still caused a lot of problems for wildlife. Fishing was banned, environmental groups such as, Greenpeace and Friends of the Earth, tried to get cyanide extraction banned and three attempts were made in the Romanian Parliament to ban this method of gold extraction, but all to no avail.




    Gold is not only produced from just gold mines. Gold occurs as an associate mineral with deposits of nickel, copper, zinc, lead and silver. Therefore, mines which were established for one of these other minerals may also produce gold almost as a by-product, but which also enhance the economics of the original reason to establish the mine. Many of the giant copper producing mines, high in the mountains of the Andes in Chile, produce millions of tons of copper, but also produce significant quantities of other precious metals, including gold and silver.




    Peru is currently South America’s largest gold producer, producing 165 tons in 2011. Its southern neighbour, Chile, is the world’s largest copper producer, at six million tons which is over three times larger than the next biggest, China, but Chile also produced 50 tons of gold, largely as a by-product of copper mining.




    Chile is ranked 17th in terms of world production gold charts, but that is likely to jump with new developments. Gold mines are not unknown in Chile, for instance, the El Indio gold mine opened in 1982 and gold production peaked at 16 tons a year, before reserves were exhausted and the mine closed in 2002.




    Barrick Gold Corporation plans some big developments in Chile, to boost gold production. Its Pascua Lama exploration site, 600kms north of Santiago, on the Argentine border, has reserves estimated at 470 tons of gold and 21,000 tons of silver. Annual gold production, is planned at 39 tons of gold, but it is remote and at altitudes of between 3,800m and 5,200m, so development is proving difficult.




    Another development is at Cerro Casale, not far from Pascua Lama, also in northern Chile and jointly owned by Barrick and Kinross Gold Corporation. This ore body is rich in gold and copper with reserves of 720 tons of gold 2,600,000 tons of copper.




    There are other ways of acquiring gold, other than mining for it, you can steal it. On 26th November 1983, a gang broke into the Brinks MAT high security warehouse, at Heathrow. They had assistance from one of the security guards, Anthony Black, the brother in law of gang member, Brian Robinson. They poured petrol over the guards and threatened to set them alight, unless the guards revealed the security codes to the vaults. They had expected to steal £3m in cash, but were faced with 3 tons of gold. They finally left with £26m (over £75m in current values) of cash, gold and diamonds.




    Brian Robinson, was arrested the following month, after a tip off from Anthony Black to investigating officers. Anthony Black got six years and another gang member, Micky McAvoy got 25 years. Micky McAvoy had entrusted part of his haul of gold to George Francis and Brian Perry, who employed Kenneth Noye, to fence the gold. Noye melted it down and mixed it with copper, to disguise the origin of the gold. The Bank of England, got suspicious of large bullion movements and the police placed Noye under surveillance.




    He discovered and killed a police officer in his garden and whilst a jury found him not guilty of murder, due to self-defence, another jury found him guilty of conspiracy to handling stolen property and he was sentenced to 14 years. George Francis, was subsequently murdered and suspicion fell on Kenneth Noye, but it was not substantiated. He served 7 years of his sentence and was released in 1994, but in a road rage incident on 19th May 1996, he stabbed and killed Stephen Cameron on the M25, near Swanley and immediately fled the country. He was extradited from Spain and on conviction, was handed down a life time sentence in 2000.




    In the early 1990s, there were five shootings, connected to the Brinks MAT robbery and the laundering of the proceeds, of the crime. Some of the participants were never charged, due to a lack of reliable evidence. The bulk of the gold was never recovered, but it is widely suspected that it had made its way back into the legitimate gold market. There was a widely held urban myth, but may it be true, anyone buying gold jewellery after 1983, could well have been wearing gold that had originally been part of the haul from the Brinks MAT robbery.




    That theft pales into insignificance, compared with the Spanish plunder of South America. The Moors had invaded southern Spain from Africa and started the conquest of Granada, in 711AD and had widened their sphere of influence, so that by 790AD at its full extent, it covered a large proportion of the peninsula. They had ruled parts of the Iberian Peninsula for nearly 800 years, expanding their influence over the peninsula and for a while, over the Pyrenes into Aquitaine in France. In later years, their area of influence had been shrinking. By the mid-12th century, the Moors only controlled the southern half of the peninsula.




    The Reconquista was the name given to the slow attritional skirmishes and wars that gradually won back the land from the Moors. The end of the Reconquista, was the Spanish monarch’s King Ferdinand and Queen Isabella’s triumph over the Moors, with the capture of the Alhambra fortress and palace, which was the capital of the kingdom of Granada. This impressive fortress was formally handed over on 2nd January 1492. Following this, was the expulsion of the Moors, from the Iberian Peninsula and the incorporation of what is now modern day Andalusia into the Spanish kingdom.




    Shortly, following this achievement, and full of new found confidence, and in part, as a celebration of the re-unification of the Spanish realm, under full Spanish control, King Ferdinand and Queen Isabella, funded an expedition led by Christopher Columbus. In his pitch to the king and queen, he promised to convert the heathens to Christianity and bring back gold. There was plenty of mentions of conversion to Christianity, to give the expedition a cloak of respectability but there was much more mention of gold and riches, than religion.




    It was this expedition that is accredited with the discovery of the Americas, and for claiming it for the Spanish crown. However, the first European to set foot in America, is actually thought to be Leifur Eiriksson 970AD–1020AD, also known as Eric the Red, a Viking who according to Viking sagas, found America nearly five hundred years before Christopher Columbus. But, this fact is over looked in most history syllabuses and every schoolboy will tell you that Christopher Columbus discovered America in 1492. Indeed, this urban myth is perpetuated in the United States, as well as several Latin American countries, where Columbus Day is celebrated on October 12th every year.




    Other expeditions followed the initial discovery by Columbus, led by a host of other adventurers. One such expedition, was led by Hernan Cortes, born sometime in 1485 and accompanying Diego Velazquez on the capture of Cuba. He was made a clerk to the treasury, to ensure that the crown obtained its ‘quinto real’. This was the requirement that a fifth of every expedition’s profits, was due to the crown.




    In February 1519, he set out with 11 ships, 13 horses and 500 men and reached the Yucatan peninsula, in present day Mexico. He claimed it for the Spanish crown and after picking up more troops and horses in Trinadad, continued back to Mexico, to land at present day Veracruz. He had asked for a meeting with Moctezuma, who ruled the area from the Aztec capital Tenochtitlan. The capital was located on an island, in a large lake, which is now largely drained and forms part of the sprawling metropolis of Mexico City. He was continually declined an audience, but was not put off.




    From Veracruz, he headed into the mountains, to the Aztec capital with 600 men, 15 horsemen and 15 cannon, plus loads of local porters and soldiers. He gained several allies on his journey, such as the Nuhuas and Tlaxcaltec. At Cholula, the Aztecs’ second largest city, he massacred a great number of the nobility, partly in order to instil fear and partly to prevent treachery, amongst the local population.




    He was finally received by Moctezuma in Tenochtitlan, on 8th November 1519 and was lavished with gold gifts from Moctezuma. It is thought that this was to buy them off, but it only whetted the adventurer’s appetite for more gold and plunder.




    By 1st July 1520, Moctezuma was dead. Sources are contradictory, some say the Spanish killed him and others, that his subjects stoned him to death. The populace were hostile and Cortes had to retreat, losing much of his treasure, his artillery and his rear-guard, who were massacred. This was a major setback, but with the help of his Tlaxcala allies and reinforcements from Cuba, he besieged Tenochtitlan, cutting their supplies and gradually conquered large swathes of present day Mexico and established several cities and developed farming and mining, during his rule, over the next four years.




    Hernan Cortes had several further expeditions to Honduras, Baja California and Algiers, but returned to Spain in 1541 and died in debt, in Castilleja de la Cuesta, in the province of Seville on 2nd December 1547, aged 62.




    Hernan Cortes’ initial setback in 1520, did not stop other Conquistadors’ intent on fame and fortune and more importantly, gold. Francisco Pizarro, born in the 1470s, (records are contradictory as to whether it was 1471 or 1476 or any other date early in that decade) and a distant cousin of Hernan Cortes, had sailed to the Americas, on 10th November 1509. He arrested Vasco Nunez de Balboa, on orders of the new governor on charges of treason.




    Vasco Nunez de Balboa, was famed for crossing the Panama isthmus and discovering the Pacific Ocean. He led subsequent expeditions up and down the coast, including naming Puerto Pinas, after the profusion of pineapples found there. He sailed up the Balsas River, from where the well-known modern light weight modelling wood, called balsa wood, originates.




    His fame and discoveries counted for little. He was found guilty of trying to usurp power and despite his protestations of innocence, which could well have been true, he was executed on 15th January 1519. Francisco Pizarro was rewarded for his role in arresting Vasco Nunez de Balboa, as mayor and magistrate of Panama City from 1519, a post that he held until 1523.




    Francisco Pizarro had heard of the riches of the Inca Empire and set out on two expeditions in 1524 and 1526, both of which were unsuccessful, due to hostile natives, poor provisioning and bad weather. On his second expedition, the governor of Panama, Pedro de los Rios recalled Pizarro, but he ignored the orders and continued his exploration.




    In April 1528, Pizarro finally reached northern Peru and encountered Indians with large quantities of precious metals and gems. He was determined to undertake a third expedition but Pedro de los Rios refused his pleas for authorisation for a third expedition. Undeterred, he returned to Spain and appealed directly to King Charles. Pizarro gained the permission he needed and in addition, considerable authority over any lands that he conquered.




    In 1532, Pizarro landed and established a colony and then marched inland to Cajamarca, with 106 soldiers and 62 horsemen. The current ruler of the Inca Empire, was Atahualpa, who would not tolerate a colony on his lands. The Inca Empire was established nearly a hundred years before, by Pachacuti Yupanqui, an Inca ruler, who was a great leader. He defeated their traditional enemies and incorporated them into his kingdom. That was the first of several successes that expanded the empire until it stretched for thousands of miles, through the Andes, bordered by the Pacific to the west, the Amazon jungle to the east and deserts to the south. He is thought to be responsible for the construction of Macchu Pichu.




    The Inca’s didn’t have money, as we now understand it. Wealth was in the form of animals and land. But they had lots of gold, which was valued for the artefacts that could be made from it, not for the gold itself, or for its usefulness, as a store of value, as understood by Europeans.




    There was not an established rigid system of succession, within the Inca Empire which often led to court intrigue and plotting. On the death of Atahualpa’s father, he became the Inca ruler and his brother, Huascar, controlled the army but civil war broke out. At the time of Pizarro’s arrival, one of Atahualpa’s armies, was fighting Huascar at Cusco, but he was not yet aware of the outcome of the battle.




    Atahualpa, had 80,000 troops with him and knew that Pizarro was coming and also knew that he had just a small force. Pizarro, meanwhile, was planning to get Atahualpa to submit to the Spanish crown or to capture him, so had deployed his troops and kept them hidden. At the meeting on 16th November 1532, Atahualpa demanded the gifts he had sent earlier to Pizarro, be returned.




    A priest who was negotiating on behalf of Pizarro, handed Atahualpa a breviary, which was thrown to the floor. The significance of this was that Conquistadors’ (term used to refer to the soldiers and explorers of the Spanish Empire or the Portuguese Empire) primary aim was meant to try to convert the locals to Catholicism, before enriching themselves (and the Crown) which was a secondary aim. The priest ran back to Pizarro, who gave the order to attack and the Battle of Cajamarca begun. The attack was such a surprise with cavalry and guns that thousands of lightly armed Incas were massacred and Atahualpa captured.




    Pizarro’s men sacked the Inca’s camp and found loads of gems, silver and gold. Atahualpa, noticed the invaders’ desire for gold and promised to fill a room 5.2m by 6.7m with gold and twice with silver, presumably for his release, or to avoid death, but this is not recorded in any of the surviving records. This was agreed and orders went out to bring gold and silver from all over the empire, to fill the room. And because the Inca was treated like a god, this order was fulfilled and soon the room was full.



