
  
    A History of Mining in Latin America

    From the Colonial Era to the Present

    Kendall W. Brown

    University of New Mexico Press / Albuquerque

  


  
    [image: ]


    Series Advisory Editor:

    Lyman L. Johnson, University of North Carolina at Charlotte

  


  
    ISBN for this digital edition: 978-0-8263-5107-4

    © 2012 by the University of New Mexico Press

    All rights reserved. Published 2012

    Printed in the United States of America

    The Library of Congress has cataloged the printed edition as follows:

    Brown, Kendall W., 1949

    A history of mining in Latin America : from the colonial era to the present / Kendall W. Brown.

    p. cm.  (Diálogos series)

    Includes bibliographical references and index.

    ISBN 978-0-8263-5106-7 (pbk. : alk. paper)  ISBN 978-0-8263-5107-4 (electronic)

    1. Silver mines and miningBoliviaPotosíHistory.

    2. Mines and mineral resourcesLatin AmericaHistory.

    I. Title.

    HD9537.B53B76 2012

    333.8098dc23

    2011026644

  


  
    To Margie, Matthew, Kimberly, and Mark

  


  
    Graphs, Figures, and Maps

    Graphs

    1. Potosí silver output from 1545 to 1810

    2. Spanish American silver production from 1501 to 1810

    3. New World gold output from 1492 to 1810

    Figures

    1. Miners chewing coca leaves

    2. Early colonial depiction of smelting with guayras

    3. Early colonial depiction of a refining mill at Potosí

    4. Ruins of a colonial refining mill, Potosí

    5. Tenateros

    6. The patio process

    7. Cyanide vats at Guanajuato, circa 1900

    8. Electric engine for pulling ore carts

    9. The tiro grande at Guanajuato’s La Valenciana mine

    10. Patiño mansion in Cochabamba

    11. Chuquicamata

    12. Huge dump truck

    13. Monument to the Bolivian miner, Potosí

    14. Laborers of a mining cooperative, Potosí

    15. Tío Jorge, Rosario mine, Potosí

    Maps

    1. Colonial Mexican mining districts

    2. Mining districts of South America

    3. Provinces serving in the Potosí mita

  


  
    Prologue

    In June 1995 I traveled to Potosí, Bolivia, to do research in its archive. For a quarter century I had studied Potosí, Spanish America’s greatest silver producer and perhaps the world’s most famous mining district. I read with fascination about the flood of silver that flowed from its Cerro Rico (Rich Hill) and tried to visualize the toil and suffering of its miners, many of them indigenous conscripts dragged from their villages by the colonial state to serve in the mita, a system of rotating forced labor. Potosí symbolized fabulous wealth and unbelievable suffering. Its influence stretched around the globe as its silver traveled to Europe and then on to China to pay for silks and spices. As I arrived in La Paz, my trek to Potosí took on the character more of a historical pilgrimage than a mere research trip. I wanted to experience the awful grandeur of the (in)famous mines.

    At the La Paz train station, I learned that the Ferrobus, a forty-passenger coach powered by a diesel engine, was the most comfortable, quick, and luxurious train to Potosí. It stopped en route only at Oruro, another colonial mining center, and had the additional advantage of being far more direct than the milk trains. I checked my suitcase and discovered that the luggage rode on top of the coach, wrapped in a canvas tarp. When a train worker brought out the tarp, a mouse hopped out and scurried away. We left at 5:00 p.m., on schedule. My seat was in the second row, and an old woman from Potosí was my seatmate. Her son had brought her to the station and provided her with two blankets. She folded one and sat on it (it made her three or four inches taller) and wrapped herself in the other. Her blankets made me worry about how cold the trip would be and how I would survive it. I had only a wool sweater and a light jacket, having relied on the assurance in the South American Handbook that the Ferrobus provided blankets.

    For the first couple of hours of our journey, daylight held. The Ferrobus chugged its way up out of the La Paz basin along a narrow track strewn with garbage. We wound our way through urban sprawl, the houses made of mud bricks. The predominantly unpainted houses blended into the hillside when viewed from the valley floor. Arriving at the top of the ascent, we passed El Alto, a city near the airport that has grown due to an overflow of immigrants to La Paz. We were now on the altiplano, a bleak tableland about twelve thousand feet above sea level. Lack of moisture and cold temperatures make it unsuitable for most farming, but wild grasses offer fodder for livestock. I saw cattle, mules, and sheep but, to my disappointment, no llamas.

    My pilgrimage alternated between boredom and surprise. Darkness descended on the altiplano, and a cook rustled up food for those who wanted to buy it. I chose fried chicken, fried potatoes, and rice, plus a Sprite, for two dollars. Not long afterward (around 9:30 p.m.), we reached Oruro, where another fifteen people boarded the coach. A little later, as we approached a small village, we saw what looked like a bundle of paper on the tracks. The driver slowed down, and one of the conductors got out to investigate. It turned out to be a drunk who had passed out on the tracks. The conductor dragged him to the side, with a few kicks for good measure, and we proceeded on our way, wrapped in the woolen blankets promised by the travel-guide writer. The night was already cold, and I was glad to bundle up.

    After about 450 kilometers, we turned east off the main route (which continues on to Argentina) and headed toward Potosí. We also left the altiplano and began to move through broken, mountainous terrain. At Paso del Condor we reached the highest and coldest point of the journey, nearly five thousand meters, or sixteen thousand feet. The moisture from our breath froze on the windows, and the driver had a hard time keeping the windshield clear so he could see the track. My back ached and my legs were cold. I finally fell asleep, only to wake up about an hour before we reached Potosí. Knowing we would soon be there, I was too excited to sleep more. I hoped we would arrive after sunrise so that I might see the Cerro Rico. Across my mind flew the sobering thought of what it must have been like for the mitayos, Indian peasants conscripted by the Spaniards to toil in this isolated, harsh place. Some came from beyond La Paz, traveling for weeks to cross the more than six hundred miles to Potosí. And here I was complaining to myself about a twelve-hour Ferrobus ride.

    Darkness still shrouded the city when we arrived at 5:30 a.m. I retrieved my bag and left the station. No taxis were in sight. Then one came around the corner, already carrying three passengers. It stopped for me, and after dropping off the others, took me to the Hostal Colonial, where I was to stay. A geographer friend, Alan Craig, had stayed there and recommended it to me. It offered two important attractions: its rooms had heaters, and it was only two blocks from the Casa de la Moneda (Royal Mint) where the archive was located. I did not want to face any strenuous walks right away at 13,250 feet. By the time I reached my room, I was cold and shivering. Inside the room, I turned on the electric space heater and got into bed. The cold sheets made me tremble.

    I slept from 6:15 to 9:30 a.m. and then got up to go to the archive. The streets that had been deserted earlier were now filled with traffic. The Casa de la Moneda lay downhill from the Hostal Colonial about two blocks, just as Alan had told me. But he described it as a “head-splitting” walk because of the altitude. I didn’t feel it; perhaps he meant the return uphill. The Casa de la Moneda, a wonderful example of colonial architecture that covered two city blocks, was built in the eighteenth century to house the royal mint. Making my way down the sidewalk, I looked off to the left, and there it wasthe Cerro, a reddish hill scarred with tailings dumps and stripped of vegetation. I stopped to look for a minute, in tribute to the history of colonial Spanish America, and then walked on.

    At the Casa de la Moneda, I went inside, found the archive, and made arrangements to conduct my research. The director and his staff were extremely friendly, as I had found Bolivians in general. I told him what I was looking for, and he made some suggestions that coincided with what I already intended to investigate. I spent the rest of the morning, until the archive closed for lunch, looking through the card catalogue produced by the Banco de San Carlos, the bank that the guild of silver producers formed during the second half of the eighteenth century. In its books I hoped to find data about the amount of mercury the bank had received each year to sell for silver refining, a process largely done through amalgamation. Although the first documents I read contained little useful information, other references looked promising. The afternoon’s work proved very profitable, despite the cold that the archive’s propane heater could not dispel. When the archive closed at 6:00 p.m. my fingers were numb, but my first twelve hours in Potosí had proved productive and enjoyable, as did subsequent days in the archive.

    I also wanted to visit the Cerro Rico, to enter the mines and glimpse, even if faintly, what centuries of miners had experienced. Thus, I arranged to meet Raúl Braulio Israel, a former miner who now conducted mine tours, one morning at 8:45. He told me to eat a good breakfast and buy some chocolate for a snack. We were ready to go around 9:15, joined by his brother, a teenager who was their assistant, and a German tourist. Raúl’s brother drove the jeep, and we headed toward the Cerro. Reaching the miner’s market, we stopped for supplies. Raúl picked out a pair of boots, a hard hat, and a yellow raincoat for each of us. Then we bought some gifts for the miners and the Tío (the deity of the mine): a pound of coca leaves, three packs of L&M cigarettes, a bottle of 95 percent alcohol, a bag of ammonium nitrate, a stick of dynamite and an eight-minute fuse, plus fuel for the miner’s lanterns that we would need for our underground venture. The dynamite was really for us: Raúl intended to let us set it off to see its force. My share of the supplies came to about three dollars.

    Heading east of the Cerro, we stopped occasionally to take photographs. According to Raúl there were about six hundred mines honeycombing the hill. The first mine we visited was roughly 14,200 feet above sea level. Forty socios (partners), each of whom had his own team of workers, worked it as a cooperative. The partners shared the profits (or losses) of the operation, whereas the miners received a daily wage. Boys aged twelve to fourteen years earned about four dollars per day; older, experienced miners earned as much as twelve to fifteen dollars. This was a prosperous mine, yielding rich silver ores plus zinc and lead. Although Bolivia had been a great tin producer, that commodity’s price now was so low that no one bothered with it. Industrialized countries had substituted aluminum and plastic for tin, making the mineral’s future bleak. I picked up several ore samples to take home.

    Work was in full swing. Miners pushed ore carts out and dumped them in areas assigned to their socios. Others shoveled the ore into dump trucks. We had already put our boots on, and Raúl took us along the track, which was three or four inches deep in water and ice, to the mouth of the mine. He pointed out a small shrine above the entrance that once housed a Catholic saint but was now empty. Apparently the miners wanted nothing to do with Catholic saints. Just below the shrine were timbers. They appeared to be coated with pitch. So much for appearances: The miners had smeared them with llama blood in ritual sacrifices. Over the weeks and months the blood had turned black. They had also daubed llama blood on sheds and other buildings, asking for luck and safety in their work. Brujos (shamans) carry out the most important rituals, making special offerings of llama parts or even human fetuses within the mine itself. I asked Raúl where they obtained the fetuses. He said it was a secret known only to the brujos.

    Miners who had just finished their shift were sitting around, chewing coca leaves and drinking, as figure 1 shows. The coca increases their endurance and suppresses hunger. Raúl offered us the chance to chew some, but as the miners add a small bit of lye to the leaves in their mouths to activate the enzymes in the coca, I was not anxious to partake. The German with us said he had tried it fifteen years earlier when in Bolivia, and his gums burned from the lye for weeks afterward. The miners took turns with a shot glass. Before downing the firewater, each miner spilled a few drops on the ground for Pachamama (Earth Mother) and a few more for the Tío before drinking the rest. We distributed cigarettes. American brands are a welcome treat after the hand-rolled smokes of bitter tobacco that are all the miners can typically afford. One told me he had been working in the mines for thirty years. His skin was very dark, a sign of silicosis. Others kidded him about how weak he had become, and he responded that he was even too weak for sex now. The others were younger. All seemed content to chew and drink.

     [image: ]


    Figure 1. Miners of Potosí’s Rosario mine chewing coca leaves after completing their shift.

    Near the area where the carts dumped the ore, stood a shack inhabited by an elderly Quechua widow. Her husband had worked in the mine until his death, and her son was now a miner. She spent her time as a palliri, one who picks through the dump to recover any bits of ore worth saving. Ironically, her son had become extremely wealthy as a socio when his workers struck a large, rich vein of silver ore. He was now a millionaire with investments and properties outside mining, but his mother preferred her traditional life at the mine head, working the ore her son provided and guarding the site.

    Our next stop was the Rosario mine, which has been worked off and on since colonial times, to see the Tío. Tío means “uncle,” and more colloquially “guy” or “fellow.” The miners used the second meaning, referring to the “guy” with supernatural powers who rules the underground. Each mine had at least one, a god who controlled the workers’ success or failure. Those who made gifts to the Tío might find rich ore; those who neglected their obligations to him might suffer accidents or death.

    Decked out in rubber boots, raincoats, and hard hats, we went underground to visit the “guy.” For the first fifty yards, colonial stonework lined the tunnel. Raúl said it had been constructed with mita labor. I thought the Tío would be just inside the entrance. I was wrong, and soon we were hiking deep inside the Cerro. To my dismay, the roof of the tunnel sometimes was too low to allow my six-foot three-inch frame to stand upright. Raúl pointed out veins of tin and deposits of arsenic oxide as we went along. The air was good, with a breeze blowing inward. I was all right when walking upright, but long stretches of trying to hike doubled over made breathing difficult. Of course, at that altitude there was not much oxygen to breathe anyway. Meanwhile, Raúl walked easily, usually remaining upright. I was very grateful for the hard hat because I probably hit my head twenty times, some of them good blows. With the hat none of them hurt me at all; without it, Raúl would have had to drag me out.

    We still had not arrived at the Tío, but I noticed displays of flowers and colored ribbons left by miners on the walls at eye level. Those were also offerings for Pachamama and the Tío. Along the way we passed old colonial diggings. Rather than excavating systematically, colonial miners followed the veins wherever they led. At one point a step off to the left of the track meant a fall of a hundred feet or so into a colonial pit. Raúl said that occasionally a worker would get drunk and fall to his death.

    As it turned out, the Tío was on the level below us. To get there we climbed down a rickety wooden ladder, which Raúl secured at the bottom. I was not happy to look down and see that if the ladder broke, I was going to fall forty or fifty feet. Then we set off to the right. Arsenic and antimony gases polluted the air. The upper level had been relatively cool. This level seemed hot: I had dressed for the cold outside and now had on a rubber coat besides. At times the ceiling was so low that I almost had to crawl.

    And then we came to the Tío’s gallery. He was an ugly, seated fellow, molded by a brujo out of black mud. This was Tío Jorge. Tíos were always named for one of the miners, Raúl said, someone very greedy, aggressive, and hard, just like the Tío. Other miners sometimes suspect a comrade has made a compact with the Tío to offer his own or other human lives in return for the Tío’s riches. Someone had provided miner’s boots for Tío Jorge. Colored ribbons draped around his shoulders and covered much of his chest. Reflecting Christian demonology, he had horns coming out of his head with a snake wrapped around one of them. In short, he was the devil. Another notable feature was his very large, erect penis. According to the miners, by copulating with Pachamama, the Tío produces the underground riches. Raúl lit an L&M and put it between the Tío’s lips. He added more coca leaves to the little pouches on the idol’s chest and poured alcohol on the ground for the Tío to drink. I also gave him some coca leaves and alcohol before we left.

    Returning back down the same tunnel, we came to the ladder but passed by it. Raúl took us to a site where miners were working. Suddenly it seemed like things were falling out of the ceiling to the right. They turned out to be kaipiris, boys who haul forty- to fifty-kilo sacks of ore on their backs, who were sliding down the rock face from an upper level into our pit. Ahead stood a miner with a shovel, filling their sacks. All the workers were covered with sweat, as was I. The air was bad. We gave the crew chief, the fellow with the shovel, a pack of L&Ms, more coca leaves, and the remainder of our bottle of alcohol. Delighted, he immediately took a couple of swigs. The other gifts he would share later with his crew.

    We then made our trek out of the mine. It was easier going up the ladder than down, but the low ceilings were even harder to navigate. By this time I was hot, tired, out of breath, and ecstatic to see daylight at the end of the tunnel. Emerging into the bright out-of-doors, our eyes took a while to adjust to the sun’s brilliance. Our only light inside had been the carbide lanterns each of us carried. More thirsty than hungry, I gave my remaining chocolate bar to Raúl’s asistente and he seemed delighted.

    The visit to Potosí, to its archive, museums, churches, and especially to its mines was an unforgettable peek into a quintessential aspect of Latin American history, and thus, when I decided to write a general survey of Latin American mining, it was only natural that Potosí should assume its place as the main character in that story. This volume makes no pretense of being a complete, thorough study of the industry from the arrival of Columbus in the New World. It instead seeks to highlight major issues related to mining, the economic activity that has played such a prominent role in the region’s history. New World bullion stimulated the formation of the first world economy. At the same time it had profound consequences for labor, as mine operators and refiners resorted to extreme forms of coercion to secure workers. Mining and metallurgical technologies flowed to and from the Americas. In many cases the American environment suffered devastating, long-term harm. All of this occurred in the name of wealth, for individual entrepreneurs, companies, and ruling states. Yet in the end, the question remains of how much economic development mining managed to produce in Latin America and what its social and ecological consequences were.

    The following chapters address these and other topics. Chapter 1 examines the economic dimensions of gold and silver mining in colonial Latin America and how American bullion interacted with the emerging world economy. Chapter 2 analyzes the labor systems the Spaniards and Portuguese created and describes the mineral wealth they discovered in their American colonies. Chapter 3 considers social implications of colonial mining, especially the widespread resorting to forced labor, which often worked alongside more or less free-wage labor. Chapter 4 discusses the impact of Latin America’s political independence for the mining industry and to what extent colonial structures survived in the new nations. Chapter 5 studies the transition toward mining nonprecious metals such as tin and copper in response to the demand for such materials in the industrialized world. Chapter 6 analyzes the introduction of new technologies, which changed transportation and refining for the mines, and the beginnings of labor organization in the industry. Chapter 7 looks at how their increasing proletarianization and changes in mining and metallurgical technology led workers to organize, sometimes by revolutionary actions, although not necessarily with long-term positive results. Chapter 8 concludes the survey with an examination of the ecological consequences of Latin America mining and how Andean cosmology enabled workers to find harmony despite the horror and misery of the mines. Each chapter will focus on the Cerro Rico of Potosí and its surrounding province as context for understanding mining elsewhere in Latin America.

    I have incurred many debts over the years in preparing this study. The National Endowment for the Humanities and Brigham Young University provided funding for research trips. The late John TePaske started me on research related to colonial mining labor. George Addy continues to inspire a love of the Hispanic world. Lyman Johnson first suggested the project and offered invaluable suggestions along the way. I have benefitted from the scholarly support, critiques, and friendship of Alan Craig, Kenneth Andrien, Carlos Contreras, Richard Garner, Margarita Suárez, Rafael Varón, Inés Herrera, Julio Pinto Vallejos, Jeffrey Shumway, and Shawn Miller. My wife, Margie, and children Matthew, Kimberly, and Mark have lived for years with Potosí and have become fascinated with its history. All have contributed in important ways to my understanding of mining and its impact on the people and environment of Latin America, for which I am grateful.

  


  
    Chapter 1: The Lure of Gold, the Wealth of Silver

    ***

    From the first landing to the end of his days gold obsessed Columbus, directed his explorations and dominated his conduct.

    Carl Ortwin Sauer, The Early Spanish Main

    Writing in the second quarter of the sixteenth century, Gonzalo Fernández de Oviedo y Valdés, who had overseen gold smelting in the Caribbean and in New Spain for the Crown from 1514 to 1532, reported the story of three Spanish peasants who sailed to the Caribbean in search of their fortune. They had sold their scant possessions in Spain to finance the voyage, but a few weeks in the New World showed the futility of their ambitions. They searched and dug but found no gold to reward them. Exhausted, hungry, and destitute, they rested under a tree, cursing their luck. Finally, the one who had complained most loudly adopted a fatalistic tone. He recognized God’s power to give them what they wanted and expressed confidence that in due time, He would reward them with the gold they sought. Just then one companion saw shining not twenty yards away a gold nugget. Looking around, they easily found other nuggets, enough to fill their boots. Delighted with their treasure and giving little thought to the future, the peasants took their gold and returned to Spain on the return voyage of the ship that had carried them to the Caribbean.1 The people of Santo Domingo shook their heads in amazement.

    Oviedo’s story contains many of the themes found in the history of mining in Latin America. The newcomers from Europe considered the New World a treasure trove of precious metals. Many believed that in the Americas with a little work and God’s blessing they could soon amass a fortune, which would permit them to return home to live in comfort. Their Christianity reassured them not only that God had placed gold and silver in the New World for their use, but also that He would intervene on their behalf. So firmly held was this belief that Spaniards and Portuguese were willing to confront great hardships and horrifying dangers as they searched for gold and silver. In so doing they brutalized the indigenous inhabitants, explored and settled the American continents, and changed the world economy. They established a culture that saw mining as a panacea for poverty and as a vehicle for economic prosperity. Those beliefs endured even when mining shifted from precious to industrial metals in the late nineteenth century. At the same time, however, mining brought misery and despair to many. Indians and African slaves toiled and died in the American mines. Many mine owners and refiners found temporary wealth and then lost everything when their lodes gave out. Unlike the three peasants in Oviedo’s story, some Spaniards stayed on in the Indies, never able to satisfy their greed for gold no matter how much they found. Others despaired that they had found only a modest treasure when America’s fantastic riches seemed so ready for the taking.

    In the early years of discovery and exploration, gold obsessed the newcomers. This situation resulted in part from a remarkable conjuncture of Christian mythology and world monetary flows that provided the context through which Columbus understood his grand undertaking. Their Bible spoke to medieval Christians of the wealth of King Solomon, symbolized by the gold he obtained from the mines of Ophir. The Greek historian Herodotus had written of a desert land north of India where the sands were filled with gold. Giant ants, he claimed, guarded the treasure. Perhaps from reading Herodotus, Saint Jerome identified the land of Ophir with India. Other writers, including Saint Isidore, repeated and embellished the story, until they had situated Ophir far to the east. By the late Middle Ages, they had also substituted fantastic creatures like griffins and dragons for Herodotus’s giant ants.2

    Europeans consequently believed that somewhere in the East lay a great source of gold, where miners had only to shovel the sand from the beach and avoid the dangerous griffins. Venetian Marco Polo’s account of his travels in China seemed to prove the existence of the land of Ophir. Polo also provided a new name for Ophir: Cipangu, the Land of the Rising Sun. As fate would have it, when Marco Polo visited China in the late thirteenth century, Japan was a major supplier of gold to the Asian mainland.3 European cosmographers avidly read the Venetian’s account and speculated on the relationship between Ophir and Cipangu (Japan). By the time Columbus sailed in 1492, he had convinced himself that the gold of the Orient lay in Cipangu, the biblical Ophir.

    Thus, when Columbus and his men reached the West Indies, they immediately began searching for the gold of Ophir. His log for the days immediately after landfall shows him setting course “to seek the gold and precious stones” of “the island of Cipangu” rather than to find the Great Khan in China. Using signs and the Arabic-speaking interpreter he had taken with him on the assumption that the East Asians would have had contact with Muslims, Columbus repeatedly tried to question the natives about the source of any gold they possessed. On November 12 he imagined that the Arawaks had informed him that on the island of Babeque “the people collect gold on the beach by candlelight.”4 Perhaps such nocturnal labor was necessary to avoid the griffins and dragons. By December 24, he had decided that Cipangu, or “Cibao,” as his Indian hosts called it, lay on the island of Hispaniola.5 Arawak guides led the Spaniards to Cibao in the interior of the island, and then over the next decade the Indians showed the Spaniards the location of all their goldfields.6 The Arawaks knew how to gather nuggets from the streambeds but apparently did not pan or mine for gold.7

    Back in Spain, Columbus’s exaggerated reports about his discoveries inflamed European imaginations. Gold seemed everywhere. All one needed to do was to dig along a riverbank to find the glittering grains washed clean by the flowing waters. “Gold constitutes treasure,” wrote Columbus to Ferdinand and Isabella, “and he who possesses it may do what he will in the world, and may so attain as to bring souls to Paradise.”8 Enthused by his optimistic letters, the monarchs ordered in 1494 that four or five miners from the royal quicksilver mines of Almadén be sent to the Caribbean to raise the technical level of gold mining there.

    Columbus and his comrades bartered with islanders for gold when possible, but indigenous trade could not satisfy the Spaniards. The next step was to demand tribute from the Arawaks and thereby force them to produce more gold. This seemed promising, given the sizable population of Hispaniola, which may have numbered a million or more.9 In an infamous edict of 1495, the Admiral ordered all male Indians over the age of thirteen to produce a hawk’s bell full of gold every three months.10 Brutal punishment awaited anyone who failed to comply: his hand would be cut off. Columbus deemed such coercion necessary because the islanders lacked the discipline for heavy labor, but even this cruelty proved futile. The natives could not find enough gold to meet the Spaniards’ tax, and many ran away rather than submit to the foreigners’ mania. With the arrival of more and more adventurers from Europe, the demand for gold increased.

    Some Spaniards turned to prospecting, as in the case of Oviedo’s three peasants who discovered enough nuggets to fill their boots. Those fortunate enough to discover pay dirt resorted to forced Indian labor. Isabella had chastised Columbus for enslaving the islanders, but the Crown allowed Spaniards to make chattels out of Indians who rebelled or otherwise made war upon the invaders. Slaves were cheap. A horse cost the equivalent of one hundred Indian slaves.11 Another solution to the labor shortage in the goldfields was the encomienda, a grant of Indian tribute to a Spaniard, the encomendero, who usually collected the obligations in labor. Although encomienda Indians were nominally free, conditions in the Caribbean provided little protection from extreme exploitation and abuse at the hands of the encomenderos. After Isabella’s death, Ferdinand urged the Spanish to step up gold production, even if it meant forcing more Indians to work in the mines or taking Indians from other islands to those where gold was found.12 Trying to protect the islanders, the missionary friar and humanitarian Bartolomé de las Casas condemned the encomienda “as the despotic slavery it actually is.” The Indians, he noted, “died of the inhuman and bitter treatment they received in the mines and from other pestilential practices.”13

    Whether slaves or encomienda Indians, they worked the Spaniards’ claims. In the goldfields, a work gang was generally a five-person team: two men to dig the gold-bearing dirt; two men to carry it to the river or other water source; and one person, often a woman who used a batea or pan, to wash away the gravel and dirt, leaving the grains, flakes, and nuggets of ore. The actual panning required dexterity rather than strength, and women excelled at the task. A Spaniard with a good claim might have ten such teams. The first problem was to reach gold-bearing alluvium. Sometimes that meant clearing forest and systematically processing layer after layer of dirt down to the bedrock to see if gold was present. Other Spaniards prospected along riverbanks. Because the water carried flakes of gold downstream, some Spaniards had their gangs divert streams so they could work the riverbeds.

    Mining began its assault on the environment in the first decades. Verdant forests and grasslands became pockmarked by mining activity. Areas of intensive gold panning left the rivers clouded with silt, harming aquatic plants, fish, and other organisms. Mercury the miners used to refine the gold contaminated the environment. Diverting the indigenous population to mining also changed the ecosphere. Hard labor and unhealthy conditions weakened the islanders and made them more susceptible to diseases such as smallpox that were unwittingly introduced by the Europeans. Early claim holders had little reason to protect their workers’ health because they could obtain more labor by bringing in additional Indians from other islands and, later, from Mexico. Spaniards willing to trade a hundred Indians for a horse were not likely to worry much about the death of a few workers.

    The Spaniards quickly exhausted the few Caribbean goldfields. Within a quarter century of Columbus’s arrival, they had worked over the Cibao and San Cristobal fields on Hispaniola. As the Indians died out, labor became more expensive, forcing miners to abandon all but the richest claims. Production costs rose to levels that made gold mining unprofitable. Spaniards also found gold on Puerto Rico and Cuba, where mining began again. The demographic catastrophe provoked by Old World diseases soon raised Puerto Rican and Cuban labor costs in turn. By then Columbus was dead and the sands of Ophir had proved elusive. Yet new marvels promising rich golden treasures were on the horizon in Mexico and Peru and later in Brazil.

    Metaphorically, the hunt for Ophir’s riches continued throughout the centuries during which Spain and Portugal ruled their New World colonies. When Hernán Cortés and his men invaded Mexico, they received gold and other gifts from Aztec emissaries. The Aztecs later recalled that upon their receipt of the treasure, “the Spaniards burst into smiles; … They picked up the gold and fingered it like monkeys; … Their bodies swelled with greed, and their hunger was ravenous; they hungered like pigs for that gold.”14 The Aztecs were intrigued by a Spanish helmet and asked to take it to show Moctezuma, their ruler. Cortés agreed, on condition that they return it filled with gold, which they did, some three thousand pesos worth of small nuggets. More important, the gift showed the Spaniards “that there were good mines in the country.”15

    Spanish territory expanded as the Spaniards investigated rumors about gold. In 1532, Francisco Pizarro and a small company of Spaniards captured the Inca ruler Atahualpa, who then tried to ransom himself by filling a room once with gold and twice with silver. The Spaniards thus enriched must have been as enraptured as Columbus had been when he hurried back to Spain with the news that he had reached Cipangu. Later, Francisco Vásquez de Coronado roamed the area that is now the southwestern United States from 15401542 searching for the Seven Cities of Gold in the land of Cíbola. Expeditions penetrated the tropical heartland of South America seeking El Dorado. From the Brazilian coast, bandeirantes (frontiersmen) explored westward, hunting for gold and Indian slaves and staking Portugal’s claim to the interior.

    Although they never found the gold of El Dorado and Ophir, the Spaniards discovered great lodes of silver. By the mid-sixteenth century, they had found (or the Indians had revealed to them) the rich Mexican and Andean silver districts. Mining would undergird the social and economic structure of those two regions for the remainder of the colonial period. Mining came later to Brazil. Indians there had no metallurgical tradition, and they consequently could not reveal gold or silver deposits to the Portuguese. Aside from the Spaniards’ working of alluvial deposits in the Caribbean, most of the gold they obtained during the first half-century in the Americas came from their plunder of Indian treasures, especially in Mexico and Peru. Eventually their expansion into Colombia offered them richer goldfields. The great gold boom in colonial Latin America began, however, in the 1690s, when bandeirantes from São Paulo discovered the golden riches of Minas Gerais.

    Indigenous Mining and Metallurgy

    In the Andes the Spaniards encountered the most highly developed indigenous metallurgy, which included work in gold, silver, copper, and bronze.16 Metalworking and metallurgy in the New World developed in the Andes as early as 1500 BCE. Indians there worked native gold and copper and also smelted copper ore. Eventually they smelted silver and tin ores and also produced alloys, including bronze. Metallurgy spread to the region of Ecuador, Colombia, and Central America around 200 BCE. Indigenous metallurgists there chiefly worked gold. Only a few copper objects have been found, perhaps imported from the Andean region. In Mexico, metalworking emerged much later, around 650 CE in western Mexico. It yielded gold, silver, and copper objects. Some have conjectured that knowledge of metallurgy spread northward from the Andes. This would explain its relatively late development in Mexico. Most of the metal objects seem to have held religious significance in the indigenous cultures, rather than possessing merely utilitarian value.17

    As use of metals expanded, especially of copper and silver, mining was necessary. The indigenous peoples obtained most of their gold through washing or panning gravels and sands in placer working of alluvial deposits. They also found some native copper and silver but in general obtained those metals through mining. The most famous pre-Hispanic Andean silver mine was at Porco, in modern Bolivia, where indigenous miners used deer horns to dig out silver ore and skin bags to carry it away. The largest cavity extended forty yards into the hillside, although the tunnel was so narrow that only one person could work at a time. Andeans smelted silver ores in small ovens. Lacking any form of bellows, a team of workers blew through long tubes to increase the heat of the fire. A variation of this technology was the guayra, a small ceramic oven placed on the hillside to use downdrafts of wind to raise the temperature.

    Spaniards in Mexico found several important preconquest mining sites. The Tarascans were ancient Mexico’s foremost metallurgists, working with gold from alluvial deposits, silver mined at Tamazula, and copper from La Huacana. Almost as soon as the conquest ended, Spaniards began exploiting Tarascan silver mines, including the famous Morcillo diggings (perhaps at Tamazula), which soon caved in and were abandoned.

    Archaeological evidence of pre-Hispanic mining is difficult to obtain because later colonial exploitation of the sites destroyed almost all evidence of indigenous workings.18 This happened in Peru at Huancavelica, where indigenous cinnabar diggings disappeared as early Spanish miners began to mine for mercury. Spanish excavations at Porco also obliterated preconquest diggings there. Nonetheless, some locales show considerable signs of indigenous mining. Anasazis in what is now the American Southwest extracted turquoise for trade with central Mexico, and sites such as Cerrillos, south of Santa Fe, New Mexico, are littered with the remains of their mining activity.19 Found in a caved-in section of the mines at Huantajaya in northern Chile are the mummified remains of two Indian miners, along with a stone hammer and other aboriginal equipment, bearing witness to pre-Hispanic exploitation of that site.20 Archaeological evidence, including hafted hammerstones and wooden wedges, has survived of pre-Columbian mining of copper, turquoise, and cinnabar in Mexico. Native miners also dislodged ore by fire-setting: building a fire in front of the ore face to heat it, then throwing cold water on the ore body to fracture it.

    Throughout Mexico and the Andes, the indigenous population knew of great gold and silver deposits that by European standards had hardly been exploited. The conquistadors questioned their native allies and captives about the origin of gold and silver objects, hoping to learn where precious metals could be found. Spaniards probably learned about the earliest colonial mines from these sources. Spanish reports about new mining discoveries sometimes note that Indians had earlier worked the site. At times the Indians willingly provided information; at other times they were coerced. In the region of modern-day Taxco, Mexico, Spaniards found indigenous copper diggings, panned for gold, and eventually discovered veins that yielded millions of pesos of silver during the colonial era.21 The same process occurred in Peru. After occupying Cuzco in November 1533, the Spanish invaders learned of Porco and soon worked it.

    Self-interest and communitarian needs determined whether an individual Indian revealed an ore deposit to the Spaniards. Someone eager to curry favor with an encomendero or corregidor (governor) might show where Indians had mined. In 1563, for example, residents of the Peruvian village of Chacas showed encomendero Amador de Cabrera the location of cinnabar (mercuric sulfide) deposits that the Indians used for decorative and cosmetic purposes. Confusion and fantasy cloud the details of why the Indians told Cabrera about the cinnabar. According to one version, the wife of the kuraka (chieftain) told Cabrera’s wife of the location. In another version of the story the kuraka’s son had been holding Cabrera’s hat while the encomendero participated in a Corpus Christi procession. The boy either lost the hat or through negligence allowed it to be damaged. His father, the kuraka Gonzalo Ñavincopa, compensated Cabrera by showing him the cinnabar. Visiting the site, Cabrera reported that the Indians had dug “great pits” and “very great adits, in such a way that almost all the said hill is countermined and hollow.”22 Indigenous miners crushed the ore on large stones and then washed it in a nearby stream to separate out the cinnabar. Those cinnabar deposits became the Huancavelica mercury mines, which supplied most of the mercury used to amalgamate and refine silver ores in colonial Peru.

    The richest silver mines discovered in the mid-1500s lay within the western Sierra Madre mountain range of Mexico and in the Andes of South America. Mexico proved incredibly rich in silver: around the capital were discovered the districts of Sultepec (discovered 1530), Zumpango (1530), Tlalpujahua (1534), Taxco (1534), and Pachuca (1552); to the north were the great sites of Zacatecas (1546), Guanajuato (ca. 1550), Sombrerete (1558), San Luis Potosí (1592), and Bolaños (1740s); and still farther north lay Santa Bárbara (1567), Parral (1631), and Chihuahua (1703). The most famous silver mining district of all was Potosí (1545) in the mountains of modern Bolivia. Other Andean discoveries included Porco and Huantajaya (both Incaic), Castrovirreina (1555), Oruro (1606), Cailloma (1620), Cerro de Pasco (1630), San Antonio del Nuevo Mundo (ca. 1645), and Hualgayoc (1771).
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    Map 1. Colonial Mexican mining districts

    Silver-bearing ores dated from Tertiary intrusions of argentiferous magma into faults and cavities during the upthrusting of the mountain ranges. In some places weathering, oxidation, and precipitation enriched the original ores. Most Andean mining districts were high enough to pose serious obstacles to human labor. Diggings at Potosí lay as high as 4,800 meters (15,600 feet). Mexican mines, however, were generally between 1,800 and 2,400 meters high (5,8507,800 feet).

    Colonial miners encountered both native silver (they extracted nearly pure and naturally occurring intertwined wires of silver at Huantajaya in northern Chile) and great quantities of enriched silver compounds. They found oxidized silver chloride (called pacos or colorados) above the water table and silver sulfide (negrillos) below it. The former proved far easier and more profitable to work: chlorides could be refined through smelting or amalgamation and since they lay above the water table, there was little problem with flooded pits. Furthermore, because they lay near the surface, extraction costs were relatively low: mine owners did not have to dig expensive tunnels to reach them. The negrillos, on the other hand, were more complicated, although not impossible, to refine, and because they usually lay below the water table, drainage problems made their extraction costly.
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    Map 2. Mining districts of South America

    Some Mexican and Andean districts also refined small quantities of gold found in the silver ore. The Spanish worked alluvial gold deposits in the Caribbean, Mexico, the Andes, and especially New Granada. Colonial mining concentrated almost exclusively upon precious metals. Some copper and iron were mined, but Spaniards could import base metals more cheaply from Europe than mine them in the New World. Aside from gold and silver, mercury was the only other commodity mined in significant quantities during the colonial period.

    American Bullion and the World Monetary System

    American bullion had a dramatic impact on European and global money supplies, and thus on the world economy. Precious metals either minted or in silver and gold bars acted as the medium of exchange for much national and international trade. Thus, the Crown, merchants, and bankers waited with anxious excitement for the return from the Americas of each treasure fleet. Once the ships neared Spain, the commander sent a fast-sailing sloop ahead to announce the fleet’s arrival. Even then, however, there were still threats to the treasure, from English privateers lurking off the coast and from the dangerous bar at Sanlúcar that hindered entry into the Guadalquivir River. Escorted by the capitana and almiranta (armed naval vessels that generally carried the king’s gold and silver, along with much of the privately owned bullion sent by colonists), dozens of merchant vessels made their way up the river. Those that were too heavy to cross the bar had to offload their cargoes. Using the flood tide to push them along, the other ships slowly sailed fifty miles inland to Seville. Galleys and small boats helped the ships dock along the river near the Golden Tower (Torre del Oro, built during the Muslim rule of Seville as a military fortress to control shipping on the river), while church bells pealed and guns fired a welcoming salute. Officials from the Board of Trade (Casa de la Contratación) boarded the ships to compare the cargoes with the bills of lading.

    The crowds thronging the Arenal waited to catch a glimpse of the gold and silver hauled out of the ships’ holds by a big two-wheeled crane. Workers loaded the king’s share of the gold and silver bars onto ox carts that carried the treasure to the Board of Trade.23 During the heyday of Potosí’s production in the late sixteenth century, the treasure fleets amazed the spectators. For example,

    on 22 March 1595 the ships of the Indies silver fleet arrived at the docks of Seville, and began to unload and put in the Board of Trade 332 cartloads of silver, gold and pearls of great value. On 8 May 1595 103 cartloads of silver and gold were taken from the capitana, and on 23 May of said year they brought by land from Portugal 583 loads of silver, gold, and pearls, that were taken off the almiranta that had put in at Lisbon due to storms.24

    Sometimes the treasure was so great that piles of silver and gold bars had to be left under guard on the docks. In the Seville mint, two hundred workers struggled to make coins out of the flood of bullion. Trying to give some idea of the amount of precious metal Seville received, a sixteenth-century observer, Alonso de Morgado, wrote that enough treasure had arrived by the 1580s to pave the city’s streets with gold and silver.25

    Even before Potosí’s silver flooded into Seville, a Spanish writer, Pedro de Medina, opined in 1547 that “just as God provided Solomon with that gold and silver brought to built the material temple, so that it was the richest and most solemn in the world, he likewise wanted the Spaniards to bring from remote and distant places so much gold and silver and other riches to edify the spiritual temple, which is to bring the infidels to the society and council of the holy mother Church.”26 The deluge of American gold and silver seemed an answer to Columbus’s dream of finding a westerly route to Cipangu’s mythical gold in order to finance the Last Crusade.

    Output from the American mines transformed Seville into one of the world’s most dynamic commercial centers. The coins flowing out of the Seville mint were so abundant that gold and silver seemed to Sevillans “like they were any common merchandise.”27 Although they were precious metals, gold and silver were also commodities whose value fluctuated relative to each other. Scarcity of silver increased its value compared with gold, or vice versa. Heightened demand for bullion outside Spain and its colonies made gold and silver more precious within the empire. Gresham’s law also held sway: namely, that bad money drives out good. This meant that when silver increased in value compared with gold, the silver tended to be drawn out of the economy. Once the silver strikes began in Mexico and Peru in the 1540s, silver dropped in value relative to gold.

    Around 1500, silver’s value relative to gold was comparatively high.28 Europe had experienced a modest silver boom in the thirteenth century with the discovery and exploitation of important mines in Saxony and Bohemia. In the early 1300s a mark of gold was worth about thirteen marks of silver. From 1350 to 1500 silver output lagged but demand for bullion grew because of heightened commercial activity. Trade with the Levant for goods from India and the Far East intensified, as did the import of fine furs from Russia through the Baltic. This drained bullion out of Europe, which was forced to use gold and especially silver to pay off its commercial deficit. Meanwhile, gold stocks increased because of imports of the yellow metal from sub-Saharan Africa over desert caravan routes.29

    As a result, gold’s worth declined against silver from 1350 to the time of Columbus but then rose once the Spanish American silver mines began producing. After 1600, silver’s value declined rapidly until the eighteenth century, when the value of the two metals became relatively stable. The explanation for these changes in value is simple: Until the 1690s the Americas produced comparatively little gold in contrast to the quantity of silver that was refined. This meant that silver declined in value against gold. During the 1700s, the Brazilian gold boom offset the great contemporary surge in Mexican silver.30

    Demand for precious metals in the Far East also influenced the value of gold and silver in Europe, an ironic situation given Columbus’s search for the legendary Oriental Ophir’s supply of gold. Europe’s gold and especially its silver, much of it obtained from the New World, flowed to India, China, and the Spice Islands as payment for silks and spices. Around 1600 the value of silver to gold in Canton was 5.57:1, whereas in Spain, as indicated above, the ratio was 1214:1. Thus, in terms of gold, silver was worth roughly twice as much in China as it was in Europe.31 Indeed, one observer reported that to the Chinese, “silver is blood.”32 Although Europeans traded some woolen textiles, metal products, and other goods for the luxuries of the East, Asian demand for European goods was not nearly as strong as the European taste for Eastern luxuries. Given this negative balance of trade, European merchants often had to pay for 40 to 50 percent of their purchases in silver. East Asia used the bullion as a medium of exchange in its economies and thus was willing to trade luxury goods for the metals. The Indian subcontinent produced no precious metals, and its coinage was minted from bullion imported through trade. The collapse of Mongol power and extreme inflation in China brought an end to the use of paper money, which had circulated from the ninth to fourteenth centuries. The new Ming dynasty replaced paper with silver largely drawn from Spanish America via trade with Europe: “Silver‘white as snow’ because it was mixed with antimonywas the basic instrument of large-scale exchanges in China, all the more so under the Mings (13681644) as a monetary and capitalist economy came to life.”33 Silver circulated both as coins and as ingots, with Chinese traders and merchants carrying scissors and scales to cut and weigh it.

    All this made New World gold and especially silver alluring to the Spaniards. The bullion plundered by the conquistadors was just a foretaste of the New World’s possibilities. Cortés, Pizarro, and their like were not thinking about balance-of-payments problems. They lusted after gold and silver for more personal reasons. In addition to the material comforts it could buy, bullion gave these men status and respect. Their dreams of gold and silver, coupled with the fantastic yet mysterious possibilities of the New World, promised freedom and adventure.34 Back in Spain, Charles V was delighted to receive the royal fifth, the monarch’s share of plunder seized from the Indians and the tax on mining production. The influx of precious metals promised to solve the Spanish monarchy’s fiscal problems, along with Europe’s commercial deficit with Asia.
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