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The real price of every thing, what every thing really costs to the man who wants to acquire it, is the toil and trouble of acquiring it.

—Adam Smith, The Wealth of Nations, 1776

All our invention and progress seem to result in endowing material forces with intellectual life, and in stultifying human life into a material force.

—Karl Marx, speech, 1856

Dreams are not so different from deeds as some may think. All the deeds of men are only dreams at first. And in the end, their deeds dissolve into dreams.

—Theodor Herzl, Old New Land, 1902






INTRODUCTION

The Rock

[image: ]
I BOUGHT THE rock in Spanish Catalonia, in the rundown hillside mining town of Cardona. An irregular pink trapezoid with elongated, curved indentations etched on its surface by raindrops, it had an odd translucence and appeared to be a cross between rose quartz and soap. The resemblance to soap came from the fact that it dissolved in water and its edges were worn smooth like a used soap bar.

I paid too much for it—nearly fifteen dollars. But it was, after all, despite a rosy blush of magnesium, almost pure salt, a piece of the famous salt mountain of Cardona. The various families that had occupied the castle atop the next mountain had garnered centuries of wealth from such rock.

I took it home and kept it on a windowsill. One day it got rained on, and white salt crystals started appearing on the pink. My rock was starting to look like salt, which would ruin its mystique. So I rinsed off the crystals with water. Then I spent fifteen minutes carefully patting the rock dry. By the next day it was sitting in a puddle of brine that had leached out of the rock. The sun hit the puddle of clear water. After a few hours, square white crystals began to appear in the puddle. Solar evaporation was turning brine into salt crystals.

For a while it seemed I had a magical stone that would perpetually produce brine puddles. Yet the rock never seemed to get smaller. Sometimes in dry weather it would appear to completely dry out, but on a humid day, a puddle would again appear under it. I decided I could dry out the rock by baking it in a small toaster oven. Within a half hour white stalactites were drooping from the toaster grill. I left the rock on a steel radiator cover, but the brine threatened to corrode the metal. So I transferred it to a small copper tray. A green crust formed on the bottom, and when I rubbed off the discoloration, I found the copper had been polished.

My rock lived by its own rules. When friends stopped by, I told them the rock was salt, and they would delicately lick a corner and verify that it tasted just like salt.

Those who think a fascination with salt is a bizarre obsession have simply never owned a rock like this.

[image: ]
AMONG THE PEOPLE who have apparently lived with such deprivation was the Welsh Jungian psychologist Ernest Jones, friend of Sigmund Freud and a leading force in bringing psychoanalysis to Britain and the United States. In 1912, Jones published an essay about the human obsession with salt—a fixation that he found irrational and subconsciously sexual. To support his theory, he cited the curious Abyssinian custom of presenting a piece of rock salt to a guest, who would then lick it.

Jones states that “in all ages salt has been invested with a significance far exceeding that inherent in its natural properties, interesting and important as these are. Homer calls it a divine substance, Plato describes it as especially dear to the Gods, and we shall presently note the importance attached to it in religious ceremonies, covenants, and magical charms. That this should have been so in all parts of the world and in all times shows that we are dealing with a general human tendency and not with any local custom, circumstance or notion.”

Salt, Jones argued, is often associated with fertility. This notion may have come from the observation that fish, living in the salty sea, have far more offspring than land-based animals. Ships carrying salt tended to be overrun by mice, and for centuries it was believed that mice could reproduce without sex, simply by being in salt.

The Romans, Jones pointed out, called a man in love salax, in a salted state, which is the origin of the word salacious. In the Pyrenees, bridal couples went to church with salt in their left pockets to guard against impotence. In some parts of France, only the groom carried salt, in others only the bride. In Germany, the bride’s shoes were sprinkled with salt.

Jones further built his case: Celibate Egyptian priests abstained from salt because it excited sexual desire; in Borneo, when Dayak tribesmen returned from taking heads, the abstinence from both sex and salt was required; when a Pima killed an Apache, both he and his wife abstained from sex and salt for three weeks. In Behar, India, Nagin women, sacred prostitutes known as “wives of the snake god,” periodically abstained from salt and went begging. Half their proceeds were given to the priests and half to buying salt and sweetmeats for the villagers.

[image: ]
An 1157 Paris engraving titled Women Salting Their Husbands demonstrated how to make your man more virile. The last line of an accompanying poem reads, “With this salting, front and back, At last strong natures they will not lack.” Bibliothèque Nationale
Jones bolstered his argument by turning to Freud, who eight years earlier had asserted in Zur Psychopathie des Altagslebens, On the Psychopathology of Daily Life, that superstitions were often the result of attaching great significance to an insignificant object or phenomenon because it was unconsciously associated with something else of great importance.

Would not all this attention to salt be inexplicable, Jones’s argument goes, unless we were really thinking of more important things—things worthy of an obsession? Jones concludes, “There is every reason to think that the primitive mind equated the idea of salt, not only with that of semen, but also with the essential constituent of urine.”

[image: ]
JONES WAS WRITING in an age with a thirst for scientific explanations. And it is true that semen and urine—along with blood, tears, sweat, and almost every part of the human body—contain salt, which is a necessary component in the functioning of cells. Without both water and salt, cells could not get nourishment and would die of dehydration.

But perhaps a better explanation for the human obsession with this common compound is the one offered a few years later, in the 1920s, by the Diamond Crystal Salt Company of St. Clair, Michigan, in a booklet, “One Hundred and One Uses for Diamond Crystal Salt.” This list of uses included keeping the colors bright on boiled vegetables; making ice cream freeze; whipping cream rapidly; getting more heat out of boiled water; removing rust; cleaning bamboo furniture; sealing cracks; stiffening white organdy; removing spots on clothes; putting out grease fires; making candles dripless; keeping cut flowers fresh; killing poison ivy; and treating dyspepsia, sprains, sore throats, and earaches.

Far more than 101 uses for salt are well known. The figure often cited by the modern salt industry is 14,000, including the manufacturing of pharmaceuticals, the melting of ice from winter roads, fertilizing agricultural fields, making soap, softening water, and dying textiles.

Salt is a chemical term for a substance produced by the reaction of an acid with a base. When sodium, an unstable metal that can suddenly burst into flame, reacts with a deadly poisonous gas known as chlorine, it becomes the staple food sodium chloride, NaCl, from the only family of rocks eaten by humans. There are many salts, and a number of them are edible and often found together. The one we most like to eat is sodium chloride, which has the taste that we call salty. Other salts contribute unwelcome bitter or sour tastes, though they may also be of value to the human diet. Baby formula contains three salts: magnesium chloride, potassium chloride, and sodium chloride.

Chloride is essential for digestion and in respiration. Without sodium, which the body cannot manufacture, the body would be unable to transport nutrients or oxygen, transmit nerve impulses, or move muscles, including the heart. An adult human being contains about 250 grams of salt, which would fill three or four salt-shakers, but is constantly losing it through bodily functions. It is essential to replace this lost salt.

A French folktale relates the story of a princess who declares to her father, “I love you like salt,” and he, angered by the slight, banishes her from the kingdom. Only later when he is denied salt does he realize its value and therefore the depth of his daughter’s love. Salt is so common, so easy to obtain, and so inexpensive that we have forgotten that from the beginning of civilization until about 100 years ago, salt was one of the most sought-after commodities in human history.
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SALT PRESERVES. UNTIL modern times it provided the principal way to preserve food. Egyptians used salt to make mummies. This ability to preserve, to protect against decay, as well as to sustain life, has given salt a broad metaphorical importance—what Freud might have considered an irrational attachment to salt, a seemingly trivial object, because, in our unconscious, we associate it with longevity and permanence, which are of boundless significance.

Salt was to the ancient Hebrews, and still is to modern Jews, the symbol of the eternal nature of God’s covenant with Israel. In the Torah, the Book of Numbers, is written, “It is a covenant of salt forever, before the Lord,” and later in Chronicles, “The Lord God of Israel gave the kingdom over Israel to David forever, even to him, and to his sons, by a covenant of salt.”

On Friday nights Jews dip the Sabbath bread in salt. In Judaism, bread is a symbol of food, which is a gift from God, and dipping the bread in salt preserves it—keeps the agreement between God and his people.

Loyalty and friendship are sealed with salt because its essence does not change. Even dissolved into liquid, salt can be evaporated back into square crystals. In both Islam and Judaism, salt seals a bargain because it is immutable. Indian troops pledged their loyalty to the British with salt. Ancient Egyptians, Greeks, and Romans included salt in sacrifices and offerings, and they invoked gods with salt and water, which is thought to be the origin of Christian holy water.

In Christianity, salt is associated not only with longevity and permanence but, by extension, with truth and wisdom. The Catholic Church dispenses not only holy water but holy salt, Sal Sapientia, the Salt of Wisdom.

Bread and salt, a blessing and its preservation, are often associated. Bringing bread and salt to a new home is a Jewish tradition dating back to the Middle Ages. The British dispensed with the bread but for centuries carried salt to a new home. In 1789, when Robert Burns moved to a new house in Ellisland, he was escorted there by a procession of relatives carrying a bowl of salt. The city of Hamburg, Germany, symbolically renews its blessings once a year by carrying through the streets a chocolate-covered bread and a marzipan saltcellar filled with sugar. In Welsh tradition, a plate was put on the coffin with bread and salt, and a local professional sin eater arrived to eat the salt.

Because salt prevents decay, it protects from harm. In the early Middle Ages, farmers in northern Europe learned to save their grain harvest from a devastating fungal infection called ergot, poisonous to humans and livestock, by soaking the grain in salt brine. So it is not surprising that Anglo-Saxon farmers included salt in the magic ingredients placed in a hole in the plow as they invoked the name of the earth goddess and chanted for “bright crops, broad barley, white wheat, shining millet …”

Evil spirits detest salt. In traditional Japanese theater, salt was sprinkled on the stage before each performance to protect the actors from evil spirits. In Haiti, the only way to break the spell and bring a zombie back to life is with salt. In parts of Africa and the Caribbean, it is believed that evil spirits are disguised as women who shed their skin at night and travel in the dark as balls of fire. To destroy these spirits their skin must be found and salted so that they cannot return to it in the morning. In Afro-Caribbean culture, salt’s ability to break spells is not limited to evil spirits. Salt is not eaten at ritual meals because it will keep all the spirits away.

Both Jews and Muslims believe that salt protects against the evil eye. The Book of Ezekial mentions rubbing newborn infants with salt to protect them from evil. The practice in Europe of protecting newborns either by putting salt on their tongues or by submerging them in saltwater is thought to predate Christian baptism. In France, until the practice was abolished in 1408, children were salted until they were baptized. In parts of Europe, especially Holland, the practice was modified to placing salt in the cradle with the child.

Salt is a potent and sometimes dangerous substance that has to be handled with care. Medieval European etiquette paid a great deal of attention to how salt was touched at the table—with the tip of a knife and never by hand. The most authoritative book of Jewish law, the Shulchan Arukh, The Prepared Table, written in the sixteenth century, it is explained that salt can only safely be handled with the middle two fingers. If a man uses his thumb in serving salt, his children will die, his little finger will cause poverty, and use of the index finger will cause him to become a murderer.
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MODERN SCIENTISTS ARGUE about how much salt an adult needs to be healthy. Estimates range from two-thirds of a pound to more than sixteen pounds each year. People who live in hot weather, especially if they do physical labor, need more salt because they must replace the salt that is lost in sweating. This is why West Indian slaves were fed salted food. But if they do not sweat excessively, people who eat red meat appear to derive from it all the salt they need. The Masai, nomadic cattle herders in East Africa, meet their salt needs by bleeding livestock and drinking the blood. But vegetable diets, rich in potassium, offer little sodium chloride. Wherever records exist of humans in different stages of development, as in seventeenth- and eighteenth-century North America, it is generally found that hunter tribes neither made nor traded for salt but agricultural tribes did. On every continent, once human beings began cultivating crops, they began looking for salt to add to their diet. How they learned of this need is a mystery. A victim of starvation experiences hunger, and so the need for food is apparent. Salt deficiency causes headaches and weakness, then light-headedness, then nausea. If deprived long enough, the victim will die. But at no time in this process is a craving for salt experienced. However, most people choose to eat far more salt than they need, and perhaps this urge—the simple fact that we like the taste of salt—is a natural defense.

The other development that created a need for salt was the move to raise animals for meat rather than kill wild ones. Animals also need salt. Wild carnivores, like humans, can meet their salt needs by eating meat. Wild herbivores forage for it, and one of the earliest ways humans searched for salt was to follow animal trails. Eventually they all lead to a salt lick or a brine spring or some other source of salt. But domesticated animals need to be fed salt. A horse can require five times the salt intake of a human, and a cow needs as much as ten times the amount of salt a human requires.

Attempts to domesticate animals may have occurred before the end of the Ice Age, and even then humans understood that animals needed salt. Reindeer were observed going to encampments where human urine provided a source of salt. People learned that if salt was provided, the reindeer would come to them and eventually be tamed. But though these animals became a source of food, they never became truly domesticated animals.

Around 11,000 B.C., the Ice Age ended, and vast sheets of ice that covered much of the known world, including what is today New York and Paris, began to shrink and slowly vanish. At about this time the Asiatic wolf, a fierce predator that despite its small size would eat a human if it had the opportunity, came under human control because its friendly young cubs could be fed and trained. A dangerous adversary was turned into a dedicated helper—the dog.

As glaciers melted, huge fields of wild grain appeared. Humans, but also wild sheep and goats, fed on these fields. The initial human reaction was probably to kill these animals that threatened their food supply. But tribes living near such fields soon realized that sheep and goats could become a dependable food source if they could control them. Their dogs could even help in this work. By 8900 B.C., sheep were domesticated in Iraq, though they may have been domesticated in other places even earlier.

Around 8000 B.C., women in the Near East began planting seeds of wild grains in cleared fields. This is usually thought to have been the beginning of agriculture. But in 1970, a University of Hawaii expedition to Burma, now known as Myanmar, reported finding in a place called Spirit Cave the remnants of what seemed to be cultivated vegetables—peas, water chestnuts, and cucumbers—carbon-dated to the year 9750 B.C.

Pigs came later, about 7000 B.C., because they would not simply graze on grass, and it took time to see the benefit of keeping animals for whom food had to be gathered. It was not until about 6000 B.C. in Turkey or the Balkans that people successfully carried out the daunting task of domesticating the large, fast, and powerful aurochs. Through controlling their diet, castrating males, and corralling the animals into constricted spaces, people eventually turned the wild aurochs into cattle. Cattle became a mainstay food, consuming huge quantities of both grain and salt. The aurochs, fast-footed and ferocious, were hunted into extinction by the mid—seventeenth century.

Where people ate a diet consisting largely of grains and vegetables, supplemented by the meat of slaughtered domestic farm animals, procuring salt became a necessity of life, giving it great symbolic importance and economic value. Salt became one of the first international commodities of trade; its production was one of the first industries and, inevitably, the first state monopoly.

[image: ]
THE SEARCH FOR salt has challenged engineers for millennia and created some of the most bizarre, along with some of the most ingenious, machines. A number of the greatest public works ever conceived were motivated by the need to move salt. Salt has been in the forefront of the development of both chemistry and geology. Trade routes that have remained major thoroughfares were established, alliances built, empires secured, and revolutions provoked—all for something that fills the ocean, bubbles up from springs, forms crusts in lake beds, and thickly veins a large part of the earth’s rock fairly close to the surface.

Almost no place on earth is without salt. But this was not clear until revealed by modern geology, and so for all of history until the twentieth century, salt was desperately searched for, traded for, and fought over. For millennia, salt represented wealth. Caribbean salt merchants stockpiled it in the basements of their homes. The Chinese, the Romans, the French, the Venetians, the Habsburgs, and numerous other governments taxed it to raise money for wars. Soldiers and sometimes workers were paid in salt. It was often used as money.

In his 1776 treatise on capitalism, The Wealth of Nations, Adam Smith pointed out that almost anything of value could be used for money. He cited as examples tobacco, sugar, dried cod, and cattle and stated that “salt is said to be a common instrument of commerce and exchanges in Abyssinia.” But he offered the opinion that the best currency was made of metal because it was physically durable, even if its value was as ephemeral as other commodities.

Today, thousands of years of coveting, fighting over, hoarding, taxing, and searching for salt appear picturesque and slightly foolish. The seventeenth-century British leaders who spoke with urgency about the dangerous national dependence on French sea salt seem somehow more comic than contemporary leaders concerned with a dependence on foreign oil. In every age, people are certain that only the things they have deemed valuable have true value.

The search for love and the search for wealth are always the two best stories. But while a love story is timeless, the story of a quest for wealth, given enough time, will always seem like the vain pursuit of a mirage.




Part One



A DISCOURSE ON SALT, CADAVERS, AND PUNGENT SAUCES


A country is never as poor as when it seems filled with riches.

—Laozi quoted in the Yan tie lun,

A Discourse on Salt and Iron, 81 B.C.






CHAPTER ONE

A Mandate of Salt

[image: ]
ONCE I STOOD on the bank of a rice paddy in rural Sichuan Province, and a lean and aging Chinese peasant, wearing a faded forty-year-old blue jacket issued by the Mao government in the early years of the Revolution, stood knee deep in water and apropos of absolutely nothing shouted defiantly at me, “We Chinese invented many things!”

The Chinese are proud of their inventions. All Chinese leaders, including Mao Zedong, sooner or later give a speech listing the many Chinese firsts. Though rural China these days seems in need of a new round of inventions, it is irrefutably true that the Chinese originated many of the pivotal creations of history, including papermaking, printing, gunpowder, and the compass.

China is the oldest literate society still in existence, and its 4,000 years of written history begin as a history of inventions. It is no longer clear when legends were made into men and when living historic figures were turned into legends. Chinese history starts in the same manner as Old Testament history. In the Book of Genesis, first come the legends, the story of the Creation, mythical figures such as Adam and Eve and Noah, generations of people who may or may not have lived, and gradually the generations are followed to Abraham, the beginning of documented Hebrew history.

In Chinese history, first was Pangu, the creator, who made humans from parasites on his body. He died but was followed by wise rulers, who invented the things that made China the first civilization. Fuxi was first to domesticate animals. Apparently an enthusiast for domesticity, he is also credited with inventing marriage. Next came Shennong, who invented medicine, agriculture, and trade. He is credited with the plow and the hoe. Then came Huangdi, the Yellow Emperor, who invented writing, the bow and arrow, the cart, and ceramics. Several centuries after Huangdi came Emperor Yao, a wise ruler who passed over his unqualified son and named a modest sage, Shun, his successor. Shun chose his minister, Yu, to succeed him. In 2205 B.C., according to tradition, Yu founded the Xia dynasty, and this dynasty, which lasted until 1766 B.C., enters into documented history.
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CHINESE SALT HISTORY begins with the mythical Huangdi, who invented writing, weaponry, and transportation. According to the legends, he also had the distinction of presiding over the first war ever fought over salt.

One of the earliest verifiable saltworks in prehistoric China was in the northern province of Shanxi. In this arid region of dry yellow earth and desert mountains is a lake of salty water, Lake Yuncheng. This area was known for constant warfare, and all of the wars were over control of the lake. Chinese historians are certain that by 6000 B.C., each year, when the lake’s waters evaporated in the summer sun, people harvested the square crystals on the surface of the water, a system the Chinese referred to as “dragging and gathering.” Human bones found around the lake have been dated much earlier, and some historians speculate that these inhabitants may also have gathered salt from the lake.

The earliest written record of salt production in China dates to around 800 B.C. and tells of production and trade of sea salt a millennium before, during the Xia dynasty. It is not known if the techniques described in this account were actually used during the Xia dynasty, but they were considered old ways by the time of this account, which describes putting ocean water in clay vessels and boiling it until reduced to pots of salt crystals. This was the technique that was spread through southern Europe by the Roman Empire, 1,000 years after the Chinese account was written.

About 1000 B.C., iron first came into use in China, though the first evidence of it being used in salt making is not until 450 B.C. by a man named Yi Dun. According to a passage written in 129 B.C., “Yi Dun rose to prominence by producing salt in pans.” Yi Dun is believed to have made salt by boiling brine in iron pans, an innovation which would become one of the leading techniques for salt making for the next 2,000 years. The legend says that he worked with an ironmaster named Guo Zong and was also friendly with an enterprising wealthy bureaucrat named Fan Li. Fan Li is credited with inventing fish farming, which for centuries after was associated with salt-producing areas. The Chinese, like later Europeans, saw that salt and fish were partners. Many Chinese, including Mencius, the famous Confucian thinker who lived from 372 to 289 B.C., were said to have worked selling both fish and salt.
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THROUGHOUT THE LONG history of China, sprinkling salt directly on food has been a rarity. Usually it has been added during cooking by means of various condiments—salt-based sauces and pastes. The usual explanation is that salt was expensive and it was stretched by these condiments. A recurring idea throughout the ancient world from the Mediterranean to Southeast Asia, fish fermented in salt was one of the most popular salt condiments in ancient China. It was called jiang. But in China soybeans were added to ferment with the fish, and in time the fish was dropped altogether from the recipe and jiang became jiangyou, or, as it is called in the West, soy sauce.

Soy is a legume that produces beans, two or three in a two-inch-long furry pod. The beans can be yellow, green, brown, purple, black, or spotted, and Chinese cooking makes a great distinction among these varieties. Jiangyou is made from yellow beans, but other types are also fermented with salt to produce different pastes and condiments. In China, the earliest written mention of soy is in the sixth century B.C., describing the plant as a 700-year-old crop from the north. Soy was brought to Japan from China in the sixth century A.D. by Chinese Buddhist missionaries. Both the religion and the bean were successfully implanted. But the Japanese did not make soy sauce until the tenth century. Once they did learn, they called it shoyu and industrialized it and sold it around the world.
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Though jiangyou and shoyu are pronounced very differently and appear to be very different words in Western writing, the two words are written with the same character in Japanese and Chinese. Mao’s 1950s literacy campaign simplified the language to some 40,000 characters, but a pre-Mao character for the soy plant, su, depicts little roots at the bottom which revive the soil. Soy puts nutrients back into the soil and can restore fields that have been exhausted by other crops. The bean is so nutritious that a person could be sustained for a considerable period on nothing but water, soy, and salt.
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THE PROCESS BY which the Chinese, and later the Japanese, fermented beans in earthen pots is today known as lactic acid fermentation, or, in more common jargon, pickling. Optimum lactic fermentation takes place between sixty-four and seventy-one degrees Fahrenheit, which in most of the world is an easily achieved environment.

As vegetables begin to rot, the sugars break down and produce lactic acid, which serves as a preservative. Theoretically, pickling can be accomplished without salt, but the carbohydrates and proteins in the vegetables tend to putrefy too quickly to be saved by the emerging lactic acid. Without salt, yeast forms, and the fermentation process leads to alcohol rather than pickles.

Between .8 and 1.5 percent of the vegetable’s weight in salt holds off the rotting process until the lactic acid can take over. Excluding oxygen, either by sealing the jar or, more usually, by weighting the vegetables so that they remain immersed in liquid, is necessary for successful lactic fermentation.

The ancient Chinese pickled in earthen jars, which caused a white film called kahm yeast, harmless but unpleasant tasting, to form on the top. Every two weeks the cloth, board, and stone weighting the vegetables had to be washed or even boiled to remove the film. This added work is why pickling in earthen jars has not remained popular.

In Sichuan, pickled vegetables are still a staple. They are served with rice, which is never salted. The salty vegetables contrast pleasantly with the blandness of the warm but unseasoned rice gruel that is a common breakfast food. In effect, the pickles are salting the rice.

South of the Sichuan capital of Chengdu, lies Zigong, a hilly provincial salt town that grew into a city because of its preponderance of brine wells. The crowded, narrow, downhill open-air market in the center of town continues to sell salt and special pickling jars for the two local specialties, paocai and zhacai. A woman at the market who sold the glass pickling jars offered this recipe for paocai:


Fill the jar two-thirds with brine. Add whatever vegetables you like and whatever spice you like, cover, and the vegetables are ready in two days.



The spices added are usually hot red Sichuan peppers or ginger, a perennial herb of Indian origin, known to the Chinese since ancient times. The red pepper, today a central ingredient of Sichuan cooking, did not arrive until the sixteenth century, carried to Europe by Columbus, to India by the Portuguese, and to China by either the Indians, Portuguese, Andalusians, or Basques.

Paocai that is eaten in two days is obviously more about flavor than preserving. After two days the vegetables are still very crisp, and the salt maintains, even brightens, the color. Zhacai is made with salt instead of brine, alternating layers of vegetables with layers of salt crystals. In time a brine is formed from the juices the salt pulls out of the vegetables. When a peasant has a baby girl, the family puts up a vegetable every year and gives the jars to her when she’s married. This shows how long zhacai is kept before eating. The original medieval idea was to marry her after twelve or fifteen jars. Today it usually takes a few more vegetables.

The Chinese also solved the delicate problem of transporting eggs by preserving them in salt. They soaked the eggs, and still do, in brine for more than a month, or they soak them for a shorter time and encase them in salted mud and straw. The resulting egg, of a hard-boiled consistency with a bright orange yolk, will neither break nor spoil if properly handled. A more complicated technique, involving salt, ash, lye, and tea, produces the “1,000-year-old egg.” Typical of the Chinese love of poetic hyperbole, 1,000-year-old eggs take about 100 days to make, and will keep for another 100 days, though the yolk is then a bit green and the smell is strong.
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IN 250 B.C., the time of the Punic Wars in the Mediterranean, the governor of Shu, today the province of Sichuan, was a man named Li Bing. The governor was one of the greatest hydraulic engineering geniuses of all time.

The coincidence of hydraulic engineering skills and political leadership does not seem strange when it is remembered that water management was one of the critical issues in developing China, a land of droughts and floods.

The Yellow River, named for the yellowish silt it rushes through northern China, was known as “the father of floods.” It and the Yangtze are the two great rivers of Chinese history, both originating in the Tibetan plateau and winding toward the sea on the east coast of China. The Yellow runs through arid northern regions and tends to silt up, raising the riverbed, which causes flooding unless dikes are built up around its banks. The Yangtze is a wider river with many navigable tributaries. It flows through the green and rainy center of China, bisecting the world’s third largest country, from the Tibetan mountains to Shanghai on the East China Sea.

The rule of the wise Emperor Yao is said to have been a golden age of ancient China, and one reason for this was that Emperor Yao had tamed nature by introducing the concept of flood control. Li Bing has taken on some of the mythic dimensions of Yao, a god who conquered floods and tamed nature. But unlike the mythical Emperor Yao, Li Bing’s existence is well documented. His most extraordinary accomplishment was the building of the first dam, which still functions in modernized form. At a place called Dujiangyan, he divided the Minjiang River, a tributary of the Yangtze. The diverted water goes into a series of spillways and channels that can be opened to irrigate in times of droughts and closed in times of flooding. He had three stone figures of men placed in the water as gauges. If their feet were visible, this signaled drought conditions and the dam’s gates were opened to let in water. If their shoulders were submerged, floodwaters had risen too high and the dam’s gates were closed.

Because of the Dujiangyan dam system, the plains of eastern Sichuan became an affluent agricultural center of China. Ancient records called the area “Land of Abundance.” With the dam still operating, the Sichuan plains remain an agricultural center today.
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In 1974 this statue was found in a river in Sichuan during work on an irrigation system. Inscriptions on the sleeves tell of three statues built “to perpetually guard the waters.” On the front of the statue the inscription reads “The late governor of Shu, Li Bing.” Ann Paludan
In 1974, two water gauges, carved in A.D. 168, were found in the riverbed by the site of Li Bing’s dam. They seem to have been replacements for the original water gauge statues. One of them is the oldest Chinese stone figure ever found of an identifiable individual. It is a statue of Li Bing. The original gauges he had used depicted gods of flood control. Four centuries after his death, he was considered to be one of these gods.

Li Bing made a very simple but pivotal discovery. By his time, Sichuan had long been a salt-producing area. Salt is known to have been made in Sichuan as early as 3000 B.C. But it was Li Bing who found that the natural brine, from which the salt was made, did not originate in the pools where it was found but seeped up from underground. In 252 B.C., he ordered the drilling of the world’s first brine wells.

These first wells had wide mouths, more like an open pit, though some went deeper than 300 feet. As the Chinese learned how to drill, the shafts got narrower and the wells deeper.

But sometimes the people who dug the wells would inexplicably become weak, get sick, lie down, and die. Occasionally, a tremendous explosion would kill an entire crew or flames spit out from the bore holes. Gradually, the salt workers and their communities realized that an evil spirit from some underworld was rising up through the holes they were digging. By 68 B.C., two wells, one in Sichuan and one in neighboring Shaanxi, became infamous as sites where the evil spirit emerged. Once a year the governors of the respective provinces would visit these wells and make offerings.

By A.D. 100, the well workers, understanding that the disturbances were caused by an invisible substance, found the holes where it came out of the ground, lit them, and started placing pots close by. They could cook with it. Soon they learned to insulate bamboo tubes with mud and brine and pipe the invisible force to boiling houses. These boiling houses were open sheds where pots of brine cooked until the water evaporated and left salt crystals. By A.D. 200, the boiling houses had iron pots heated by gas flames. This is the first known use of natural gas in the world.

Salt makers learned to drill and shore up a narrow shaft, which allowed them to go deeper. They extracted the brine by means of a long bamboo tube which fit down the shaft. At the bottom of the tube was a leather valve. The weight of the water would force the valve shut while the long tube was hauled out. Then the tube was suspended over a tank, where a poke from a stick would open the valve and release the brine into the tank. The tank was connected to bamboo piping that led to the boiling house. Other bamboo pipes, planted just below the wellhead to capture escaping gas, also went to the boiling house.

Bamboo piping, which was probably first made in Sichuan, is salt resistant, and the salt kills algae and microbes that would cause rot. The joints were sealed either with mud or with a mixture of tung oil and lime. From the piping at Sichuan brine works, Chinese throughout the country learned to build irrigation and plumbing systems. Farms, villages, and even houses were built with bamboo plumbing. By the Middle Ages, the time of the Norman conquest of England, Su Dongpo, a bureaucrat born in Sichuan, was building sophisticated bamboo urban plumbing. Large bamboo water mains were installed in Hangzhou in 1089 and in Canton in 1096. Holes and ventilators were installed for dealing with both blockage and air pockets.

Salt producers spread out bamboo piping over the countryside with seeming chaos like the web of a monster spider. The pipes were laid over the landscape to use gravity wherever possible, rising and falling like a roller coaster, with loops to create long downhill runs.

In the mid-eleventh century, while King Harold was unsuccessfully defending England from the Normans, the salt producers of Sichuan were developing percussion drilling, the most advanced drilling technique in the world for the next seven or eight centuries.

A hole about four inches in diameter was dug by dropping a heavy eight-foot rod with a sharp iron bit, guided through a bamboo tube so that it kept pounding the same spot. The worker stood on a wooden lever, his weight counterbalancing the eight-foot rod on the other end. He rode the lever up and down, see-saw-like, causing the bit to drop over and over again. After three to five years, a well several hundred feet deep would strike brine.
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Ancient bamboo piping carrying brine through the Sichuan countryside outside Zigong, circa 1915. Zigong Salt History Museum
In 1066, Harold was killed at Hastings by an arrow, the weapon the Chinese believe was invented in prehistory by Huangdi. At the time of Harold’s death, the Chinese were using gunpowder, which was one of the first major industrial applications for salt. The Chinese had found that mixing potassium nitrate, a salt otherwise known as saltpeter, with sulfur and carbon created a powder that when ignited expanded to gas so quickly it produced an explosion. In the twelfth century, when European Crusaders were failing to wrest Jerusalem from the infidel Arabs, the Arabs were beginning to learn of the secret Chinese powder.
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LI BING HAD lived during one of the most important crossroads in Chinese history. Centuries of consolidation among warring states had at last produced a unified China. The unified state was the culmination of centuries of intellectual debate about the nature of government and the rights of rulers. At the center of that debate was salt.
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The character yan drawn by Beijing salt history professor Guo, in the zhuangzi style of calligraphy that was used until about 200 B.C. Guo Zhenzhong
Chinese governments for centuries had seen salt as a source of state revenue. Texts have been found in China mentioning a salt tax in the twentieth century B.C. The ancient character for salt, yan, is a pictograph in three parts. The lower part shows tools, the upper left is an imperial official, and the upper right is brine. So the very character by which the word salt was written depicted the state’s control of its manufacture.

A substance needed by all humans for good health, even survival, would make a good tax generator. Everyone had to buy it, and so everyone would support the state through salt taxes.

The debate about the salt tax had its roots in Confucius, who lived from 551 to 479 B.C. In Confucius’s time the rulers of various Chinese states assembled what would today be called think tanks, in which selected thinkers advised the ruler and debated among themselves. Confucius was one of these intellectual advisers. Considered China’s first philosopher of morality, he was disturbed by human foibles and wanted to raise the standard of human behavior. He taught that treating one’s fellow human beings well was as important as respecting the Gods, and he emphasized the importance of respecting parents.

Confucius’s students and their students built the system of thought known as Confucianism. Mencius, a student of Confucius’s grandson, passed teachings down in a book called the Mencius. Confucius’s ideas were also recorded in a book called The Analects, which is the basis of much Chinese thought and the source of many Chinese proverbs.

During the two and a half centuries between Confucius and Li Bing, China was a grouping of numerous small states constantly at war. Rulers fell, and their kingdoms were swallowed up by more powerful ones, which would then struggle with other surviving states. Mencius traveled in China explaining to rulers that they stayed in power by a “mandate from heaven” based on moral principles, and that if they were not wise and moral leaders, the gods would take away their mandate and they would fall from power.

But another philosophy, known as legalism, also emerged. The legalists insisted that earthly institutions effectively wielding power were what guaranteed a state’s survival. One of the leading legalists was a man named Shang, who advised the Qin (pronounced CHIN) state. Shang said that respect for elders and tradition should not interfere with reforming, clearing out inefficient institutions and replacing them with more effective and pragmatic programs. Legalists struggled to eliminate aristocracy, thereby giving the state the ability to reward and promote based on achievement.

The legalist faction had a new idea about salt. The first written text on a Chinese salt administration is the Guanzi, which contains what is supposed to be the economic advice of a minister who lived from 685 to 643 B.C. to the ruler of the state of Qi. Historians agree that the Guanzi was actually written around 300 B.C., when only seven states still remained and the eastern state of Qi, much under the influence of legalism, was in a survival struggle, which it would eventually lose, with the western state of Qin.

Among the ideas offered by the minister was fixing the price of salt at a higher level than the purchase price so that the state could import the salt and sell it at a profit. “We can thus take revenues from what other states produce.” The adviser goes on to point out that in some non-salt-producing areas people are ill from the lack of it and in their desperation would be willing to pay still higher prices. The conclusion of the Guanzi is that “salt has the singularly important power to maintain the basic economy of our state.”

By 221, Qin defeated its last rivals, and its ruler became the first emperor of united China. China would continue to be ruled by such emperors until 1911.

The proposals in the Guanzi, which became Qi policy, now became the policy of the Qin and the emperor of China. The Qin dynasty was marked by the legalists’ tendency for huge public works and harsh laws. A price-fixing monopoly on salt and iron kept prices for both commodities excessively high. It is the first known instance in history of a state-controlled monopoly of a vital commodity. The salt revenues were used to build not only armies but defensive structures including the Great Wall, designed to keep Huns and other mounted nomadic invaders from the north out of China. But the harsh first dynasty lasted less than fifteen years.

The Han dynasty that replaced it in 207 B.C., ended the unpopular monopolies to demonstrate better, wiser government. But in 120 B.C., expeditions were still being mounted to drive back the Huns, and the treasury was drained to pay for the wars with “barbarians” in the north. The Han emperor hired a salt maker and ironmaster to research the possibility of resurrecting the salt and iron monopolies. Four years later, he put both monopolies back into place.

China at the time was probably the most advanced civilization on earth at what was a high point of territorial expansion, economic prosperity, and trade. The Chinese world had expanded much farther than that of the Romans. Rome had an empire by conquest, was at the zenith of its power as well, but was menaced by the Gauls and Germanic tribes and even more threatened by internal civil wars. The Chinese had first learned of the Roman Empire in 139 B.C., when the emperor Wudi had sent an envoy, Zhang Qian, past the deserts to seek allies to the west. Zhang Qian traveled for twelve years to what is now Turkistan and back and reported on the astounding discovery that there was a fairly advanced civilization to the west. In 104 B.C. and 102 B.C., Chinese armies reached the area, a former Greek kingdom called Sogdiana with its capital in Samarkand, where they met and defeated a force partly composed of captive Roman soldiers.

In China the salt and iron monopolies, whose revenue financed many of these adventures, remained controversial. In 87 B.C., Emperor Wudi, considered the greatest emperor of the four-century Han dynasty, died and was replaced by the eight-year-old Zhaodi. In 81 B.C., six years later, the now-teenage emperor decided, in the manner of the emperors, to invite a debate among wise men on the salt and iron monopolies. He convened sixty notables of varying points of view from around China to debate state administrative policies in front of him.

The central subject was to be the state monopolies on iron and salt. But what emerged was a contest between Confucianism and legalism over the responsibilities of good government—an expansive debate on the duties of government, state profit versus private initiative, the logic and limits of military spending, the rights and limits of government to interfere in the economy.

Though the identities of most of the sixty participants are not known, their arguments have been preserved from the Confucian point of view in written form, the Yan tie lun, Discourse on Salt and Iron.

On the one side were Confucians, inspired by Mencius, who, when asked how a state should raise profits, replied, “Why must Your Majesty use the word profit? All I am concerned with are the good and the right. If Your Majesty says, ‘How can I profit my state?’ your officials will say, ‘How can I profit my family?’ and officers and common people will say, ‘How can I profit myself?’ Once superiors and inferiors are competing for profit, the state will be in danger.”

On the other side were government ministers and thinkers influenced by the legalist Han Feizi, who had died in 233 B.C. Han Feizi, who had been a student of one of the most famous Confucian teachers, had not believed that it was practical to base government on morality. He believed it should be based on the exercise of power and a legal code that meted out harsh punishment to transgressors. Both rewards and punishments should be automatic and without arbitrary interpretation. He believed laws should be decreed in the interest of the state, that people should be controlled by fear of punishment. If his way was followed, “the State will get rich and the army will be strong,” he claimed. “Then it will be possible to succeed in establishing hegemony over other states.”

In the salt and iron debate, legalists argued: “It is difficult to see, in these conditions, how we could prevent the soldiers who defend the Great Wall from dying of cold and hunger. Suppress the state monopolies and you deliver a fatal blow to the nation.”

But to this came the Confucian response, “The true conqueror does not have to make war; the great general does not need to put troops in the field nor have a clever battle plan. The sovereign who reigns by bounty does not have an enemy under heaven. Why do we need military spending?”

To which came the response, “The perverse and impudent Hun has been allowed to cross our border and carry war into the heart of the country, massacring our population and our officers, not respecting any authority. For a long time he has deserved an exemplary punishment.”

It was argued that the borders had become permanent military camps that caused suffering to the people on the interior. “Even if the monopolies on salt and iron represented, at the outset, a useful measure, in the long term they can’t help but be damaging.”

Even the need for state revenues was debated. One participant quoted Laozi, a contemporary of Confucius and founder of Daoism, “A country is never as poor as when it seems filled with riches.”

The debate was considered a draw. But Emperor Zhaodi, who ruled for fourteen years but only lived to age twenty-two, continued the monopolies, as did his successor. In 44 B.C., the next emperor, Yuandi, abolished them. Three years later, with the treasury emptied by a third successful western expedition to Sogdiana in Turkistan, he reestablished the monopolies. They continued to be abolished and reestablished regularly according to budgetary needs, usually related to military activities. Toward the end of the first century A.D., a Confucian government minister had them once more abolished, declaring, “Government sale of salt means competing with subjects for profit. These are not measures fit for wise rulers.”

The state salt monopoly disappeared for 600 years. But it was resurrected. During the Tang dynasty, which lasted from 618 to 907, half the revenue of the Chinese state was derived from salt. Aristocrats showed off their salt wealth by the unusual extravagance of serving pure salt at the dinner table, something rarely done in China, and placing it in a lavish, ornate saltcellar.

Over the centuries, many popular uprisings bitterly protested the salt monopoly, including an angry mob that took over the city of Xi’an, just north of Sichuan, in 880. And the other great moral and political questions of the great debate on salt and iron—the need for profits, the rights and obligations of nobility, aid to the poor, the importance of a balanced budget, the appropriate tax burden, the risk of anarchy, and the dividing line between rule of law and tyranny—have all remained unresolved issues.




CHAPTER TWO

Fish, Fowl, and Pharaohs
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ON THE EASTERN end of North Africa’s almost unimaginably vast desert, the Nile River provides a fertile green passage only a few miles wide down both banks. Egyptian civilization has always been crammed into this narrow strip, surrounded by a crawling wind-swept desert, like a lapping sea, that threatens to wash it away. Even today in modern high-rise Cairo, the sweepers come out in the morning to chase away the sand from the devouring desert.

The earliest Egyptian burial sites have been found where the desert begins at the edge of the green strip on either side. They date from about 3000 B.C., the same time as the earliest record of salt making in Sichuan, but before the era of the great Egyptian states and even before such marks of Egyptian civilization as hieroglyphics. The cadavers at these early burial sites still have flesh and skin. They are not mummies and yet are surprisingly well preserved for 5,000-year-old corpses. The dry, salty desert sand protected them, and this natural desert phenomenon held the rudiments of an idea about preserving flesh.

To the Egyptians, a dead body was the vessel connecting earthly life to the afterlife. Eternal life could be maintained by a sculpted image of the person or even by the repetition of the deceased’s name, but the ideal circumstance was to have the body permanently preserved. At all stages of ancient Egyptian civilization a tomb had two parts: one, below ground, for housing the corpse, and a second area above for offerings. In simpler burial places, the upper part might be just the open area above ground.

The upper level makes clear the importance the ancient Egyptians attached to the preparation and eating of food. Elaborate funereal feasts were held in these spaces, and copious quantities of food were left as offerings. The feasts, and sometimes the preparation of foods, were depicted on the walls. Every important period in ancient Egyptian history produced tombs containing detailed information about food. Though the intention was to leave this for the benefit of the deceased, it has given posterity a clear view of an elaborate and inventive ancient cuisine.

The poorest may have had little to eat but unraised bread, beer, and onions. The Egyptians credited onions and garlic with great medicinal qualities, believing that onion layers resembled the concentric circles of the universe. Onions were placed in the mummified cadavers of the dead, sometimes serving in place of the eyes. Herodotus, the Greek historian born about 490 B.C. and considered the founder of the modern discipline of history, described the tomb of the pyramid of Giza, built about 2900 B.C. He wrote that an inscription on one wall asserted that during twenty years of construction, the builders supplied the workers with radishes, onions, and garlic worth 1,600 talents of silver, which in contemporary dollars would be about $2 million.

But the upper classes had a richly varied diet, perhaps the most evolved cuisine of their time. Remains of food found in a tomb from before 2000 B.C. include quail, stewed pigeon, fish, ribs of beef, kidneys, barley porridge, wheat bread, stewed figs, berries, cheese, wine, and beer. Other funereal offerings found in tombs included salted fish and a wooden container holding table salt.

The Egyptians mixed brine with vinegar and used it as a sauce known as oxalme, which was later used by the Romans. Like the Sichuan Chinese, the Egyptians had an appreciation for vegetables preserved in brine or salt. “There is no better food than salted vegetables” are words written on an ancient papyrus. Also, they made a condiment from preserved fish or fish entrails in brine, perhaps similar to the Chinese forerunner of soy sauce.

The ancient Egyptians may have been the first to cure meat and fish with salt. The earliest Chinese record of preserving fish in salt dates from around 2000 B.C. Salted fish and birds have been found in Egyptian tombs from considerably earlier. Curing flesh in salt absorbs the moisture in which bacteria grows. Furthermore, the salt itself kills bacteria. Some of the impurities found in ancient sodium chloride were other salts such as saltpeter, which are even more aggressive bacteria slayers. Proteins unwind when exposed to heat, and they do the same when exposed to salt. So salting has an effect resembling cooking.

Whether the Egyptians discovered this process first or not, they were certainly the first civilization to preserve food on a large scale. Those narrow fertile strips on either bank of the Nile were their principal source of food, and a dry year in which the Nile failed to flood could be disastrous. To be prepared, Egyptians put up food in every way they could, including stockpiling grain in huge silos. This fixation on preserving a food supply led to considerable knowledge of curing and fermentation.

Were it not for their aversion to pigs, the Egyptians would probably have invented ham, for they salt-cured meat and knew how to domesticate the pig. But Egyptian religious leadership pronounced pigs carriers of leprosy, made pig farmers social outcasts, and never depicted the animal on the walls of tombs. They tried to domesticate for meat the hyenas that scavenged the edge of villages looking for scraps and dead animals to eat, but most Egyptians were revolted by the idea of eating such an animal. Other failed Egyptian attempts at animal husbandry include antelope, gazelle, oryx, and ibex. In the northern Sinai and what is now the southern Israeli Negev Desert, the remnants of pens for such fauna, the remains of these failed experiments, have been found. But the Egyptians did succeed in domesticating fowl—ducks, geese, quail, pigeon, and pelican. Ancient walls show fowl being splayed, salted, and put into large earthen jars.

A great source of Egyptian food was the wetlands of the Nile, the reedy marshes where fowl could be found, as well as fish such as carp, eel, mullet, perch, and tigerfish. The Egyptians salted much of this fish. They also dried, salted, and pressed the eggs of mullet, creating another of the great Mediterranean foods known in Italian as bottarga.

The Egyptians lay claim to another pivotal food invention: making the fruit of the olive tree edible. Almost every Mediterranean culture claims olives as its discovery. The Egyptians of 4000 B.C. believed that the goddess Isis, wife of Osiris, taught them how to grow olives. The Greeks have a similar legend. But the Hebrew word for olive, zait, is probably older than the Greek word, elaia, and is thought to refer to Said in the Nile Delta. It may have been Syrians or Cretans who first bred the Olea europaea from the pathetic, scraggly, wild oleaster tree. The Egyptians were not great olive oil producers and imported most of their olive oil from the Middle East. The fresh-picked fruit of the olive tree is so hard and bitter, so unappealing, that it is a wonder anyone experimented long enough to find a way to make it edible. But the Egyptians learned very early that the bitter glucides unique to this fruit, now known as oleuropeina, could be removed from the fruit by soaking in water, and the fruit could be softened in brine. The salt would render it not only edible but enjoyable.

Making olives and making olive oil are at cross purposes, since a good eating olive is low in oil content. It may be that this was characteristic of Egyptian olives. These eating olives were included in the food caches of ancient Egyptian tombs.

The Egyptians were the inventors of raised bread. To make leavened bread, a gluten-producing grain, not barley or millet, was necessary, and about 3000 B.C. the Egyptians developed wheat that could be ground and stretched into a dough capable of entrapping carbon dioxide from yeast. The starting yeast was often leftover fermented dough, sour dough, which is another example of lactic acid fermentation. Egyptian bakers created an enormous variety of breads in different shapes, sometimes with the addition of honey or milk or eggs. Most of these doughs, as with modern breads, were made from a base of flour, water, and a pinch of salt.

In 1250 B.C., when Moses liberated the Hebrew slaves, leading them out of Egypt across the Sinai, the Hebrews took with them only flat unleavened bread, matzo, which is described by the Hebrew phrase lechem oni, meaning “bread of the poor.” Poor Egyptians did not have the sumptuous assortment of Egyptian raised bread but, like people outside of Egypt, ate flat bread known as ta, which sometimes had coarse grain, even chaff, in it and lacked the luxury of “a pinch of salt.” According to Jewish legend, the fleeing Hebrews took unleavened bread because they lacked time to let the bread rise. But it may also have been what they were used to making, or perhaps it was a conscious rejection of Egyptian culture and the luxuries of the slave owners. Raised bread and salt curing were emblematic of the high-living Egyptians.
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THE EGYPTIANS MADE salt by evaporating seawater in the Nile Delta. They also may have procured some salt from Mediterranean trade. They clearly obtained salt from African trade, especially from Libya and Ethiopia. But they also had their own desert of dried salt lakes and salt deposits. It is known that they had a number of varieties of salt, including a table salt called “Northern salt” and another called “red salt,” which may have come from a lake near Memphis.

Long before seventeenth- and eighteenth-century chemists began identifying and naming the elements of different salts, ancient alchemists, healers, and cooks were aware that different salts existed, with different tastes and chemical properties that made them suitable for different tasks. The Chinese had invented gunpowder by isolating saltpeter, potassium nitrate. The Egyptians found a salt that, though they could not have expressed it in these terms, is a mixture of sodium bicarbonate and sodium carbonate with a small amount of sodium chloride. They found this salt in nature in a wadi, an Arab word for a dry riverbed, some forty miles northwest of Cairo. The spot was called Natrun, and they named the salt netjry, or natron, after the wadi. Natron is found in “white” and “red,” though white natron is usually gray and red natron is pink. The ancient Egyptians referred to natron as “the divine salt.”

The culminating ritual of the lengthy Egyptian funeral was known as “the opening of the mouth,” in which a symbolic
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[image: An ancient stone relief. Two figures are depicted: one seated on the left handling a fish on a slanted stand, and a standing figure on the right tipping a container of fish. Hieroglyphs and several whole fish carvings are in the upper background.]
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