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PROLOGUE

The Technological Fallacy

RIGHT AND PIOUS PIERRE LE VENERABLE, PETER THE Venerable, a
twelfth-century monk from the Cluny monastery in France,
visited Spain and observed that the Arabs and Jews there,
rather than using animal skins, wrote even religious texts on
leaves made from old clothes—what quality stationers today
call “100 percent rag paper.” He recognized that this was a
clear sign of a degenerate society.

Throughout history the role of technology and people’s
reactions to it have been remarkably consistent, and those
who worry about new technology and its impact on society
would do well to reflect on the history of paper.

We tend to think of “technology” as referring only to the
development of physical devices, mechanical in the
nineteenth century, and now electronic. But the word can
also be applied, as Merriam-Webster’s dictionary says, to any



“practical application of knowledge.”

Technological inventions have always arisen from
necessity. Numerous inventions preceded paper. First came
spoken language, then drawing, then pictographs, then
alphabets, then phoneticism, then writing, and then paper.
Paper was then followed by printing, moveable type,
typewriters, machine-driven printers, and electronic word
processors and the electronic printers that go with them. As
needs present themselves, solutions are found. Every idea
engenders a need for another. In this case, the original
inventions—spoken and then written language—are not
physical, man-made objects, and so are not “technology” in
the traditional sense of the word. But the way they function
in and influence society and history is like a technology—a
founding technology. Speech was the wheel that eventually
led to the cart that was paper.

Studying the history of paper exposes a number of
historical misconceptions, the most important of which is this
technological fallacy: the idea that technology changes
society. It is exactly the reverse. Society develops technology
to address the changes that are taking place within it. To use
a simple example, in China in 250 sce, Meng Tian invented a
paintbrush made from camel hair. His invention did not
suddenly inspire the Chinese people to start writing and
painting, or to develop calligraphy. Rather, Chinese society
had already established a system of writing but had a growing
urge for more written documents and more elaborate
calligraphy. Their previous tool—a stick dipped in ink—could
not meet the rising demand. Meng Tian found a device that
made both writing and calligraphy faster and of a far higher



quality.

Chroniclers of the role of paper in history are given to
extravagant pronouncements: Architecture would not have
been possible without paper. Without paper, there would
have been no Renaissance. If there had been no paper, the
Industrial Revolution would not have been possible.

None of these statements is true. These developments came
about because society had come to a point where they were
needed. This is true of all technology, but in the case of paper,
it is particularly clear.

As far as scholars can tell, the Chinese were the only people
to invent papermaking, though the Mesoamericans may also
have done so; because of the destruction of their culture by
the Spanish, we cannot be sure. And yet paper came into use
at very different times in very different cultures as societies
evolved and developed a need for it and circumstances
required a cheap and easy writing material.

Five centuries after paper was being used widely by the
Chinese bureaucracy, Buddhist monks in Korea developed a
need for paper also. They adopted the Chinese craft, and took
it to Japan to spread their religion. A few centuries later, the
Arabs, having become adept at mathematics, astronomy,
accounting, and architecture, saw a need for paper and
started making and using it throughout the Middle East,
North Africa, and Spain.

The Europeans initially had no use for paper until more
than a thousand years after the Chinese invented it. It was
not that they had only just discovered the existence of paper,
however. The Arabs had been trying to sell it to them for
years. But it was not until they began learning the Arab ways



of mathematics and science, and started expanding literacy,
that parchment made from animal hides—their previous
writing material—became too slow and expensive to make in
the face of their fast-growing needs.

The growth of intellectual pursuits and government
bureaucracy, along with the spread of ideas and the
expansion of commerce, is what led to papermaking. But its
international growth was a remarkably slow process. The use
of printing presses, steam engines, automobiles, and
computers spread internationally over far shorter periods of
time than did paper.

Paper seems an unlikely invention—breaking wood or
fabric down into its cellulose fibers, diluting them with water,
and passing the resulting liquid over a screen so that it
randomly weaves and forms a sheet is not an idea that would
logically come to mind, especially in an age when no one
knew what cellulose was. It is not an apparent next step like
printing, which various societies would arrive at
independently. Suppose no one had thought of paper? Other
materials would have been found. Improved writing material
had to be found, because the needs of society demanded it.

There are other important lessons to be learned from the
history of technology—and other commonly held fallacies.
One is that new technology eliminates old. This rarely
happens. Papyrus survived for centuries in the
Mediterranean world after paper was introduced. Parchment
remains in use. The invention of gas and electric heaters has
not meant the end of fireplaces. Printing did not end
penmanship, television did not kill radio, movies did not kill
theatre, and home videos did not kill movie theaters,



although all these things were falsely predicted. Electronic
calculators have not even ended the use of the abacus, and
more than a century after Thomas Edison was awarded a
patent for a commercially successful lightbulb in 1879, there
are still four hundred candle manufacturers in the United
States alone, employing some 7,000 workers with annual sales
of more than $2 billion. In fact, the first decade of the twenty-
first century showed a growth in candle sales, though the
uses of candles have of course greatly changed. Something
similar occurred with the manufacturing and use of
parchment. New technology, rather than eliminating older
technology, increases choices. Computers will no doubt
change the role of paper, but it is extremely unlikely that
paper will be eliminated.

The history of technology also shows that Luddites always
lose. The original Luddites were artisanal workers in
eighteenth- and early nineteenth-century Britain who
protested the loss of their skilled jobs to machines operated
by low-wage, unskilled workers. Originally, the movement
was active in a wide range of fields, including printing, but by
the first decade of the nineteenth century, it was largely
focused on the textile industry. It is uncertain why its
proponents were called Luddites, but there was a mythical
anti-machine rebel of the eighteenth century named Lud
who, like Robin Hood, was said to live in Sherwood Forest.
The Luddites opposed such technology as power looms, and
they attacked mills, smashed machinery, and fought against
the British Army. One mill owner was even assassinated,
which led to the Frame Breaking Act of 1812, making it a
capital crime to break machines. This eventually led to mass



trials that crushed the movement.

Today, the term Luddite is used to mean someone who
opposes new technology. And those who rail against the use
of computers today are truly heirs to the Luddites, because
the machine that the Luddites originally opposed, the
mechanical loom, could be programmed to weave in various
patterns through the wuse of punch cards—an early
mechanical forerunner of the computer.

In his seminal work Das Kapital, Karl Marx said that the
Luddites failed because they opposed the machines instead of
the society. He observed: “The Luddites’ mistake was that
they failed to distinguish between machinery and its
employment by capital, and to direct their attacks, not
against the material instruments of production, but against
the mode in which they are used.”

In other words, it is futile to denounce technology itself.
Rather, you have to try to change the operation of the society
for which the technology was created. For every new
technology, there are detractors, those who see the new
invention as destroying all that is good in the old. This
happened when the written word started to replace the oral
word, when paper began replacing parchment, when printing
started to take work away from scribes—and it is still
happening today, with electronics threatening paper. In all
these cases, the arguments against the new technology were
similar: the functioning of the human brain was imperiled, we
would lose the power of our memories, human contact would
be diminished, and the warmth of human engagement would
be lost.

These early outcries against technology went largely



unheeded, much the same way warnings about computers are
going unheeded today. It is true that the greater the aids to
memory, the less we depend on our brain. But that does not
mean that our minds are being destroyed. Illiterate people
have better memories than literate people. But few would see
that as an argument in favor of illiteracy. The introduction of
the written word demonstrated that such aids, though they
make us more dependent, also make us more powerful.

You cannot warn about what a new technology will do to a
society because that society has already made the shift. That
was Marx’s point about the Luddites. Technology is only a
facilitator. Society changes, and that change creates new
needs. That is why the technology is brought in. The only way
to stop the technology would be to reverse the changes in the
society. Printing did not create the Protestant Reformation;
the ideas and the will to spread them is what created printing
presses. The Chinese bureaucrats and Buddhist monks were
not created by paper. Paper was created for them.

To argue that a technology somehow changed society
would entail a technology that radically changed the direction
of society. But this simply never happens. A technology that
is intended to redirect society will usually fail. In fact, most
technology companies do not introduce new technology but
new ways to use ideas that already exist. They spend a great
deal of time and money on market research—that is,
determining where society already wants to go. Only once
this direction is determined do they tailor a new product to
meet that need.

Not all technology is the future. Some technology succeeds
in a changing society and some fails. And even when an idea



is right, the machine that introduces it to the society may not
be. Cai Lun did not invent paper, Gutenberg did not invent
the printing press, Robert Fulton did not invent the
steamboat, and Thomas Edison did not invent the lightbulb.
Rather, these were people who took existing ideas or
machines that were not suiting society’s needs and reworked
them into technologies that did. It says something about our
world that we seldom remember the person who came up
with an idea, but canonize the pragmatist who made it
commercially viable. Already we have forgotten the people
who created most of the important computer concepts and
instead celebrate the people who became rich on them.

Another important lesson is that technology usually
becomes less expensive over time, as well as more accessible
and of lower quality. Paper is far less expensive now than it
used to be, but eighteenth-century paper was of much better
quality than nineteenth-century paper, which in turn was
better than much of today’s paper.

For more than a thousand years, papermaking was the
mark of civilization: an advanced civilization was one that
made paper. When the Spanish conquistador Herndn Cortés
arrived in the New World in 1504, he was extremely
impressed by the Aztecs. They had built the largest city in the
world and were advanced in mathematics and astronomy, but
it was their papermaking ability that most impressed him. To
the Spaniard, a society that made paper was an advanced
civilization.

Using the paper test as the mark of civilization yields a
surprisingly different but not inaccurate picture of history. In
this version, civilization begins in Asia in 250 sce and spreads



to the Arab world. For centuries, the Arabs were the world’s
dominant culture, while the Europeans were among the most
backward people on Earth. They didn’t read, they had no
science, and they could not do simple math; even when
tracking their own commerce, they had no need for paper.
The “barbarians” who destroyed Rome in the fifth century
were still barbarians in the eleventh century.

Most historians today emphasize that the “Dark Ages” were
not nearly as dark as they were said to be. But it is irrefutable
that the Europeans were far behind the Asians and Arabs in
many ways. Christians had not reached the intellectual level
of Muslims and Jews. This became obvious when the
Christians took over Muslim Spain, destroying the civilization
of Muslim al-Andalus, and when they systematically
destroyed one of the most advanced civilizations in the world
in Mexico, suppressing their language, religion, and culture,
and burning their books.

When Europe finally began to develop, it did not do so in
the geographic order that many today might assume it did.
Italy developed from the south up, starting with Sicily.
Ireland developed far ahead of England. Much of Europe also
progressed by adopting Arab ideas, especially in the areas of
mathematics, science, and accounting. Later in history,
Europe’s leap forward, to a position ahead of its Arab and
Asian competitors, was facilitated by moveable type, a
Chinese invention. The Europeans could make that invention
work for them because, unlike the Asians and Arabs, they had
an alphabet that was well suited for moveable type. This also
meant that Europeans got to write history the way they
wanted it to be read.



THE IMPORTANCE OF the written word can be seen in the number of
religions that have sacred texts, and in how often it is claimed
that a god wrote these texts. The Egyptians believed that the
ibis-headed Thoth, the scribe of the gods, gave humanity the
gift of writing. For the Assyrians, it was Nabu, the god of
writing. The Maya believed that Itsama, the son of the
creator, invented writing and books. Sacred texts were
distributed on a variety of writing materials prior to the
invention of paper, and some, such as the Jewish Torah, are
still preserved handwritten on animal skin.

But it is worth remembering that despite the importance of
religion and culture, and science and mathematics, one of the
greatest motivators for technological inventions, then as
now, is the pursuit of money. The written language, paper,
and computers were all developed to facilitate the expansion
of business.

In his celebrated work The Question Concerning Technology,
Martin Heidegger asserts that technology is “a means to an
end,” and then goes on to assert that even more than a means
to an end, “Technology is a way of revealing.”

According to Heidegger, to understand this we need to ask
what causes a technology to be developed. All technology
starts with an original, brilliant idea that future inventions
simply help to reveal. In this sense, the automobile is a
further exploration of an original great idea—the wheel. And
paper is also a development from a great primary invention—
written language.
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Chapter 1

BEING HUMAN

PO, - 10 HUMANS DO THAT OTHER ANIMALS DO NOT (aside from the
curious observation by Pliny the Elder in the first century ce
that “only man has ears that do not move”)? Much is made of
our opposable thumbs, but many animals do quite well
without them, carrying, climbing, and otherwise going about
their lives with teeth, claws, or tails. Indeed, the skill with
which a cat uses its claws to snatch food from an inattentive
human’s plate suggests that thumbs may at times be
overrated; though it is true that paws are not much good for
typing.

The ability to build and change one’s environment is not a
uniquely human trait either. Beavers build dams that
completely alter rivers and their banks and surrounding life.
Neither are humans uniquely violent. Most ants spend their
lives at war. Other animals, such as wolves and cats, laugh,
joke, and play, just like humans do. Their sense of humor and
play may have developed during evolution to hone certain



survival skills, but the same may be true of us. Nor is
communication uniquely human. A variety of animals—
including some insects, wolves, monkeys, porpoises, and
whales—communicate with sounds, sometimes even by
composing music.

But there is one truly unique human trait: people record.
They record their deeds, their emotions, their thoughts, and
their ideas . . . they have an impulse to record almost
everything that enters their minds and to save it for future
generations. And it is this urge that led to the invention of
paper. Other recording devices such as stones, clay, boards,
barks, and skins existed before paper, but once paper was
developed, its advantages made it dominate.

Dard Hunter, the great American paper historian, wrote
that human development could be divided into three
“stepping stones”: speaking, drawing, and printing. It is
curious that he left out writing, but in the long stretch of
human development, the few thousand years’ separation
between the emergence of writing and the emergence of
printing seems like only an instant. Human beings have
existed for between 3.5 and 5 million years, depending on
what stage is recognized as human, but only started writing
about 5,000 years ago. This means that humans spent 99.9
percent of their history without writing; in addition, during
most of their brief literate phase, only an elite few actually
knew how to read and write.

Using the general definition of technology to mean a
practical application of knowledge, humankind’s first
technologies—basic tools and speech—seem to have
developed at the same time. They came about as a result of a



million-year period in the Pleistocene Age 1.8 million years
ago when the human brain grew to be more than one-third
larger than it had been before. During the same period, facial
and throat anatomy evolved to facilitate a greater variety of
sounds.

These first technological breakthroughs, just like
subsequent ones, did not change society. Rather,
humankind’s enlarged brainpower led to a more organized
society, which in turn required certain tools for building and
hunting and the big breakthrough—speech. There is no way
to document this, but in that early society, there were
probably a few who used their new ability to warn others that
their new habit of communicating through utterances was
going to destroy their quality of life: There would be no more
silence. People would give constant orders. Humans would
lose the ability for true expression and instead rely on this
easy and superficial new technology. And perhaps in some
way, this was true. There is always some loss associated with
a new technology.

Anthropologists suggest that humans could speak before
they could draw, but by 50,000 ece they were drawing lines.
They began to make decorative objects from stone, bone, and
possibly wood. They learned to grind certain minerals such as
manganese to make colors. With apologies to Meng Tian, they
may have also known how to bundle together animal hairs to
apply colors to stone. The first drawings resembled
pictographs, an early form of writing. They were drawings in
which a few lines represented an object. Gradually, these
drawings grew in sophistication and made more use of
perspective and color. The caves at Lascaux, France, have



some 2,000 drawings, most of animals, but a few of humans.
The drawings date to about 15,000 Bce. More recently,
drawings dated at about 13,000 sce were found in the caves of
Altamira, Spain, and even more recently, on the walls of caves
in Niaux, France.

What is striking about these paintings, other than their
beauty, is that they are dynamic. They depict motion. wild
horses show their delicate prance. Stags leap forcefully.
Powerful aurochs charge head-down. In Lascaux, there are
whole herds of fauna romping or galloping. How can we not
be moved that people from 15,000 years ago made these
paintings? True, it is just a moment in the millennia of human
time. But for those of us who make huge distinctions between
eighteenth-century enlightenment and nineteenth-century
industry, this was a very long time ago.

Seeing these paintings prompts many questions: Who were
these people? Did they have a fully evolved language or just
minimal pragmatic phrases? Was this their only imaginative
expression? Did they leave it for us? What were these
drawings intended to communicate? Were the authors
naturalists, storytellers, perhaps food writers? Some have
suggested that the paintings are connected to religion, and
others have suggested that they map the constellations.

All we know for certain is that they are beautiful. We look
at them and we are moved. Communication is taking place.
And all over the world, there are other remnants of
communication drawn or carved on rock. The urge to
communicate or to record is primal. The urge to draw is
unique to humans, and is in every human. Why do people
unconsciously doodle? Why do children, as soon as they begin



talking, have a desire, with or without instruction, to draw?

Long before actual writing was invented, there was written
communication. In the graves of the Moche, a people who
lived in Peru before the Inca, pouches have been found
containing beans that are carved with dots and lines. Pottery
depicting couriers carrying such beans indicates that the
beans contained messages. The aborigines of Australia used
marked sticks in much the same way. Often, the messenger
carrying a stick was instructed on the meaning of the marks,
so that the stick was simply a memory aid, which is also what
writing often is. The Yoruba of Nigeria sent messages with
cowrie shells. To send a single cowrie meant defiance. A
string of six meant that you liked someone. If a man sent a
string of six shells to a woman, it meant he desired her. If she
agreed to his proposition, she sent back a string of eight. In
the Pacific Northwest, totem poles were carved as a record of
family history.

Knots on strings and slash marks on sticks or poles were
also used for counting. The poles could be split in two so that
both sides in a transaction had a record. From 1100 to 1826,
the British Royal Treasury accepted such notched sticks as
proof of payment. Recording transactions with knots on
strings dates back to the late Stone Age, but reached its
highest refinement with the Incas, who recorded complicated
transactions through a variety of strategically positioned
knots coded by colors.

Most, but not all, scholars believe that the first writing
developed in various spots in the world independently.
People had a need for it and so developed a system: the
Sumerians in Mesopotamia in 3300 sce, the Egyptians in 3000



Bce, the people of the Indus valley in 2500 sck, the people of
Crete and Greece in 1400 sce, the Chinese in 1200 sck, the
Phoenicians in 1000 sck, the Zapotec/Mixtec of Mexico in 600
sce, and the Mayans in 250 sce. Missing from this list are North
and South America, Africa except for Egypt, Australia, and
Northern Europe except for Scandinavia, where the runic
alphabet was developed, a latecomer in the second century ct.
Other societies could be missing as well, but these are the
earliest written languages we have found; one of the great
advantages of writing is that it is left behind to be found.

Some ancient languages were slow to develop writing.
Swahili, the most widely spoken of some 250 languages of the
Bantu, was first written in the early eighteenth century. The
Cherokee alphabet was not invented until 1821—one of
numerous North American and African languages to establish
alphabets in the nineteenth century. The ancient Basque
language, the oldest living European language, was seldom
written until the sixteenth century.

The fact that at least nine writing systems developed across
the globe independently of one another shows that human
development had arrived at a point when writing had become
necessary. In the case of the Basque and some African and
American languages, the slow development of their writing
was due to the fact that other languages came into use, such
as numerous European languages for Africans and North
Americans, or Spanish and French for the Basques.

It is not completely clear why people started writing at all.
In many cultures, people believed that writing was handed
down from God. This belief was commonly held until the
nineteenth century, and is still believed by fundamentalists of



many religions. And consistently, wherever writing first
appeared—be it in Mesopotamia, China, Egypt, or Greece—it
was developed by a people who had given up the hunting and
wandering life and become stationary farmers.

Historians have multiple theories regarding the origin of
writing, the leading one being that it originated as an attempt
to improve accounting in business transactions. Agriculture
generates commerce, which in turn generates numbers. The
spoken word is an effective means of communication, but
mathematics taxes the memory and requires something
more. The Sumerians of Mesopotamia, the first to develop
writing, used it for accounting, and their development of
writing corresponded with an expansion of their trade and
economy. It has been hypothesized that the Inca, advanced in
other ways, were slow to develop writing because they had
become so efficient with quipas, the knotted, color-coded
strings they used for accounting, that they had no need for
written language.

Originally, writing was crude line drawing. These drawings
then grew increasingly abstract. Some historians believe that
writing was invented by an unknown genius, others suggest a
group of administrators.

as FAR As is known, writing began among the Sumerians in
Uruk on the lower Euphrates between Babylon and the
Persian Gulf about 3300 sck, but this is really just an educated
guess. Uruk is referred to in the book of Genesis as Erech, and
is in present-day Iraq. Sumerian writing consisted of a series
of circles and other shapes initially inscribed in stone and
later pressed onto clay tablets. The shapes are thought to
represent commodities, and the tablets themselves are



thought to be records of sales or movements of goods. The
writing tool used for clay seems to have been a cut reed.
Pressing straight down vertically would produce a circular
impression in the soft material. Pressing down at an angle
would yield a fingernail-shaped impression. These were the
first two characters in written Sumerian and, along with
other early characters, evolved into pictograms.

Early cuneiform, as this writing came to be called—
originally by the French in the seventeenth century, from the
Latin, meaning “made from wedges”—had at least 1,500
pictograms and symbols, and only experts could use them;
these scribes became important men in the community. But
as time went by, cuneiform was refined, and by 300 scr, it
consisted of about 800 characters. Rather than pictures, these
characters were now letters representing phonetic sounds—
an important breakthrough in writing because it meant that a
limited number of characters in different sequences could
have many meanings. For some reason, the Chinese never
reached this stage, and even today most of their characters
stand for ideas, not sounds.

Most cuneiform was written in wet clay, horizontally from
left to right, though there is some evidence that an earlier
version of cuneiform was written in columns from top to
bottom and that these columns were read right to left. This
change in orientation is thought to have occurred early on,
when the scribes switched from writing on stone to writing
on clay. The blunt reed stylus that formed a circle remained
in use for inscribing numbers, but the alphabet was written
with a pointed reed. This tool could not draw curves easily,
and so the characters became linear and angular. It took



study and practice for scribes to learn how to work a reed
stylus in wet clay, which probably contributed to the move
away from pictographs in the direction of abstract
characters. Other, later, languages such as Phoenician were
not written in wet clay, yet still adopted the simple strokes of
cuneiform as a prototype for their alphabets.

Rapidly, the alphabet became more phonetic, which
reduced the number of symbols needed, though the scribes
remained powerful and revered experts. The Sumerian
language was well suited for phoneticism. It was a
monosyllabic, agglutinating language, meaning that most
words were one syllable, a single sound, and that
prepositions, adjectives, and adverbs could be created by
adding sounds onto a root syllable. It was also a language with
many homonyms—words that sound alike but have different
meanings.

The Sumerians must have been both tough and creative.
They tamed the wild Euphrates, a river harsher than the Nile;
it changed course without warning, causing unpredictable
floods and droughts. They were one of the early inventors of
the wheel, used first for pottery and later for transportation.
They also learned about irrigation, and developed agriculture
and commerce. Constant war, the act of conquering and of
being conquered, spread their written culture. The Sumerians
were also one of the first societies to have professional
soldiers, as opposed to sending all men off to war, and relied
on slave labor to develop their agriculture.

The Sumerians were certainly not a literate people, but
their scribes read what they wrote out loud to the laypeople.
They left behind tablets containing not only accounting



records and history but poetry. Sumerian tablets pre-date the
book of Genesis by some two thousand years and tell a similar
story of creation, that of an Adam-esque founder who ate
forbidden food and was punished, a woman made from a rib,
a great flood, and two brothers similar to Cain and Abel.



Baked clay tablet with 22 lines in cuneiform writing listing barley
rations for 17 gardeners for one month. Third dynasty of Ur,
Mesopotamia (Iraq), 2113-2006 Bct. 6.1 x 3.9 cm. From the Dagon
Agricultural Collection, Haifa, Israel.



The Sumerians were the world’s first poets, and their
poetry, like most poetry until that of the Chinese, was not
descriptive. Instead, it related historical events in a manner
designed for easy memorization. It was highly repetitive:

In those days, now it was in those days
In those nights now it was in those nights
In those years, now it was in those years

Though this translation by M. I. West of the introduction to
a Sumerian poem does not show it, their poetry was also
heavily rhymed, another aid to memorization.

The Sumerian language lived for about three thousand
years, until the arrival of Alexander the Great in 330 sck, at
which point it began to fade rapidly. For a time, Sumerian had
been the language of written diplomacy in the region, and
cuneiform’s phoneticism would later influence the writing of
the Indus valley and Egypt. Sumerian culture and writing was
influential in Syria, Persia, and other parts of the region as
well. Their written language, like that of the Romans, lasted
longer than their civilization itself.

All this was accomplished with writing inscribed in clay or
occasionally carved into stone. Once the clay tablets were
fired, they became durable, and have survived until modern
times. Clay tablets had the advantages of being cheap, readily
available, and easy to write on. Their lack of portability,
however, was an obvious drawback. Nonetheless, clay tablets
were the world’s primary writing material for three thousand
years—a considerably longer period than the reign of paper
up until now.



THE BANKS OF the Nile River are softened by thick growths of tall
papyrus reeds with feathery tops that bow and sway in the
breezes. According to legend, an infant who would be called
Moses was found abandoned in a patch of these reeds in
about 1500 sce. At the time, the reeds themselves were already
an important Egyptian product, and they would remain
valuable for the next fifteen hundred years.

The papyrus plant was tall, with a bushy tuft of leaves and
flowers on top. In its most favorable growing conditions, the
Nile delta, it grew to sixteen feet high, with stalks as thick as
two inches. In the reed’s center was a soft substance that the
Egyptians enjoyed eating raw or cooked. Light boats for
navigating the shallow pools of the Nile were made from
woven papyrus reeds caulked with resin, and the plant was
also used for making ropes, sails, and baskets.

But the plants were most valued as writing material. The
papyrus reed peels like an onion, and once the green outer
layer is removed, there are about twenty inner layers. These
would be unrolled and laid out on a hard and smooth table,
with each layer slightly overlapping the next. Then a second
set, turned at a 90-degree angle from the first so that the
fibers were running at right angles, was placed on top. The
sheets were moistened, and pressed or hammered together
with weights for a few hours. Since the reed was freshly cut,
its own sap served as glue; flour paste was also used as an
additional adhesive. The sheets were then rubbed with a
stone, a piece of ivory, or a shell until they reached the
desired smoothness and a stylus could pass over the
overlapping joints without hitching up. As with paper,
different tasks required different surfaces. The best papyrus



was white, though it yellowed with age, which is why it is
depicted as yellow on tomb paintings. Individual sheets of
papyrus would be joined together to make a scroll, for longer
pieces of writing. Typically, a scroll was twenty sheets long,
but it could be as long as thirty feet or even more depending
on the document.

Using plants to make writing material was not a uniquely
Egyptian idea. Incising characters on leaves is thought to be
one of the oldest forms of writing—a simple method that
required little preparation. Leaves were also far easier to
transport than were stone or clay tablets. The practice of
writing on palm leaves continued in India and Sri Lanka until
almost modern times.

Other civilizations in different climates found other plants
to flatten into writing surfaces. One of the most widespread
was tapa, a Polynesian word that means “bark paper.” This,
and the fact that it was made by beating thin the bark of the
mulberry tree, which was also one of the first paper
materials, has caused tapa to be confused with paper. But it is
beaten thin, not broken down and woven in a random pattern
the way true paper is. The bark of other trees, including fig
and breadfruit, has also been used to make writing material.
A two-inch strip of tapa can be beaten into a ten-inch sheet.

Tapa is a product of tropical countries, and there is
evidence of tapa being used in Southeast Asia as early as 4000
sce and in Peru by 2100 sce. The Chinese first mention it about
600 Bce. Some of these early dates suggest very early writing
systems, perhaps far earlier than those of the Sumerians and
Egyptians. Like papyrus, tapa was used for many things, such
as clothing and bedding, before it was used for writing



material. But unlike papyrus, tapa does not conserve well in
its native environment, and only a few fragments have
survived from ancient times, none with writing on them.
Tapa is still being made in Africa, the Pacific, and Central and
South America, but it is now usually used for clothing.

What was unique about Egyptian papyrus, however, was
that it became a valuable commercial product that was
exported throughout the known world.

The oldest papyrus scroll ever found dates to between 2900
and 2775 scE, and its quality is so fine that historians believe
that the Egyptians had already been making scrolls for some
time before that date, probably since about 3000 sck, only a
few centuries after the Sumerians began using clay tablets for
writing.

If a writing surface is at all porous, it needs a coating,
otherwise known as a sizing, to keep the ink on the surface so
that it does not soak in, which would make the lines blurry. In
the case of papyrus, the plant’s dried sap acted as a natural
sizing that kept the pigments that were used as ink from
penetrating the sheet or spreading too much. Later, the
Romans would improve on papyrus by coating it with a sizing
of flour and vinegar, which created a better writing surface.

The earliest Egyptian writing ever found was already
completely developed, so nothing is known of the early stages
of its development. It is thought to have been created
independently of the Sumerian language and to have later
acquired some features of cuneiform, but it is also possible
that it was a spinoff of Sumerian writing.

Egyptians wrote both from left to right and from right to
left. Their characters, such as the profile of a standing bird,



all faced one direction, so it was easy to tell which direction
the writing went. Though the Egyptians showed little interest
in calligraphy, their alphabet is unusually beautiful—a
complex mixture of phonograms, or characters that represent
sounds, and logograms, or characters that represent objects or
ideas. Some of the Egyptian pictographs faithfully represent
the objects that they look like, but this is not always the case.

Papyrus grew in numerous marshes and riverbanks
throughout the Middle East, but it was usually spindly.
Optimum growing conditions existed only in certain parts of
the Nile delta and only there did it grow to be two inches
thick, making it suitable for making writing sheets. So while
the demand for papyrus for writing spread throughout the
Mediterranean world, its manufacture remained an Egyptian
monopoly. This meant that the Egyptians controlled the price
of this labor-intensive product, so that while papyrus was a
more practical writing material than stone or clay, it was also
expensive.

The use of papyrus as writing material seems to have
existed in other countries and climates, but only a dry climate
such as Egypt’s allowed it to survive the millennia until
modern times. The only papyrus ever found outside of Egypt
was in a desert cave near the Dead Sea, part of a Hebrew
collection known as the Dead Sea Scrolls.

papYRUs was mosTLy used by scribes, who wrote with reed
styluses, the ends chewed off into stiff brushes. Students
studying to become scribes would begin with writing boards
that were covered with a soft plaster that was erasable, just
like Sumerian clay. You could simply pat the plaster down
and start again. But an even more common implement that



endured for centuries was the wax tablet, a board with a
hollowed-out center that was filled with wax—most likely
beeswax. In Assyria, such tablets have been found dating back
as far as 80 sce. They were extremely popular in ancient
Greece and Rome, where the wax was black and the writing
done with a metal stylus that was pointed on one end for
writing and blunt on the other for erasing.

The wax tablet was an important contribution to the
written culture of ancient civilizations because it was the first
widely used device for casual writing, intended for individuals
other than scribes. Before wax tablets, anything that was
written down had to be considered of great and enduring
importance. But once there is writing, there arises a need for
temporary writing—a quick note to jot down and throw away
the next day, an aid in calculating a math problem, a rough
draft of a document that would later become permanent. All
the other previous writing surfaces had been, for all intents
and purposes, permanent. You could not bake a clay tablet to
throw away the next day, or jot down something on an
expensive scroll of papyrus and throw it away. And once
something is literally carved in stone, it is figuratively
“carved in stone.” It can’t be unwritten. The wax tablet,
therefore, was the original Etch A Sketch for the ancient
world.

Wax tablets were easier to write on and easier to erase than
other writing media. Often two wax tablets would be bound
together with raised edges in between so that the notations
wouldn’t be damaged when the tablet was closed. Such a
bound and folded double tablet was known as a diptych. The
diptych was popular among the Hebrews, and traditionally,



whenever the Ten Commandments have been reimagined by
film directors or artists, they have been written on a diptych
made of stone, indicating that no revision was planned.

Sometimes several tablets would be bound together; in
Latin this was known as a codex. The codex was the
forerunner of the book, and while originally it referred to
wax tablets, the word was later also applied to codices made
of bound papyrus sheets, parchment, and eventually paper.
But the codex was of limited use as long as papyrus, far better
suited for scrolls, dominated.

For centuries, the kings of Babylon and other cultural
centers of the Near East tried to build great libraries. In the
third century sce, Ptolemy, a Macedonian Greek, came to rule
Egypt. He set out to build the world’s greatest library in
Alexandria, which happened to be near a papyrus production
center. Every ship that called in the port of Alexandria was
searched for books, and any that were found were copied for
the library. Ptolemy wanted books on any subject, poetry or
prose, and three centuries later, the library in Alexandria was
the repository of 700,000 papyrus scrolls.

Eumenes, the ruler of the Greek city of Pergamum, also
wanted to build a great library, but Ptolemy, not wanting a
competitor, refused to export papyrus to him. According to
Pliny, Eumenes, unwilling to abandon his grand plan, began
searching for an alternative writing material, and in the next
hundred years, the people of Pergamum learned how to soak
animal hide in lime for ten days, scrape it, and dry it. The
hides of young animals—kid, lamb, and young gazelle—were
used, though the best material was that made from the skin of
fetal animals. The flesh side of the hide was smoother than



the fur side, and white animals produced the best quality
skins. The skins were hung on a stretcher and scraped with a
knife until they became smooth and hairless. After drying,
they were further smoothed by rubbing with a stone.

The new product was often called pergamum, after the city
in which it was invented, and is still so named in some Latin
languages, but is known in English as parchment. A
particularly fine parchment made from calfskin is called
vellum.

Parchment was an improvement on papyrus, and though
papyrus continued to be used for another thousand years,
parchment, which is still in use today, outlasted it. For a few
centuries, they coexisted. It was paper, not parchment, that
eventually marginalized papyrus. Unlike papyrus, parchment
could be made anywhere and preserved well in a wide range
of climates. But like papyrus, it was labor intensive, and it
was even more expensive to make—it could take as many as
two hundred animals to make a single book, or codex. But the
use of parchment, then as today, indicated that a document
was important and meant to last.

As with all new inventions, some saw parchment as the way
of the future and others disdained it. At first the Romans used
it only for notebooks—very expensive ones. If it had
continued to be used only for that purpose, it would have
disappeared, but parchment did not fray or split when folded
and so, unlike papyrus, was well suited for codices. A codex
had many advantages over a scroll. It was easier to carry and
worked well for any length of text. It was also easier to refer
back to a page in a codex than it was to search for something
in the middle of a scroll. Romans began using parchment



codices in the first century sce. The Greeks embraced the idea
several centuries later.

PHONETICISM, THAT IMPORTANT innovation of the Sumerians,
continued to spread, and in time alphabets were created in
which every character represented a pronounceable sound,
thereby greatly reducing the number of characters necessary
for writing and making it much easier to learn how to write
and to read. As recently as the 1960s, the ruler of China at the
time, Mao Zedong, concluded that the way to spread literacy
among his people was to eliminate the Chinese alphabet with
its thousands of characters and replace it with about thirty
phonetic symbols. His close advisers vehemently opposed the
idea, and he abandoned it, but it was exactly the same process
that the Sumerians and other ancient peoples had gone
through. The first examples of phoneticism consisted of puns
in pictograph form. The word for “owl” in Egyptian sounded
like the letter m and so a drawing of an owl stood for the
sound of letter m. The first letter of the name of the pharaoh
Ramses is a picture of the sun, which is “re,” and so a sun is
also the symbol for the r sound.

The Phoenicians took the concept of phoneticism still
further. Phoenician was written from right to left with simple
characters composed mainly of straight lines. It was purely
phonetic and written only in consonants. The Phoenicians
were a highly commercial people, and their alphabet spread
to become the language of commerce throughout the
Mediterranean. Many languages were derived from it,
including Hebrew, Arabic, Greek, and Latin.

Hebrew, which was also written from right to left with
simple, straight-lined characters, was also phonetic, and also



lacking in vowels. Most any language could be transcribed
into Hebrew—the first alphabet with that degree of
versatility. Jews wrote local languages in Hebrew wherever
they went. In Spain, they wrote Spanish with Hebrew letters
and it was called Ladino. In North Africa, they wrote Arab
with Hebrew and it was called Judeo-Arab. And German
written with Hebrew letters in eastern Europe was called
Yiddish, while Persian written in Hebrew was Judeo-Persian.

By the eighth century sce, the Greeks, after several
centuries of commercial dealings with the Phoenicians, had
developed their own variation of the language. Phoenician
was problematic for the Greeks because it had no vowels, and
vowels are central to the Greek language. It also had a
number of consonants that represented sounds that are not
voiced in Greek while it lacked other consonant sounds that
are used regularly in Greek, such as the sound of ph. The
Greeks solved the problem by taking the unused consonants
and assigning them to Greek vowel sounds. This creation of a
written Semitic-like language but with vowels was a pivotal
moment in the development of Western writing and one that
was imitated by the European languages that followed.

At first, the Greek alphabet varied depending upon the
dialects spoken in its islands and city-states. But in 403 sck,
the Athenians decreed that their version, the Ionian alphabet,
was to be used for all official documents and thus became the
standardized Greek alphabet. The Greeks named their letters
according to their Semitic names, so “aleph” became “alpha”
and “bet” became “beta.” In fact, Aleph, bet is the origin of the
word “alphabet.” Alphabetical order also remained more or
less the same in Greek as it was in Semitic languages.



Aside from the addition of vowels, the other major change
the Greeks made was that, after several centuries of writing
from right to left, they decided to make theirs a left-to-right
language. This change had occurred by the fifth century,
when Ionian was standardized. In the process, a number of
letters such as beta, epsilon, and kappa were flipped in the
other direction, which is the origin of the letters B, E, and K.

The transition of writing materials from stone to papyrus
to parchment meant that ever-softer writing tools, from
metal stylus to brush, were developed, and this meant more
curves and less blocklike letters. Nonetheless, the Etruscans
adopted the Greek alphabet in its rigid block form, and the
Romans subsequently took their alphabet from the Etruscans,
though they flipped the orientation from right to left to left
to right. The Roman alphabet was therefore also similar to
Greek, but the Romans added curves to the angular letters,
replacing the triangular delta with the rounded D, for
example. The Roman alphabet eventually came to dominate
the Western world, but linguists regard Greek, a language in
which everything is pronounced exactly as written, to be the
last great innovation in the history of Western writing, the
grandparent of all modern European languages.

THE FACT THAT the Greek alphabet emerged at the time of Homer
has led some to believe that the alphabet was created
specifically to write Homer’s work. This is unlikely, but
Homer marks a critical crossroads in the history of written
literature. The Iliad and the Odyssey are very odd pieces of
writing, partly because they are written in a style of language
that no one ever spoke—they are written in an oral language.
“Oral language” is not the same thing as writing the way



people naturally speak; in fact, it is almost the opposite.
Before there was writing, there was an oral literature, a body
of work that was never written down but that remained in
the collective experience and was repeated over and over,
passed from one generation to the next. For such oral
literature to be effective, it had to be remembered, and the
literature’s rhythm, repetition, and adjectival labels were aids
to memory.

This is why Homer’s work is very repetitive and strongly
rhythmic, written in an unyielding hexameter that is almost
primitive. It never varies from six beats per line of
predominantly dactyls—phrases of a hard beat followed by
two light upbeats, as in “Sing, Goddess,” which is the opening
phrase of the Iliad. Wherever the meaning conflicts with the
rhythm, it is the meaning that is sacrificed, never the rhythm.
This leads to an enormous number of unlikely synonyms for
wine and other basic words, and once a rhythmic phrase is
found, it often turns up again and again. For example,
characters seem to be assigned adjectives that always
accompany their names, to help us remember them—brilliant
Achilles, tall Hektor, gray-eyed Athene.

The stories of the Iliad and the Odyssey were already many
centuries old before they were first written down in the
eighth century sce, though it is not completely clear how they
came to be written. Little is known of Homer himself. The
name Homer in the dialect of Lesbos means “blind,” so he is
often thought to have been blind, although he may not have
been. Where and when he lived, or if he even existed at all, is
unknown. Some think Homer’s books are the work of several
people.



Three centuries after Homer, writers such as Plato were no
longer using poetry or orality to articulate abstract thought.
The great philosophers and mathematicians of Greece could
represent their theoretical, abstract work only in writing and
only in prose; the memory devices of oral literature simply
could not express what they wanted to say. A new way of
thinking was emerging, and it needed to be written down in a
new way.

The rise of literacy, like all new technologies, had its
boosters, its detractors, and those who were both. It
remained controversial. Even those who used the new
technology sometimes saw its drawbacks. One of the masters
of this new written thought, Plato, expressed deep
reservations about written language: Was it making people
less human, even mechanical?

The philosopher Socrates lived in fifth-century sce Athens
and his student, Plato, lived into the fourth century—the
period when Greece was evolving from an oral to a written
society. Unlike Plato, Socrates was an oral philosopher. But
Plato’s writing had a suggestion of orality too; it was usually
presented in the form of debates, or dialogues. Socrates was
one of the interlocutors in Plato’s dialogues, and the question
remains unresolved of how many of Socrates’s words were
actually his and how many were Plato putting his own ideas
into the mouth of Socrates.

One of these works is Phaedrus, which is presented as a
series of conversations between a young man and Socrates,
an older man who is barefoot and slightly iconoclastic. One of
its dialogues is titled “The Superiority of the Spoken Word.
The Myth of the Invention of Writing.” Whether Socrates



once expressed the ideas contained within the dialogue,
perhaps to his young student Plato, or whether they
represent Plato’s own reservations about the written word, or
whether they are just an expression of other intellectuals’
reservations isn’t known.

Among the thoughts expressed in the dialogue are:
Shouldn’t we be exercising our memory? Are we just
mechanically producing knowledge without asking important
questions? Aren’t we destroying our memories by not using
it? Plato believed that knowledge was something accessed
through memory. Tellingly, he called writing “artificial
memory.” In Phaedrus, he compares written words to figures
in paintings: “The painter’s product stands before us as
though they were alive, but if you question them they
maintain a most majestic silence.”

Plato wrote, “And once a thing is put in writing, the
composition, whatever it may be, drifts all over the place,
getting not only in the hands of those who understand it, but
equally of those who have no business with it. It doesn’t know
how to address the right people and not address the wrong.”
This may explain why he never wrote down what he
considered his best ideas, his so-called unwritten doctrines,
and why so much of his writing is in the form of dialogues.

Many felt as Plato did, that once something was written
down, it no longer came from within a person, but was
external and therefore was not sincere, not heartfelt, and
thus in a sense was made less true. Aristotle said, “Memory is
the scribe of the soul.” Socrates, in Plato’s Phaedrus, tells the
story of the Egyptian god Thoth, said to have invented
writing. Proud of his creation, Thoth asks for the pharaoh’s



approval. The king told Thoth, “You have invented an elixir
not of memory but of reminding, and you offer your pupils
the appearance of wisdom, not true wisdom, for they will
read many things without instruction and will therefore seem
to know many things, when they are for the most part
ignorant.”

Socrates makes the identical argument, warning that
writing would “implant forgetfulness” and “no true wisdom.”
His prophecy was exactly right, but it did not dissuade
anyone, including himself, from using the new technology.

Those who criticized the written word in Plato’s time were
no different from writers today who sit at their computers
and tap out critiques, even diatribes, against computer
technology. They are working with the same compromise.
They recognize that the new technology is now the way to do
things, but they regret it.

The debate about the written word continued for centuries.
First-century Romans complained that because of the written
word, the great Roman art of oratory was in decline. But
Tacitus pointed out that this decline also had a positive
aspect: it diminished the ability of politicians to deceive
people. By the first century, writing was everywhere in Rome.
There were street signs, posted city ordinances, and placards
with all kinds of messages. Archaeologists digging out
Pompeii, buried in the lava from the eruption of Vesuvius in
79 ck, found political posters painted on walls, along with
graffiti.

The controversy over the written word was still alive even
into the Middle Ages. Saint Thomas Aquinas pointed out that
Christ never used the written word because great teachers



never use the written word.

HOMER’'S WORKS WERE sometimes referred to as songs. In an age of
orality, there was little difference between a poem and a
song. Similarly, one of the most ancient works of Chinese
poetry is called The Book of Songs. And even today it is the case
that many poets consider their work part of an oral tradition.
In his essay on Dante’s Divine Comedy, the Argentine poet and
essayist Jorge Luis Borges insisted that his poetry was still
oral:

Truly fine poetry must be read out loud. A good poem
does not allow itself to be read in a low voice or silently.
If we can read it silently, it is not a valid poem: a poem
demands pronunciation. Poetry always remembers that
it was an oral art before it was a written art. It
remembers that it was first song.

Songs belong to oral culture. Everything about the way
they are written is oral, which is why they are easy to
memorize. When a song gets stuck in your head, this is not by
chance. That is what they were built to do; that is what all
oral literature is designed to do. Since it was not written
down, how else could it survive? When the fifth-century sce
Greeks of Euripides’s day were taken prisoner in Sicily, they
were told that they would be set free if they could recite the
works of Euripides. They hadn’t read him, because in those
days theatre was only oral. They could recall no scenes, no
dialogue. But most could recite choruses. Like the chorus of a
song, the repetitious chorus of a Greek play was designed for
memorization.



IQ tests are often criticized for not truly measuring
intelligence. What, then, do they measure? They measure
literacy, because we have grown to associate literacy with
intelligence. Meanwhile, we can no longer imagine an oral
society. What would we have thought upon visiting a
preliterate civilization? Is any technological shift in human
history as great as the change from the oral to the written
word?

Once that shift happened, though, society could no longer
get by on expensive, slow-to-produce writing materials.
Something as disposable as wax, as light as leaves, as cheap as
clay, and as durable as parchment was needed.



Chapter 2

THE MOTHS THAT CIRCLE A CHINESE
CANDLE

Before three emperors hatched civilization,
People ate their fill and were content.
Someone started knotting ropes, and now we're

mixed in the glue and varnish of government.

—TU FU, EIGHTH CENTURY

[EOPLE WERE CREATED OUT OF THE PARASITES THAT liVEd on the
body of the Creator, Pangu. At least, this is what Chinese
legend teaches. To the Western mind, this story may seem
odd, but parasites are important characters in Chinese
folklore. Tales are told of parasites in the throat that escape
and report to the spirits on a person’s wrongdoings.



Also according to Chinese legend, writing developed in
three stages under three wise emperors. The first, Emperor
Fu Xi, taught the Hua people to domesticate animals, created
the institution of marriage, and invented the practice of
divination. Emperor Fu would randomly throw stalks of
yarrow flowers on the ground and find meaning in the
pattern they created, thus establishing the idea that patterns
carry symbolic meanings. The second emperor, Shennong,
established agriculture and trade and initiated a system of
keeping accounts on string. The third Emperor, Huangdi, also
known as the Yellow Emperor, frustrated by the limitations of
recording everything with knotted string, ordered his officer
Cangjie to come up with a better system, which led to the
invention of writing,.

Cangjie had four eyes and taught writing to four students.
The idea of Chinese characters came to him when a hoofprint
of an unknown animal was dropped from the sky by a bird.
Local hunters told him that this was an unseen creature, a
kind of winged lion called a pixiu. Cangjie decided to interpret
the hoofprint in a line drawing. He then decided that
studying and interpreting other special objects in nature
would be the ideal written language. He created characters
from the studies he made of the patterns of the stars and of
nature around him, especially the tracks of animals, and from
this evolved writing.

It is significant that Chinese writing was believed to have
come from nature. In Chinese culture, the correlation
between writing and nature has endured even into modern
times. And curiously, the story of Cangjie learning writing
from animal tracks parallels a Sumerian story that tells of



birds that were scribes and therefore sacred; their tracks
resembled cuneiform, but were a type of cuneiform that
humans could not read.

The emperor Huangdi eventually turned his reign over to a
sage named Shun, whose successor was his minister Yu, the
founder of the Xia dynasty along the Yellow River in 2215 sck.
Yu's reign marks the beginning of verifiable Chinese history.

It is difficult to say how much truth there is to the legend
of the three emperors, or if they even existed, but historical
evidence shows that writing in China did indeed begin with
divination and that as the society grew increasingly
agricultural, writing was used for accounting. The legend of
the three emperors, which all Chinese have been taught for
more than 2,000 years, also defines China: it describes a
society that is religious, commercial, and bureaucratic.

As had been the case in ancient Greece and elsewhere, not
everyone in China embraced the new writing technology.
Eighth-century Tu Fu, considered by many to be China’s
greatest poet, denounced the invention because it led to
bureaucracy. “Now we’re mixed in the glue and varnish of
government,” he wrote.

Tu Fu’s quip may be an example of the technological fallacy
that technology changes society as opposed to society
inventing technology when it is needed, because, of course,
writing did not create Chinese bureaucracy. Rather,
bureaucracy was one of the leading factors in the creation of
writing. As Chinese society evolved and became more
complex, it required writing, which would eventually lead to
the search for better writing material. As Tu Fu also wrote,
“Everyone knows that if you light candles and lamps, moths



gather in swarms.”

Lecenp Has IT that Cangjie invented Chinese writing around 2700
BcE, but the earliest Chinese writing ever found, near the
Yellow River, dates from about 1300 sce. This is two thousand
years later than the first writing found in Mesopotamia and a
thousand years later than the earliest writing found in Egypt.
Writing was one of the few things the Chinese did not do first
—though they do have the world’s oldest living written
language.

The Chinese writings found by the Yellow River—three
thousand pieces in all, uncovered by a flood in 1899—were
inscribed on tortoise shells and the shoulder blades of deer.
All were written for the purpose of divination. Before an
undertaking, such as a harvest or a trip, Chinese people
would consult shamans, who would then make predictions.
The shamans worked with a writing system of six hundred
characters—enough to suppose that the writing system at
that point was not new. But it was used only by shamans and
only to communicate with ancestors or spirits, not by
ordinary people to communicate with one another.

Later, more and more characters were added to the system.
Chinese became an agglutinating language, read in vertical
columns from right to left. It operated so similarly to
cuneiform—albeit with different characters—that a few
historians have suggested that the Chinese developed their
written language through contact with Mesopotamia. Chinese
historians find this heretical, and there is no evidence to
support the theory other than the coincidence of similar
systems.

During the Shang dynasty (circa 1763 to 1123 sce), when the



Chinese settled into an organized, agricultural way of life,
they devoutly worshipped a pantheon of spirits, as well as
ancestors, whom they consulted before making any
important decision. Theirs was also very much a written
religion. Before making an offering to the spirits, a
worshipper would send a note, usually written on a tortoise
shell or bone, advising the spirits of the offering. A heated
bronze tool was used to cause the bones and shells to crack,
and a shaman interpreted these cracks.

Some 150,000 bones with writing on them from the Shang
period have been found, and instead of the 600 characters
used in the Yellow River writings, they used about 3,000. This
is what makes Chinese writing so different from Western
writing. Rather than paring down their alphabet, the Chinese
expanded it. By 100 ce, when paper started to be widely used,
the language had 9,000 characters. That number rose to
almost 20,000 by the fifth century and to almost 30,000 by the
tenth century, which is still far fewer than are in use today.
As new ideas and new subjects came up, new characters were
created.

During the Zhou dynasty, which came after the Shang
dynasty and lasted until 256 scg, the religious use of writing
continued, but the writing materials began to change. Bones
and shells were replaced by bronze vessels, and silk and
bamboo were also used. Much of the writing from this period
continued to be in the form of divinations, a practice
thoroughly described in the I Ching, or The Book of Changes,
which was recorded between the eleventh and ninth century
Bce. Most copies of the I Ching that have been found were
written on bamboo or wood.



Even at this early time, the Chinese tendency toward
bureaucracy and what later would be called paperwork could
be seen. Treaties between states were written in triplicate,
one copy for each party and one for the spirits. It was always
assumed that the spirits could read and that they would
prefer to receive written rather than oral prayers.
Government started keeping archives to preserve agreements
and communication between states. The archives were
extensive, and disputes were often resolved by referring to
documents in them.

By the Zhou dynasty, the Chinese were creating a
significant written record of their life and times. Mozi, the
fifth-century sce father of Chinese philosophy, wrote, “The
sources of our knowledge lie on what is written on bamboo
and silk, what is engraved on metal and stone and what is cut
on vessels to be handed down to posterity.”

Mozi lived at a time of great change in China. The
aristocracy was starting to loosen its control and the lower
classes had access to education and even government
positions. Literacy was increasing. Confucius, who lived from
551 to 479 sce, believed that education should not be the
exclusive privilege of the upper class and established China’s
first school for commoners. Also during this period, writers of
philosophy and science began to emerge from humble
origins.

Competing states tried to assemble the most impressive
people in their court—those who could read and write. One
feudal lord, Lii Buwei, in the third century sce, was said to
have gathered three thousand scholars and to have asked
them to write down their knowledge. He then collected these



writings in a 2-million-word book that he displayed in the
market, and offered a reward to anyone who could make
improvements. For him to have been able to do this suggests
a degree of literacy among common people.

People had extensive collections of books, some of which
they took with them when they traveled. In the twentieth
century, more than 40,000 tablets of wood or bamboo from
this period were discovered. They include personal
correspondence, law, medical books, textbooks, calendars,
literary writing, medical prescriptions, and many different
kinds of records. Most of this writing was done with brushes,
an improvement over the bamboo styluses that had been used
earlier. The brushes would be dipped in an ink made from
lampblack, the carbon from burned material—pine was best—
mixed with a liquid. This was an ancient concoction. Red and
black lampblack ink had been used on the divination bones of
the Shang; the ancient Egyptians had also made lampblack
ink.

The invention of brushes, made from animal hair, was also
a major step forward. It made writing possible on almost any
surface. Other cultures may have invented the brush before
the Chinese, but no other culture made it as central to its way
of life or used it for as long. China is still a brush culture
today.

It has never been clear to historians why Chinese tradition
credits the invention of the brush to Meng Tian. He was a
general from a line of generals, famous for leading an army of
100,000 or 300,000 (depending on the source) to drive back
northern invaders from Mongolia, the nomadic Xiongnu, in
214 Bce, and then beginning work on the construction of the
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