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  Foreword to the First Edition


  My affaire de coeur with ancient Egypt began in remote childhood, when I first encountered James Henry Breasteds History of Egypt at the local library; it is
  still flourishing, although many years and many distractions have intervened. It is necessary to make this highly subjective statement, I think, both to explain the reason for this book and to
  justify some of the statements which appear herein. There are occasions in the following pages when serious Egyptologists may be offended by what strikes them as a frivolous or fantastical tone.
  Frivolity there may be; but it should not be taken for disparagement of the field of Egyptology in general or of particular scholars and their pet theories. Few academic subjects are improved by
  being approached in a spirit of deadly seriousness. I suspect, in fact, that most of them can profit by a bit of kindly mockery, particularly if it is self-administered.
  That I venture to smile at a field to which I personally adhere above all others should be proof that I act from a general principle, and not from particular malice. They do but jest, poison
  in jest; no offence i the world.


  It is only fair to warn the reader that this is not a history book. It is, rather, an informal study of Egyptologya study of all things Egyptian. My criterion for selection of material
  has been very simple: I have included anything I found interesting. Hence you will encounter straight archaeological reporting, gossip, and historical theorizing in uneven quantities. You will also
  encounterI hopepeople. The individual has been rather out of fashion in serious history, although the trend is swinging back in his favor of late. I follow the fairly conventional
  viewpoint, which holds that events are the product both of The Man and The Background, but I do believe that the shape of events is fashioned by the particular man or woman who holds the reins of
  destiny at a particular moment in time. Therefore I have frankly and unashamedly talked about people when I was able to do so: about kings and queens for the most part, but also about artists,
  magicians, and even civil servants.


  Any attempt to evaluate, or even describe, the character of a historical personage is difficult and highly subjective; often the biographer inadvertently tells more about himself than about the
  subject of his biography. In the case of ancient Egyptian individuals it is virtually impossiblein fact, you can leave out virtuallyto do more than speculate. Our
  knowledge even of events is scanty and incomplete; insight into motives and influences is completely lacking. I have tried to indicate the points at which I leave solid ground and sail off into
  happy flights of fancy, but undoubtedly I have forgotten to label all the pertinent cases. My consolation is that the same error has been, and is being, committed by professional historians.


  I have often speculated as to why so many people are attracted to the study of archaeology. Certain appeals, such as the lure of buried treasure, are fairly obvious; it is to this imaginative
  human urge that most popular books on archaeology cater. But there is another type of problem involved in archaeology, and in history in general, which also appeals to a
  wide audiencethe people who like puzzles, riddles, and exercises in simple logic. When we, as students, read a history textbook, we are presented with a series of statements that we accept,
  with more or less indifference, as true. We do not see the skillful patchwork, the blending together of data from dozens of different sources, which creates a coherent picture of events; and we
  miss the fascination of following the mental processes by which the patches are matched and hooked together. To follow out these processes in detail is not only entertaining but also profitable,
  for in the end we find ourselves questioning the sources of certain statements, and even disagreeing with the conclusions which are drawn from them. Here is a consummation devoutly to be wished;
  the questioning mind should be developed by any person who reads a daily newspaper. I have tried to indicate some of the sources and some of the methods which we apply in order to derive what we
  call Egyptian history. Many of them transcend Egyptology but are seen just as clearly in this context as in others.


  
    
  


  Foreword to the Second Edition


  When I first set out to revise this book, I was naive enough to believe several kindly friends, who must have been blinded by affection, because they assured me that I
  wouldnt need to do very much. As I immediately discovered, I had to do quite a lot. Not only have (good heavens) forty years passed, but they have been years full of new discoveries and new
  interpretations, and even new characters in the story of ancient Egypt, some of whom were not known when I wrote this book. Contrary to the opinions of the uninformed, revisionism is an integral
  part of good historical scholarship. It may seem at times that revisionists have gone overboard in their attempts to find new ways of looking at old material, but it is a necessary process.


  Despite my disingenuous disclaimer that I had included only material I found interesting, it became obvious to me that I had given short shrift to certain periods and
  certain topics. Another complication arose from the fact that in the interim I had written another book about ancient Egypt which covered some of the same material. I had to decide what to put in
  which book.


  Having made my excuses I should add that producing a second edition of this book and the other, Red Land, Black Land, has been a great adventure. I have kept up with the field to the best
  of my ability and made a number of trips to Egypt, but condensing the new material and fitting it into place presented a number of challenges. I hope I have met them adequately; if I have succeeded
  even in part, much of the credit must go to my many friends and colleagues in the field, not only for their publications but also for the generous advice they have given me. I owe a special debt to
  Dennis Forbes, editor of Kmt, who took time from his busy life to go over the entire manuscript with his indispensably lethal marking pen. I am also indebted to Roxie Walker for tactfully
  correcting my misstatements on the subjects of bones and dating skeletons. Kristen Whitbread and Loretta St. John dealt with the electronic issues, if that is what they are called. thanks to those
  ladies, I didnt have to call them anything.


  this is a traditional, even old-fashioned, history that focuses on people and events rather than on social change. In a way it can be read as a detective story, which sifts through
  a multitude of clues in order to determine what really happened. there are red herrings, the usual suspects, and detectival historians, for written history is, or should be, a synthesis and
  analysis of myriad, often contradictory, clues. I mightindeed, I willreiterate my belief that learning to question and analyze so-called facts is the most important lesson a student
  can learn. It is especially important in todays world, when we are barraged by information from so many disparate sources.


  
    
  


  A Note on Names


  I have avoided the Greek renderings of certain names, such as Khufu instead of Cheops. Ancient Egyptians didnt write the vowels, therefore you will find various
  spellings of names and other words: Amen, Amon, Amun; ushabti, shabti, shawabti; Harmhab, Horemheb; to mention only a few. there are also variations in the way certain consonants are
  transliterated: Cush or Kush, Saqqara or Sakkara, and so on. My versions are arbitrary, but so are those of most other people.


  
    
  


  Ancient Egyptian Chronology


  Dating based on William Murnane, The Penguin Guide to Ancient Egypt, Penguin Books, rev. ed., 1996.


  AUTHORS NOTE


  You will find different dates in different books; the further back in time, the greater the uncertainty. Chronologies are based on a number of sources, some more reliable than
  others. the general outline of dynasties comes from the Greek writer Manetho, who divided Egyptian history into families of rulers. Modern scholars have cast doubt on certain details, but the
  system is more or less fixed in stone.


  You will sometimes encounter the terms C.E. (Common Era) and B.C.E. (Before the Common Era) instead of B.C. (Before Christ) and A.D. (Anno Domini). there is a reason for this, but I cant see the point of changing terms that have been in use so long.


  
    
      ARCHAIC PERIOD. 31502686 B.C.


      Dynasty O. Scorpion, Aha, Narmer


      Dynasty I. Unification. Menes, Djer, Djet, Den, Queen Merneith


      Dynasty II. Peribsen, Khasekhemui


      THE OLD KINGDOM. 26862181 B.C.


      Dynasty III. Step Pyramid. Djoser, Khaba, Huni


      Dynasty IV. Pyramids of Dahshur, Medum, Giza. Snefru,


      Khufu, Khafre, Menkaure


      Dynasty V. Userkaf, Sahure, Unis


      Dynasty VI. Teti, Pepi I, Mernere, Pepi II


      FIRST INTERMEDIATE PERIOD. 21812040B.C. Breakdown of central government


      Dynasties VIIX. Some partially overlapping.


      MIDDLE KINGDOM. 20401782 B.C. Reunification Dynasty XI. Intefs and Mentuhoteps


      Dynasty XII. Amenemhats and Senuserts, Queen Sobekneferu


      SECOND INTERMEDIATE PERIOD. 17821570 B.C. Breakdown of central government.


      Dynasty XIIIXVI. Some overlapping. Hyksos


      Dynasty XVII. Sekenenre Tao II, Kamose 16631570 B.C.


      NEW KINGDOM. 15701070 B.C. Reunification


      Dynasty XVIII. Ahmose, Amenhoteps and Thutmoses, Queen Hatshepsut, Akhenaton, Tutankhamon, Ay, Harmhab


      Dynasty XIX. Seti I, Ramses I and II, Merneptah, Queen Tausert


      Dynasty XX. Ramses IIIXI, Herihor


      THIRD INTERMEDIATE PERIOD. 1070525 B.C.


      Dynasty XXI Smendes, Psusennes, Pinudjem


      Dynasty XXII Libyan. Sheshonks, Osorkons, Takelots


      Dynasties XXIIIXXIV. Libyan. Country divided.


      Dynasty XXV. Cushite. Piankhi, Shabaka, Taharka


      Dynasty XXVI. Saite. Psamtiks, Necho, Apries


      LATE PERIOD. 525332 B.C.


      Dynasty XXVII. First Persian


      Dynasty XXVIIIXXIX. Egyptian dynasts


      Dynasty XXX. Nectanebo I and II


      Dynasty XXXI. Second Persian


      PTOLEMAIC. Conquest by Alexander the Great, 332 B.C. Succeeded by Ptolemies and Cleopatras.


      ROMAN. Conquest by Julius Caesar, 30 B.C. Egypt a Roman province.
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  One


  THE TWO LANDS
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  The Nebti name of Menes


  GEB THE HUNTER


  One bright summer afternoon in the year 5263 B.C., a man stood on the cliffs high above the Nile Valley. He was slightly built and only a few inches
  over five feet in height; his brown body was naked except for a kilt of tanned hide. But he held himself proudly, for he was a tall man among his people, and a leader of men. The people he led
  clustered about himwomen peering timidly out from a tangle of black hair, hushing the children in their arms; men bearing their weapons, bow and arrow and stone ax. The wind blew hot behind
  them; they had turned their backs on the desert. Once it had not been desert. Once, in the time of their ancestors, there had been water, and green growing things, and animals to kill for
  food. Now the god had withdrawn his hand from their homeland. And so they looked with bright apprehensive eyes into the new land below, a green slash of life cutting through
  the growing desolation all around. The leaders keen vision saw the gleam of water and the flicker of birds wings; his hunters ears caught the far-off bellow of a hippopotamus.
  There was food below, and water; yet still the leader of the tribe hesitated. He knew the old life, with all its perils. Could he face the more chilling peril of the unknown and, unaware of
  destiny, take the first step toward the pyramids?


  It is a pity that this picturesque episode must belong to fiction rather than history. Some of the details may be true. The first prehistoric cultures in Egypt are dated to around 5500
  B.C., but not even the miracle of carbon 14 could give a date so specif c as the one mentioned above. At some point in the remote past, man came out of the desert into the
  valley of the Nile and settled into small villages. He may have looked something like the leader of the tribe who, in a historical novel, would be christened Geb or Ab, or something equally
  monosyllabic and prehistoric. But it is unlikely that a single man with a vision initiated the transition from nomadic hunters to village farmers. The change took place over long centuries.


  Admittedly, the signs of the great change are not dramatic when they are seen in dusty museum casesflint knife blades and arrowheads, not very different at a casual glance from the crude
  tools of the hunters; tattered scraps of a woven basket that once held grain; the bones of a dog, appearing, to an untrained eye, like the bones of any wild beast. Yet the transition is more
  important than the pyramids and more exciting, in its implications, than the golden treasure of a Tutankhamon. We find ourselves here at the beginning of a long and momentous chapter in the great
  book of man. As the pages turn, we will meet kings and conquerors, poets and inventors. We will conjure up visions of treasure unsurpassed by the most luxuriant forms of imaginative fiction; we
  will encounter the darker aspects of the human spirit as well as its bright triumphs. Yet never again, perhaps, will we see the human animal take a step so gigantic as this first one, little known
  and poorly recorded as it is.


  Scholars usually place the first revolution in mans way of life between the Paleolithic and Neolithic eras. These terms, which mean Old Stone
  Age and New Stone Age, were coined to describe a change in the techniques of working stone implements, but it is the least significant of the differences between the two
  periods. The wandering hunters of the Old Stone Age became the farmers and shepherds of the Neolithic. The permanent settlement of a tribe implies agriculture and domesticated animals, and perhaps
  potterythough there is considerable variation from place to placeand people continued hunting and fishing even after other means of food production were developed. The evidence of the
  transitional period in the Nile Valley is almost nonexistentso far. One suspects that something is bound to turn up eventually, but perhaps not in the Nile Valley itself; there were
  hunter-gatherers wandering around the Western Desert, and possible signs of at least semipermanent habitation there as early as nine thousand years ago. For our purposes, however, the oldest known
  predynastic cultures of Egypt date from approximately 5400 B.C.


  Life in the early village cultures was not exactly luxurious. The houses were built of mud and sticks and consisted of a single dark room, unfloored and unventilated except for a smoke hole in
  the roof. The bodies of the dead were laid in shallow holes scooped in the sand, with no covering except straw mats or skins. But in the goods buried with them we may see the groping of the human
  spirit toward the concept of immortality. They could only postulate a continuance of the life they knew; so the hunter has his spear, the woman her beads (vanitas vanitatum, against the
  fleshless skull), and the pitiful child bones sometimes huddle against the dust of a once-cherished toy.


  The bones and their belongings can speak to us, sometimes with poignant clarity. And the mute stone and baked clay can speak as well, to those who know how to listen. So meager are the remains
  from this distant time, before the dawn of history, that archaeologists have developed ingenious techniques for wringing the greatest possible amount of information from each scrap. They rely upon
  the skills of many specialistsbiologists, who can identify the species of the gnawed bones in the kitchen middens, geochemists, who analyze pottery, and
  paleobotanists, who ponder the withered grains left in the bottom of the granary basket by a thriftless ancient house wife. (Contrary to popular report, none of the mummy seeds found
  in Egypt has ever produced a living plant; there is a limit to the preservative qualities of even Egyptian soil.)


  Most of the archaeological evidence from prehistoric Egypt comes from graves. There are a few village sites, and also the kitchen middens, an archaeological euphemism for garbage dumps. The
  prehistoric equivalents of beer cans and melon rinds are fish and animal bones, worn-out flint tools, and scraps of broken pottery. There must have been settlements of some sort near these ancient
  garbage dumps, but not many have survived. From these scanty remains Egyptologists have defined a number of predynastic cultures, interrelated, but each having its own typical assemblage (the
  collection of objects produced and used by the people of a given culture). In this period, such an assemblage might include flint weapons, beads and amulets, baskets, and pottery.


  I have never been able to decide which is duller, flints or pottery; but I distinctly remember the appalling blankness that used to seize my mind when I was asked to identify bits of pottery
  during an examination. Probably this attests to my underdeveloped imagination, for pottery has been one of the most useful tools of the archaeologist. The ordinary household pot has no intrinsic
  value, so people throw it away when it breaks, and tomb robbers sneer at it. Though a pot can be smashed, its fragments are virtually indestructible. For this reason pottery is an invaluable clue
  to chronology, since it is seldom removed from the spot in which it was originally dumped. But it is fair to say that no one ever dreamed of the far-reaching implications of potsherds until Sir
  William Flinders Petrie started thinking about them.


  It is fitting that Petries should be the first name we mention, for he was truly the formidable figure in Egyptology. Some scholars call him the father of scientific
  archaeology (for certain dark reasons of my own, I prefer the adjective critical). To list his accomplishments in the methods of excavation alone would take
  pages, but even his pioneering work in technique was less important than his approach, rigorously logical and painstakingly exact. The new approach came from Petrie himself, not from his training;
  as he plaintively remarks, there was nobody around to train him. He arrived in Egypt at a time when Gaston Maspero, the dedicated French director of the Egyptian Antiquities Department, was
  beginning to insist upon rules and regulations in excavation, thus destroying all the fun of what had been a joyous free-for-all of plunder and wanton destruction. But Petrie, who carried on a loud
  private war with both native and foreign thieves, did not even think much of Maspero. Petrie had a marvelous gift of invective; his blasphemous comments upon inefficiency and crooked dealing were
  uttered in an elegant scholarly style, which gave them even greater force. In his autobiography, Petrie inveighs against other archaeologists, the Department of Antiquities, Maspero, the British
  Museum, the French in general, and a good many Egyptians in particular. This may suggest that it was Petrie, and not the rest of the world, who was out of step. He was; but only because he was
  leading the parade, and his contemporaries had not yet learned the precise and intricate measure of the movements he set. Very little of Petries passion is personal; the people he damns to
  the lowest pits are those who, through stupidity or venality, allowed his precious antiquities to suffer. He liked most of the Egyptians he worked with, and won their affection and loyalty so
  completely that the men he trained in excavation, inhabitants of a village called Quft, supplied archaeological expeditions with headmen and diggers for many years.


  The aspect of Petries character that astounds us even more than his fanatical insistence on detail is his fantastic energy. He ranged over Egypt from the Delta to the cataracts of Nubia
  like a mythological dragon, gulping in raw material and ejecting it in the form of neat volumes that cataloged bones, stones, beads, and pots. The real proof of his genius is that stories are
  beginning to collect about him, as is the case with the absentminded scholars in other fields whose passion for their work leaves them little time for the unimportant amenities of everyday life.
  Petrie himself describes, with characteristic gusto, how he used to work naked in the stifling corridors of the pyramids like the Japanese carpenter who had nothing
  on but a pair of spectacles, except that I do not need the spectacles. He thought nothing of walking ten or twenty miles across the desert to collect the weekly payroll for his crew; and on
  one dig in Palestine he and his assistants had to get their drinking water from a well whose contents, in color and consistency, resembled thick split-pea soup. This was all to the good, Petrie
  comments blandly; in one dish they were getting not only water, but vegetables and meat as well.


  Working for Petrie must have been rather a strain. His eating habits, which he expected his students to emulate, were particularly difficult. A row of tin cans and a can opener were set out on a
  slab in the tomb, which served as the expedition dining room, and when Petrie had finished he left what remained in the can for the next diner. It is rumored that two of his students fell in love
  while nursing each other through simultaneous bouts of food poisoning.


  I have no compunctions about repeating these tales, because in my opinion they add to, rather than detract from, the stature of a great scholar. Most of the major contributions to the sum of
  learning have been made by men who had something else on their minds besides the amount of salt in the soup.


  Among Petries many accomplishments was the classification of the prehistoric Egyptian cultures. He had no written material, and even the most basic chronological tool of the
  archaeologist, a stratified site, was lacking to him. Such sites are rare in Egypt but common in other parts of the Near East, where they have provided the best source of relative chronology. The
  best examples occur in the area between the Tigris and Euphrates, once the kingdom of Babylonia. Here the flat land is broken by steep-sided mounds, or tells, which were long regarded as man-made
  even before archaeologists started digging into them. The tells are city sites, representing centuries of continuous occupation. The earliest settlement was built on ground level. When it was
  destroyed, by armed conflict or by the natural processes of decay, the succeeding inhabitants leveled the ruined walls and built on top of them. Over the centuries the town
  grew higher and higher, perching upon the ruins of its ancestors. When an archaeologist digs such a site he can therefore assume that the town on the top of the heap is the latest in time, and the
  remains on the lowest level are the earliest. He can thus derive a f oating chronology, which gives the sequence of the different cultures but not their absolute dates. He may number
  the cultures in order, or give them letters of the alphabet, working from the top down or the bottom up; and I, for one, wish he would get together with his associates and decide on a consistent
  method. The third level from the top of a mound called Tell Asmar may be referred to as Asmar III, or Asmar Cor Asmar VI, if the mound has nine levels. In order to pin down his floating
  chronology in terms of absolute time, the archaeologist must have at least one object that can be dated, either by an inscription upon it or by cross-reference with another culture whose absolute
  chronology has been fixed.


  Petrie had no such site, and no reference books for cross-checking. A pioneer has to write his own books. All he had were graveshundreds of them, scattered, and lacking any obvious
  relationship to one another or to anything else. The graves were only pits scooped out of the sand. They contained a variety of objects, though most of them had two things in common: bones and
  pottery. Yet Petrie dared to ask himself whether these holes in the ground could be arranged into a time sequence. That he ventured to ask the question at all is proof of his talent; that he could
  answer it, comes very close to genius.


  The bones did not look promising, so Petrie turned to the pots. There were a lot of them, andmore importantthey were not all alike. Pottery has another handy quality, in addition
  to the ones we have mentioned. It is subject to the dictates of fashion; it changes.


  Taking a group of some seven hundred graves, Petrie, who had begun as a statistician, made an index slip for each grave. The slip was ruled in columns, one for each type of pot found in the
  grave. These had already been divided into a number of general categories by their appearancered-polished ware, blacktopped ware, rough ware, and so on. As his starting point Petrie chose a type called wavy-handled (because it has wavy handles). These pots are derived from foreign types; we can trace their development from primitive
  prototypes in Palestine, but they appear fully formed in Egypt. The waves are ridges pressed into the ledge handle by the fingers of the potter; they enabled the carrier to get a better grip on the
  vessel.


  In the earliest stage, these pots are globular, with pronounced handles and well-defined ridges. Later they become slimmer, with less prominent handles. In the last stage, the wavy-handled pot
  is a tall cylinder with a simple waved patternthe remains of the original handlearound its upper section.


  In defining these stages, Petrie made an assumption: that, as time went on, the features of a pottery type degenerated from functional to purely decorative. This assumption was
  supported by the change in the contents of the jars. At first they contained an aromatic ointment covered by a thin layer of clay. Then the ointment was replaced by scented clay. Last of all were
  the jars containing only solid clay. Here the notion of degeneration is more obvious, and it does not speak well for the predynastic Egyptians. As the relatives of the dead became more
  sophisticated, they decided that while they could certainly use the precious ointment themselves, its utility to the dead was only problematical. The poor corpse was not really cheated. Its needs
  could be served by magic, and the proper incantation could turn the clay into ghostly ointment. In later periods, this process of magical substitution reached its logical culmination; the dead were
  equipped for the hereafter by means of models, or even pictures, of the objects they would need.


  Having established the earlier and later types of this particular pottery class, which he called W, Petrie had the beginning of a chronological sequence. Now he could begin to tie
  in the other pottery classes that were found in company with the wavy-handled examples. Some of the graves that contained wavy-handled pots also had pottery of a class that Petrie designated
  L, for late, because it continued in use up to historic times. This gave him a terminal point, since the examples of the L type
  that occurred in First Dynasty graves could be dated. In all Petrie worked with nine classes of prehistoric pottery. Besides the  L and W classes he had a blacktopped
  red group (B), a red-polished (P), a rough (R), and others. Not all the graves contained all nine classes of pottery, but each grave contained at least two; if a grave did not have more than one
  class, it was useless for a comparative methodology, and Petrie did not include it within his corpus of examples.


  Through correlation with the wavy-handled types Petrie was able to work out sequence patterns for the other classes of pottery. Of course, the chronological developments of various classes had
  to be consistent. For example, let us assume that subtypes 912 of wavy-handled pottery are consistently found with subtypes 13 of the red-polished ware. Then subtypes 46 of the
  red-polished ware cannot occur with the wavy-handled subtypes of an earlier datesubtypes 19. If they do, then something is wrong with the internal arrangement of one class or the
  otheror both. This is a very simplified example of the sort of crosscheck Petrie had to make with nine different classes of pottery and seven hundred graves. And he had no computer! The
  logical processes involved are not especially profound, but the scope of the material is so broad that ones imagination reels in considering it.


  However, this was precisely the sort of problem at which Petrie excelled; as a recorder of multitudinous details, he was probably without a peer among archaeologists. He gave numbers to all the
  subtypes within his nine classes and wrote the numbers on his index slips, one slip for each grave. Having transformed his pots into mathematical symbols, he could juggle bits of paper rather than
  objects; we can picture him hovering over a big table spread with an intellectual meal of seven hundred index slips, rushing from one side of the table to the other in order to find the right spot
  for a particular slip, and feasting his eyes on a particularly consistent arrangement, like a gourmet at a seven-(or seven-hundred-) course dinner.


  In the end, Petrie had a series of grave groups whose pottery formed a consistent and logical pattern. The pottery classes overlapped in time, naturally; one category
  might be in its last stages of development before another category came on the scene, and the oldest class might have vanished altogether before the latest one appeared. Yet the overlapping of
  classes was continuous, and there was never a point at which a comparative method, involving at least two types, could not be applied. Petrie had forced his scattered graves into a sequence, and
  the numbers he assigned to the grave groups were called sequence dates, for they had no connection with years B.C. There were fifty numbers in all, running
  from thirty to eighty; it was typical of Petrie that he left a range open for future discoveries that might antedate his earliest graves.


  Petrie had developed a framework into which newly discovered graves could be fitted by a simple comparison of pottery types. There was still no way of dating prehistoric objects in terms of
  absolute time. However, the framework did provide a comparative chronology, and it was more capable of being broken down into broader subdivisions than single sequence dates. Certain groups of
  graves, and hence of sequence dates, formed distinctive assemblages, which had enough in common to be labeled as separate cultures.


  The criteria used to distinguish cultures involve materials other than potterystone tools, weapons, ornaments, and so on. An increasing number of prehistoric village sites have turned up;
  the objects found at these sites also form coherent assemblages. At one of these sites, a discovery made in 1925 took Petries work out of the realm of theory. Gertrude Caton-Thompson,
  working at Hememieh, found a stratified site, and there were Petries prehistoric cultures in the sequence he had postulated. Below the earliest he had identified she found a still earlier
  culture, which was assigned sequence dates from the numbers the great pioneer had left open for just such an eventuality. Since Petries day his work has been refined and to some extent
  revised, but the basic sequence remains.


  Thanks to the work of Petrie and Caton-Thompson and their successors, we now have a very general picture of prehistoric life in ancient Egypt. Even at this early period we must distinguish
  between the two major geographical subdivisions of the countryUpper Egypt and Lower Egypt.
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  In order to comprehend this terminology, the reader must adjust to what may seem a piece of striking illogic: Upper Egypt is the valley of the Nile, from the Cairo
  region south, and Lower Egypt is the Delta. The illogic is only illusory; it arises from the fact that the Nile flows from south to north, and the region nearest the source is properly
  upper in relation to the mouth of the river. Since the Delta is at the top of modern maps, with the river hanging down like a tail, most people find the Upper EgyptLower Egypt
  concept hard to keep in mind. I dont blame them. It was years before I could read Upper Egypt without making a conscious mental effort to remember where it was. All I can do,
  however, is sympathize, because the names are often used by archaeologists, and there is no changing them now. To confuse the issue still more, some scholars believe that in ancient times Upper
  Egypt ended near Assiut, with Lower Egypt being everything north of that city.


  The two regions differ from each other in many ways, the most obvious being that of physical topography. Upper Egypt is a fantastic countryfive hundred miles long by perhaps five miles
  wide. On either side of the river is a narrow strip of fertile black soil, bounded by sand and by the steep cliffs of the desert plateau through which the river has, through immemorial ages, carved
  and deepened its channel. The line between living and dead land is sharply defined; one may stand today with one foot on the sand and the other on the green-growing fields. The ancient Egyptians
  were keenly conscious of the difference between the black land and the barren red land, and these two terms occur frequently in their literature. The black land was
  precious and cherished. Temples, palaces, and towns were built whenever possible on the wasteland of sand, which lay between the fertile strip and the barrier of cliffs, so that not an inch of
  cultivable soil would be wasted. The two narrow ribbons of black land, one on either side of the river, have always supported a disproportionately large population, when one considers the actual
  acreage under cultivation. In ancient times this situation was possible because of the unfailing fertility of the soil, which was the result of a unique phenomenonthe annual flood, which
  deposited not only water but also nutrient silt upon the fields. Other rivers perform this obliging service, but never with the regularity of the Nile; so predictable was
  the Nile rise that the ancient Egyptians called one of their seasons Inundation, for during those months the land was always under water, soaking up the life-giving nutrients that the
  river had taken up in its northward flow.


  The idea of automated irrigation may sound paradisaical to a farmer, but it was not so easy as one might suppose. The height of the river varied from year to year, and a difference of inches
  might mean the difference between famine or prosperity. Further, the water had to be directed to the proper place during the dry months, which are very dry indeed.


  When the Nile nears the Mediterranean, it breaks up into several branches whose beds form the large river Delta. In ancient times this land was swamp, thick with reed and papyrus and teeming
  with bird and animal life. There was no need for irrigation or inundation here; the problem was that of too much water.


  There was a contrast between the Delta and the river valley in psychological, as well as physical, terms. The Delta bordered on the sea, which was the ancient highway of commerce and conquest;
  the valley was isolated on both sides by wild deserts and wilder people.


  It would seem logical, then, that the Delta region developed earlier, and more quickly, than did the south. This doesnt seem to have been the case. However, we know more about Upper Egypt
  than about the Delta. Material that survived in the hot, dry air of Upper Egypt rotted away in the Delta swamps. This fact affects archaeological knowledge in two ways; not only is there less
  material to be found in Lower Egypt, but also less work has been done there. It is frustrating to excavate in a region where you have to work in water up to your knees, and infuriating to get only
  indistinguishable lumps of rotted material for your pains. It is no wonder that archaeologists prefer to breathe the salubrious desert air of the south, which has preserved even such fragile
  objects as textiles and painted reliefs. However, long-suffering scholars have in recent years worked extensively in the Delta, and the picture is constantly being revised.


  The seathe Great Green, as the Egyptians called itmay be a high road for contacts between peoples, but it may also be a barrier. An island is
  hard to invade, and in one sense all of Egypt was an island society. The sea protected it on the north, and inhospitable deserts deterred invasion on both sides. Conquest from the
  south was hampered because of the nature of the river upstream from Egypt. From Aswan north to the Mediterranean the Nile was and is easily navigable, but south of Aswan there was a cataract
  region, a stretch of river filled with rocks and waterfalls, which rendered the passage of ships difficult and peril-filled. This situation has changed since the construction of the Aswan dams, but
  during the period that is the subject of this book there were five more cataracts south of Aswan, some even more dangerous than the first. The first cataract was, for many years, the southern
  boundary of ancient Egypt.


  Barriers, of water or desert, can keep out other things besides invading armiestrade, and new ideas, for instance. One theory of the beginning of history in Egypt maintains that the
  valley was developed more quickly than the Delta. If Egyptian civilization owes something to external stimulation, the stimuli could have been transmitted via the Red Sea route and brought overland
  across a well-known caravan route that leads from the sea to the region around modern Luxor. So far, excavation in the area has not turned up any physical proof of such contact. Another theory
  holds that the predynastic cultures of Nubia were much more advanced than earlier, Eurocentric scholars believed, and that they interacted with their kin to the north. A cemetery at Qustul, in
  Lower Nubia (thats the region closer to Egypt than Upper Nubia), contained graves so large and so rich that the excavator, Bruce Williams, considered they must have belonged to great chiefs,
  or even kings. There is no sneaking around this by claiming that the graves belonged to Egyptians or Egyptian vassals; the artifacts were typical of the A-group Nubian culture, which in its later
  phases (you might have known there would be phases) was contemporaneous with the late predynastic in Egypt. Williams even put forth the daring suggestion that these Nubian rulers conquered southern
  Egypt and were the stimulus for, if not the actual founders of, pharaonic civilization. This theory is considered pretty far-out, and the sad thing is that with much of
  what was Lower Nubia now buried fathoms deep under Lake Nasser, there may never be a definitive answer.


  When I was a graduate studentback in antedeluvian timeswe were given neat lists of prehistoric cultures, one succeeding the other like steps on a ladder: Tasian, Badarian,
  Amratian, Gerzean, and Semainean in the south; Fayum A, Merimde, and Maadi in the north. Each culture had a few more amenities than the one that had preceded it, and the latest, Gerzean-Semainean,
  had achieved a fairly high standard of living for a predynastic society, with painted pottery, beautifully worked flint tools, stone vessels, metal, and neat houses.


  These cultures were named after the type site, the place where that particular culture was first unearthed. This is a time-honored and hideously confusing device, as anyone who has encountered
  the Aurignacians and Levalloisians of European prehistory knows to his sorrow. It becomes even more confusing when archaeologists change their minds about the namesas they almost always do.
  Semainean was always a suspect culture; it is now generally believed to be a variant of the Gerzean. Tasian may not exist either, except as a form of the Badarian. Amratian is now generally
  referred to as Naqada I, and Gerzean is Naqada II and III, each with internal subdivisions; so according to some dating systems, late Gerzean (from about 3500 B.C.) is
  equivalent to Naqada IID1 and D2. You will be happy to hear that so far Badarian is still Badarian. It is the one Caton-Thompson found at Hememieh, underneath Petries two major
  culturesAmratian and Gerzean.


  We may as well get all the names in while were at it; Naqada III is also known as the Protodynasticas compared with the Predynastic in generaland in some quarters Naqada
  IIIC is referred to as Dynasty O. More about this ambiguous period later. (If you happen to run across a reference to Dynasty OO, take my advice and ignore it.)


  Perhaps the most useful remark we can make about the predynastic cultures is that they are related to one another, not only chronologically but also causally; each has
  certain things in common with the one that followed it. In general, the nearer in time to the First Dynasty, the more complex the societythe more civilized, in our terms. Yet
  conventionally the beginning of civilization in Egypt does not occur until historic times, with the beginning of the First Dynasty. We are cautiously tiptoeing around the edges of a problem that
  is, in part, one of terminology; scholars are not as precise as they might be in defining words like culture and civilization. The two words are sometimes used interchangeably, but
  not all cultures are civilizations. Civilization itself may be used specifically, as in the phrases Egyptian civilization and Chinese civilization, or it may be
  used as an abstraction, to describe a state of affairs that is contrasted with barbarism. The lack of precision is regrettable; however, we may avoid a certain amount of confusion by restricting
  ourselves, at this point, to the second of the two meanings. We have been talking about prehistoric, or predynastic, cultures. Gerzean, Amratian, and the rest are not civilizations, nor are they
  civilization. At what point, then, does a culture acquire the traits that enable it to be considered a civilization?


  THE WAGON OR THE MOUNTAIN


  After the phenomenal leap from nomadism to settled village life, prehistoric culture shuffled along rather placidly for a few thousand years. Then something peculiar
  happened.


  Scholars who concern themselves with the broader problems of history often anthropomorphize the cultures they are comparing. The man-shaped figures that represent civilizations may be pictured
  as climbing a ladder or a mountain slope, progressing ever higher on their way towhat? Us? But if we are determined to have an analogy, we might say that the process of civilization more
  closely resembles the acceleration of a wheeled vehicle on a downward slope; slow at first, then ponderously gaining speed until it rushes headlong across the level plain beneath. Momentum carries
  it on for some distance, initially at a speed so great that it may seem as if acceleration were still taking place. But eventually the heavy vehicle slows . . . and slows .
  . . and stops. And there it remains, in a state of rest, until some unknown force returns to push it toward another slope, or until it decays and disappears.


  We cannot really compare a culture to a wagon any more than to a human being climbing a mountain. But analogies are fun, and this one gives a mental picture that may be useful to us. For
  something did give the Egyptian prehistoric culture a shove, during the late period we call Naqada II. The picture of society we see then is noticeably different from that of the earlier cultures.
  People lived in houses with windows and doors, and wore clothing woven out of flax. The flint tools are elegant, even to an antiflint observer; and copper is increasingly used for artifacts which
  had been made of stone. Graves are deeper and more carefully built, sometimes lined with wooden planks. There are differences in the graves now, some still small, some larger and more pretentious,
  and the grave goods of the larger tombs are richersure signs of class differentiation. People had more time for activities that were not directly related to the struggle for existence; they
  played games and they painted pictures on their pots. The old brown and red pottery continues, but a new type enters, made of a new kind of clay and decorated with quaint little figures of men and
  animals and boats. The boats carry insignias, which may be the standards or devices of small political units; we assume that in this period the land of Egypt consisted of many communities, each
  governed by a local chief. These changes are striking, but they are not so striking as the further changes that are about to occur. We are very close to the First Dynasty nowto the beginning
  of history and of civilization, properly speaking. We are curious, not only about what happened, but also about why it happened.


  Let us go back to the wagon on the slope. We might carry the analogy one step further and ask: Does the wagon creep along (we will grandly ignore the fact that neither a culture nor a wagon can
  be said to creep) until it reaches the point at which the ground drops away from beneath its wheels; or does someone come up behind it and give it a shove? More pedantically: does civilization arise naturally out of a primitive culture because that culture has, by slow accretion, reached a critical stage of development; or does an external
  stimulus serve as the catalytic agent?


  I would like to avoid the term primitive, because it implies a certain value judgment. I cant do it, though. Alternatives like preliterate and
  prehistoric are at once too explicit and too vague. You know what I mean, and I know what I mean, so lets stick to primitive.


  We may argue about exactly what distinguishes a civilization from a primitive culture, or even about whether such a clear-cut distinction can be made. Lets not argue about it. Let us
  merely agree that certain new elements are necessary to define a civilization: monumental architecture, centralized government, a division of labor resulting in social classes, and, perhaps most
  important, writing. If we think about these elements, we see that each of them implies more than it says about the society in question. Monumental architecture, for instance, requires advanced
  techniques in the preparation of materials, and some understanding of architectural and mechanical principles; it also suggests that the state can spare some of its members from the basic work of
  food production to work on labor gangs; further, it implies that there is an elite group within the state that has the power to order and supervise such labor. The keeping of records becomes
  necessaryfor purposes of taxation, if for no other reason.


  So when and where did all this begin? Did the idea spread outward from the original center to other societies, or did it occur independently in various parts of the world? If it did occur only
  once, where was the cradle of civilization?


  The problem of Diffusion versus Independent Invention is still being debated by scholars, and also by people whose scholarship is, to put it nicely, goofy. The latter believe in a single source,
  but they dont agree on what it was. Some give the credit to the hypothetical geniuses of the lost continent of Atlantis. However, the most popular current theory favors visitors from outer
  space. I dont want to get started on this, because it makes me lose my temper.


  A slightly more believable version of the Diffusion scenario holds that all advanced civilizations derived from a single terrestrial source, with Egypt being the leading
  contender. It is only slightly more believable, really. Despite superficial similarities such as pyramids and sun worship, the advanced civilizations of the Americas have no provable, direct
  connection with the much older civilizations of the Middle East.


  Its not as simplistic as that, of course. There is always communication among cultures; the closer they are geographically, the more frequent the contacts. Enterprising merchants have
  been around since prehistoric times; some such trader might have seen a pot whose shape took his fancy and brought it home to be imitated and improved upon. He might have watched, openmouthed, as a
  priest scribbled weird symbols on a piece of stone or stamped equally weird symbols into a clay tablet; once the purpose of the exercise had been explained, its usefulness would have been apparent
  to a keen-minded man. This process is sometimes referred to as stimulus diffusionthe copying of a concept instead of an object.


  Ancient Sumer and Ancient Egypt arent that far distant physically. Egyptologists and Sumerologists have been arguing for years about which of their pet civilizations was the first to
  invent writing. For a long time the Sumerologists were ahead. Their arguments went like this: Despite the fact that elements of the two cultures appear dissimilarthe mud-brick ziggurats of
  Mesopotamia and the stone pyramids, the pretty picture writing of Egypt and the bird-track cuneiformthere are signs of Mesopotamian influence in Egypt at the very end of the predynastic
  period. Cylinder seals are typical of Mesopotamia and atypical of Egypt, but there are cylinder seals in late predynastic graves. Building stone is scarce in the flat plains of the Land of the Two
  Rivers, so the natives of that region built in brick; the earliest large-scale architecture of Egypt is in the same brick, and it imitates a well-known Mesopotamian style, recessed brick niching.
  Even when the Egyptians began to quarry their numerous fine sources of stone, they cut it up into brick-size pieces.


  These traits died out early in Egypt and were replaced by Egyptian ways of doing things. Stone architecture began to employ the monolithic blocks we can
  see in the Giza pyramids; seal impressions were made with stamp sealsscarabsinstead of with the cylinder type. And the writing, of course, is completely dissimilar. The pictures of
  objects, which became the hieroglyphic symbols of Egyptian writing, were all Egyptian objects. But who got the idea first, the citizens of Sumer or those of Egypt?


  Not that it really matters. However, since some people think it does matter, the reader should be informed that in recent years discoveries at the holy city of Abydos in Egypt have turned up
  examples of writingtypically Egyptian writingthat are earlier than anything found in Mesopotamia. So there.


  Lets get back to the wagon. The analogy isnt bad, actually. The achievement of civilization, however arbitrarily we define it, was not an event; it was a process, and a complicated
  process at that. A number of factors were responsible. The concept of stimulus diffusion, which we mentioned above, was undoubtedly one of those factors, but the idea of writing wouldnt have
  caught on unless the borrowing culture had reached a stage of development in which the new concept was understood and desired. In terms of our analogy, both a change in terrain and a push are
  needed to get the wagon going; the stimulus would not be felt if the circumstances were adverse.


  Because people like simple answers, scholars once postulated a dynastic race whose people entered Egypt at the end of the prehistoric period, bringing with them the gifts of
  civilization. They unified the land and, like the Normans in En gland, ruled the conquered indigenes as a racially distinct noble class, before interbreeding produced a single people. The dynastic
  race came from Asiaa large place, but one cannot summarize the conflicting theories of origin more precisely than that. They spoke a Semitic language, which mingled with the Hamitic
  (African) tongue of the natives to produce the Egyptian speech.


  The term race is out of favor, and rightly so. Anthropologists use it to delimit certain groups of human beings in terms of nonessential differencesskin color, hair texture, shape of skull, and so on. Study of predynastic skeletons suggest that they may belong to several different physical subtypes, but we
  cant be sure who these people were, where they came from, or what they actually did. All sorts of people came into Egypt, from prehistoric times onwardmerchants, traders, invading
  armies, immigrants, envoys. We will see them coming, and sometimes going, as we follow the long centuries of Egyptian history, and once we get well into history proper we can document foreign
  influences more accurately. But in preliterate cultures we dont have written records, or even much material. Often the evidence for a race of invaders consists of cultural
  changes, which, in prehistoric societies, primarily means new kinds of pots. I have a prejudice against this sort of argument. I get idiotic mental images of invading armies brandishing pots, which
  they thrust threateningly into the trembling hands of the conquered indigenes. Current thinking, I am pleased to report, denies the dynastic race and the waves of invaders. Cultural change can
  result from trade as well as conquest, and the more we learn about predynastic cultures the more we see continuity and interrelationships.


  This has been an unsatisfactory sort of discussion; instead of answering questions, it raises new ones. But this is the subject matter of prehistoric archaeology, when it goes beyond the simple
  cataloging of bones and pottery. The questions raised are important questions. If they are ever answered, we will learn much, not only about Egypt, but also about the human animal in general. The
  scope of the problem is universal, and the answers deal with man himself.


  The beginning of history in Egypt is signalized by a noteworthy eventthe unification of the country into a single nation, whose boundaries ran from the sea in the north
  to the first cataract of Aswan. We know very little about political organization before this consolidation. We assume that the small tribal units of the early predynastic gradually amalgamated
  and formed larger social and political groupings. At one time Egypt may have been made up of several dozen little states, each ruled by a prince or a chief. Through
  conquest and marriage and the other techniques of imperialism the smaller units were eventually joined into larger kingdoms. We have now ambled into the late predynastic period, aka the
  Protodynastic, Naqada III, or according to some people, Dynasty O.


  A lot more is known about this period than was the case thirty years ago. One of the most fascinating sites is that of Hierakonpolis, which is about thirty miles south of Luxor. (As the reader
  may have guessed, I have selected it from among several other places because Ive been there.)


  There have been sporadic excavations at Hierakonpolis for over a century. Early expeditions turned up some of the best-known artifacts of the late predynasticthe Narmer palette, the
  so-called painted tomb, the Scorpion mace head, and so on. In the late 1960s an expedition settled in for the long haul, and it has laid bare innumerable cemeteries, a town site of considerable
  extent, and the remains of one of the first temples found in Egypt. The temple was dedicated to the god Horus, who became the symbol of kingship and one of the most popular deities of Egypt
  throughout dynastic history. The fact that Horus was apparently the local god, the sheer size of the town, and the existence of various royal artifacts suggest that Hierakonpolis was the capital of
  an Upper Egyptian kingdomone of several, perhaps, with Thinis (Abydos) and Naqada as rivals. Eventually, to make a long story short, the kingdoms became one. Whether diplomacy and royal
  intermarriage were factors is and probably always will be unknown, but there certainly was a lot of fighting. Scenes of battle and the ceremonial bashing of captives appear on carved objects dating
  from this periodknife handles, m ace heads, and stone palettes.


  Presumably a similar process was going on in the Delta, so that eventually there were two kingdoms, one in the north and one in the south. Each kingdom had its own set of symbols and insignias
  and its own protective gods and goddesses. The king of Upper Egypt wore a distinctive White Crown and the king of Lower Egypt a Red Crown.
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  Crowns of the king of Egypt Above, right to left: red crown, white crown, double crown Below, right to left: blue crown, Nemes headdress


  We know that there were kings of the southland, for one of them was the Unifier, who conquered the north and became the first king of the Two Lands of Egypt. We know his nameMenes. We
  know when this signficant event happened. It was in 3400 B.C.; or 3110 B.C.; or maybe 2850 B.C.


  A relative chronology like Petries presents problems of one order; absolute dating has its own difficulties, and they are not minor ones. The adjective absolute may sound
  misleading. How can a system be absolute when we can give three alternative dates for an event like the beginning of the First Dynasty? We would expect one date, or none at all. Let us now consider
  some of the techniques used in Egyptian chronology. It is a complicated subject and deserves a section all to itself.


  TROUBLES WITH TIME


  If the reader is up-to-date on archaeological matters, he may expect a short, snappy answer to all the problems of chronology: carbon 14. He would be mistaken, on two
  counts: there is nothing short or simple about the radiocarbon process, or its applicability to historical problems; and, in fact, it did not solve the major chronological questions about dynastic
  Egypt. The process is certainly fantastically useful in other parts of the past, particularly in those very remote eras that are the province of the archaeologist-anthropologist rather than the
  archaeologist-historian. But in the case of Egypt, the previously established dating system helped to establish the validity of the carbon 14 process rather than the reverse.


  The savage reader (to plagiarize Mark Twain) may reasonably ask at this point, Why talk about it, then? There are several good, logical answers to the question. One is that the
  radiocarbon process is very useful in dealing with Egyptian prehistory; another is that carbon 14 is only one of a number of related methods, the great gift of the physical sciences to history,
  which deserve a more than cursory treatment. But the real reason I want to discuss carbon 14 is because it delights me by its inherent improbability. Eighty years ago, the suggestion that a
  physicist could tell an archaeologist the age of a piece of wood by purely physical, laboratory techniques would have struck said archaeologist as completely preposterous. This is the real
  excitement of archaeology, and of life in general: that the horizon of what may be known is not bounded by what is known. And, of course, the development of the radiocarbon process is a fascinating
  intellectual adventure in itself.


  In 1945, Willard F. Libby of the University of Chicago was studying the effect of cosmic ray neutrons upon the nitrogen of the atmosphere. The result of the meeting was a genuine, if tiny,
  nuclear reaction; the product was radioactive carbon. Libby argued that since its chemical behavior is the same as that of ordinary carbon, this carbon 14, or radiocarbon, should form carbon
  dioxide molecules and mix in with the ordinary carbon dioxide of the atmosphere. Every high school student of biology knows that carbon dioxide is taken in by plants in the
  process of photosynthesis. Since animals live of plants, the conclusion was logical, though rather startling: all living matter should be weakly radioactive, from the tiny proportion of carbon 14
  that it absorbs.


  The first verification of Libbys theory came from a decidedly inglorious sourcethe methane gas given of by the city of Baltimores sewage. Not only did this decaying organic
  material give of radioactivity, but it contained exactly the proportion of carbon 14 that Libby had predicted. Subsequent tests were performed on samples of wood, oil, and other material from all
  over the world. The proportions were as predicted.


  This was a good confirmation of the theory, but it was more than that. Libby immediately saw the possible application of the process to dating. Among his samples had been wood from the tombs of
  Snefru and Djoser, kings of the Fourth Dynasty. The dates given by radiocarbon checked out with the calculations Egyptologists had made independently.


  How does it work? Obviously the laboratory apparatus did not contain a neon coil that lit up and read 4,500 years. Before the laboratory results could be translated into years of time, a lot of
  work had to be done.


  Lets take a specific organic object as an examplean oak tree, perhaps. When the tree died, it of course stopped taking in carbon 14. As it lay in the earth, or in the walls of a
  building in the form of planks, the radiocarbon it contained at its demise, being unstable, began to disintegrate. Libby calculated that the rate is about one percent each eighty years. The process
  of decay is exponential; that is, in the first eighty years one percent of the total decays, in the next eighty years one percent of the remaining total, and so on. Scientists talk about decay rate
  in terms of its half-lifethe length of time it takes for half the original radioactive content to decay. At the latest measurement, the half-life of carbon 14 is 5,568
  years.


  Thus, by measuring the amount of carbon 14 remaining in our oak tree, or any piece of it, we can calculate (and if that sounds simple, it is not) how many years have
  passed since the tree stopped living. Truly, the process is brilliantly conceived. But it has certain limitations.


  These limitations arise from various causes. One is the problem of the increase of error. You may have seen radiocarbon dates given in various publications; they look something like this: 3,325
  years + ---150. The plus or minus indicates the range of possible error. The older the date given, the greater the range. Why the lack of precision? Well, for one thing, it is very
  difficult to get an uncontaminated sample, free of modern organic substances. If the sample we are working with is fairly recent in age, it still contains a large part of the original radiocarbon;
  hence, the intrusion of a chunk of modern carbon 14 represents only a small proportion of the total and does not affect the results too much. But if our object is thirty thousand years old, it has
  lost all but a tiny amount of the carbon 14 it contained at its demise; the amount is so small that it is hard to detect, even with precise laboratory instruments, and any intrusion, however
  minute, affects the results enormously. The problem of contamination was a serious one at first, when the process was new and unfamiliar; field-workers packed samples in straw or allowed bits of
  root from living trees to get into the container. Another source of contamination is the atmosphere itself; laboratory instruments must be carefully shielded against cosmic rays and must themselves
  be completely free from radioactive contamination. The composition of the atmosphere has been changed in the past century, not so much by atomic explosions as by the old carbon
  released by the combustion of coal and oil since the Industrial Revolution.


  All these factors affect the accuracy of radiocarbon dates. Then there is the pleasingly mysterious systematic uncertainty, the causes of which seem to be unknown, which gives
  errors of one hundred to two hundred years. Further limitations come from the fact that only certain materials are suitable for processing. Charcoal and well-preserved wood are best; bone, for
  various reasons, has given unsatisfactory results. The sample must be burned to be tested, which means that choice specimens are not readily relinquished. And, because of
  the rapid (in geologic terms) decay rate of carbon 14, the process cannot be used with any material that is over 70,000 years old. This is plenty long enough from our point of view, but it
  frustrates archaeologists who work with fossil man and his immediate ancestors.


  Several other physical techniques are employed in chronology. Thermoluminesce analyzes the decay of certain elements in pottery. Dendrochronology
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