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PREFACE

“Archaeologists dig up Indian bones and study old things to
make money.” This is an eight-year-old boy’s answer to the
question: “What do archaeologists do, and why?” Yet it is not
too different from answers given to the same question by a
large portion of the lay public. On the other hand, an eleven-
year-old boy answers with: “They study early man, his habits,
weapons, and goods, to find out what we originated from.”
This particular eleven-year-old happens to be my son, and
may not be a fair example; but the definition and explanation
actually came from a sixth grade unit in social studies, and
not from me. These two responses, and the differences be-
tween them, make an important point. The field of archaeol-
ogy is coming into public awareness more and more, but it is
an imperfect awareness. Although elementary education is
providing understandings which produce answers like the
one above, the average person does not really know exactly
what archaeology is all about or why anyone would consider
making it his life’s work. This book is an attempt to present in
brief form the essential hows, wheres and whys of archaeol-
ogy. It is not a textbook treatment of the subject but a
consideration of the many complexities of archaeology
through example rather than exhaustive description.

Perhaps a word or two of explanation are in order with re-
gard to some of the specific examples and illustrations chosen.
They reflect the author’s particular viewpoint and back-
ground, and as such are rather heavily biased in the direction
of material which is historical and even non-archaeological
in the orthodox sense. While no apologies are offered for this
particular choice, it is perhaps useful to explain that it reflects
in part a point of view which is not necessarily shared by all
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members of the archaeological profession. It is hoped that

much of what is different here will eventually become a part
of the “mainstream” of archaeological method, but at this
writing such is not necessarily the case, and the reader should
know this. In those few cases where true conjecture enters
the picture, an effort has been made to make it quite clear
that it is just that; otherwise, although the manner of pres-
entation may be a little different, most of the material repre-
sents archaeology as most of us know it. In some ways, this
book is really more a statement of how an archaeologist
thinks, or at least how one individual does, than it is a sum-
mary of what he thinks about. A detailed outline of the re-
sults of archaeological research would be out of place in a
book of this kind; there are several excellent summaries of this
type some of which are given in the Bibliography.

Whether part of what is written here is somewhat unortho-
dox in terms of conventional archaeology is not as important
as the fact that this book has been written in the hope that it
can in one way or another make clear the approach of modern
archaeology. At a time when it is not unusual to see a group
of people digging carefully into the earth along the highway,
when national news magazines regularly carry articles about
exciting and significant archaeological discoveries, and when
archaeologists make news of sufficient importance to be in-
cluded in the first section of the newspaper, archaeology can
no longer be thought of as the rather relaxed pastime of
bearded scholars wearing pith helmets and searching for lost
treasures or, for that matter, only for Indian bones.



Chapter |
WHAT IS ARCHAEOLOGY?






Archaeology is the special concern of a certain type of anthro-
pologist.! We cannot define archaeology except in reference
to anthropology, the discipline of which it is a part. Anthro-
pology is the study of man in the broadest sense, including
his physical, cultural, and psychological aspects, and their
interrelationships.2 Archaeology concerns itself with man in
the past; it has been called the anthropology of extinct peo-
ples.

Archaeologists are anthropologists who usually excavate
the material remains of past cultures, and through the study
of such evidence, attempt to re-create the history of man
from his earliest past and to determine the nature of cultural
systems at different times and places around the world.
Archaeology is similar to history in part of its purpose, that
of delineating sequences of events in the past and their im-
portance to mankind today. This kind of reconstruction is
called prehistory, a term which stresses a basic difference
between archaeology and history. Prehistory treats the time
before man learned to write and therefore record his own
career on earth. It begins with man’s first appearance on this
planet, almost two million years ago, and usually ends with

1 This book is concerned with archaeology as a part of anthro-
pology. There is a somewhat different type of archaeology, some-
times called classical archaeology, which is primarily concerned
with the archaeology of the civilizations of the ancient Mediter-
ranean world. This type of archaeology is usually taught as art
history in university art departments. Its beginnings lie in the Ren-
aissance, when man became interested anew in ancient art and dug
it from the ground to serve as an example and inspiration. Anthro-
pological archaeology, on the other hand, is only as old as anthro-
pology itself, and is concerned with all the remains of past man,
wherever we find them in the world.

2 Excellent general introductions to anthropology include D. L.
Oliver, Invitation to Anthropology (New York: Natural History
Press, 1964) and F. Keesing, Cultural Anthropology (New York:
Holt, Rinehart & Winston, 1958).
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cialists, and geologists, to name but a few of the non-
anthropalogical scholars who work with the archaeologist in
the analysis of the materials recovered. Through the applica-
Hon of results from these supplementary fields, the archaeol-
ogist is given a good idea of the environment in which man
lived at the time, and the types of problems which life pre-
sented.

The “where” of archaeological work is as important as the
“when.” Modern archaeologists are pursuing their investiga-
tions in all those places where man lives or has lived at any
time in the past. Sites are excavated in the frigid Arctic, in
the jungles of tropical America, Africa and Asia, on the open
plains of the United States, beneath the streets of London,
and even under the waters along the coastlines of many parts
of the world.

With the entire world from which to draw his materials,
and a two million year span of time represented by them, it
is the task of the archaeologist today to integrate this im-
mense yet imperfect corpus of data into a meaningful picture,
and in so doing provide an understanding of cultural process
in time and space.

Culture

Archaeology seeks to learn about culture from the fragmen-
tary remains of the products of human activity, What, then, is
culture? Culture can mean many things: a growth of bacteria
in a petri dish, the correct way to behave in various situations,
or what we get when we read “good” books, listen to “good”
music, or learn to appreciate “good” works of art. To the
anthropologist, culture means none of these things. On the
other hand, to say just what it does mean to an anthropologist
is by no means simple. In fact one entire book has been de-
voted to the definitions of culture used in anthropology.? As-
suming that you could find them, ten anthropologists selected
at random on the street would probably give ten somewhat
different definitions.

8 A. L. Kroeber, and C. Kluckhohn, Culture: A Critical Review of
Concepts and Definitions (Papers of the Peabody Museum of Amer-
ican Archeology and Ethnology, Vol. 47, No. 1); Cambridge, 1952.
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the beginnings of written history in all parts of the world.
This later date can be as early as circa 3500 B.C. in the Near
East, or as late as a.p, 1850 in parts of the state of California.
While such time limits can be imposed on archaeological
studies, they are somewhat flexible and blurred at the late.r
end of the scale. In recent years, archaeologists and hjst01:1-
ans have become aware of the value of working together in
certain situations, The archaeological and historical records
combined often yield a richer picture than either would
separately. We know from history that Plymouth Colony was
founded in 1620, that the ship bringing the first colonists was
the Mayflower, that separate land grants were given the set-
ters in the cattle division of 1627, and that the first houses
were probably made from sawn clapboards. Yet no known
historical documentation tells us exactly what animals were
used for food by the Plymouth colonists, what types of dishes
were used in the homes, when the first bricks were produced
locally, or what types of nails, window cames or door ha'rd-
ware were used in constructing the houses. Archaeological
investigation of seventeenth-century house sites in Plymouth
has given the answers to all these questions, fleshing out much
of the bare bones of the historical accounts.

In the missions of southern California, we know from the
historical record that quarters were constructed for the Indian
neophytes, and that they were occupied by family groups.
Such a structure was built at La Purisima Mission in 1814,
but the resident Padre was satisfied with simply noting in his
diary that the building had been erected. Archaeological ex-
cavation showed it to be 540 feet long, of adobe brick with
h(favy tile roof. Study of the contents of the apartment units
within this barracks structure provided valuable insights re-
garding Indian life jn the missions not forthcoming from the
historical record.

If historical documentation is of value at the later end of
the archaeologist’s time scale, the earliest end leans heavily
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Since we are concerned with culture in our discussion of
archaeology, we must attempt a definition in the face of so
many others; there is some comfort in numbers, however, and
our treatment of culture in this case will not be too different
from the consensus. Culture can be defined by making sev-
eral statements about it,

CULTURE IS LEARNED BEHAVIOR. We inherit many things
from our ancestors through genes; the color of our hair, our
blood type, the shape of our face. Other things are given to
us by.our ancestors, but not biologically. There is no gene for
Speaking English, wearing a necktie, calling our mother’s
sister's children “cousin” or using Arabic numerals. Yet, gener-
ation after generation does these things, having learned them
by a process separate from the genetic and biological, a proc-
ess termed extrasomatic, apart from the body. We might
even say that culture is everything a person would not do
were he to grow up completely isolated on a desert island.

CULTI.TRE IS UNIQUELY mUMAN. This statement might cause
some disagreement, Many species of animals learn certain
pzilt}'ems of behavior in 4 way not too different from that by
X aicvl‘lrhman learns cultural patterns. But man is the only ani-
environ;)n:s:s culture as his primary means of coping .with his
and rabbit?: (Z}l]llture is man’s adaptive system. While bears
biological e\l/nl e Arctic have developed heavy pelts through
Eskimo make(: ution that protect them a.lgainst the cold, the
ages, man e alsnug fur suit and lives in an igloo. Over the
buffer betweene ;ll?rcl)lrated cu!ture into an ever more complex
screen from the g and his world. Remove thl.S cultural
to his enVl'IonmEnimt;e’ and we would find man so ill adapted
Even a brief logs of lat h.e would probably become extinct.
unfamiliar ang wnce efectncal power plz.lces urban man in an
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ways. Language, religion, economics, technology, social or-
ganization, art and political structure are typical categories.
In any culture, the form of the political structure is in some
way contingent on the social structure; art reflects religion,
social organization shapes a part of technology, and so on. In
studying the nature of cultural patterning, anthropologists
have come to understand how culture is structured in hun-
dreds of cases.

SOCIETY IS THE VEHICLE FOR CULTURE. The distinction be-
tween culture and society is clear. Societies are groups of
interacting organisms, and man is but one species of social
animal along with other primates, many insects, and even
certain lower forms of life. In the human case, society is the
repository of culture; it carries it; its members participate in
it; and culture is the dominant determinant of social behavior.

Culture can thus be defined as a uniquely human system
of habits and customs acquired by man through an extraso-
matic process, carried by his society, and used as his primary
means of adapting to his environment.*

To this definition we might add one qualification as ar-
chaeologists. Culture is highly perishable, and therefore can-
not be excavated. No one has ever dug up a political system, a
language, a set of religious beliefs, or a people’s attitude to-
ward their ancestors. Yet such things as political and religious
behavior, language, and social interaction affect what the
archaeologist does recover. The patterning which the ar-
chaeologist perceives in his material is a reflection of the pat-
terning of the culture which produced it. Pots, arrowheads,
house floors and axes are the products of culture, not culture
in themselves, but they are linked to culture in a systematic
manner. It is the archaeologist’s task to discover how cultural
behavior is shown in its products.

4 Anthropologists also distinguish between culture on the one hand,
and individual cultures on the other. This latter, somewhat different
use of the term signifies individual groups of people the members
of which share in a particular culture system. Thus we can speak
of American culture, Chinese culture, Navaho culture, etc. Another
definition of culture in these terms would be the shared habits and
customs of a single society.
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Archaeological method

An Indian village on the Missouri River in 1750 must have
been a lively place. Barking dogs running between large
earth-covered houses; children playing on the roofs; women
making pots and chatting by the doorways; a party of men
returning from a hunting expedition laden with bison meat—
all contribute to a picture of confusion, sound, and motion.
The same village in 1965 is a silent cluster of dim green rings
of grass on the brown prairie, the only sound that of the wind,
the only motion and life that of a tumbleweed rolling across
the low mounds and depressions, and of a hawk circling high
in the sky. The people are gone, and the only things which
attest to their former presence are fragments of the objects
which they made and used, buried in the collapsed remains
of their dwellings.

If you had gone into this village after all the people had
left, but before any deterioration had begun, understanding
what had taken place there would be difficult enough. The
material culture of a people is but a small part of their whole
cultural pattern. The behavior which took the form of chat-
ting, playing, and hunting could not be directly observed in
their absence. Add to the problem the factor of disintegra-
tion over a period of two centuries, and the magnitude of the
archaeologist’s task becomes painfully clear. He must attempt
to say as much as he can about the entire way of life of a
people based on the very fragmentary remains of only a frac-
tion of their material products. It is this incompleteness of the
archaeological record which demands many of the techniques
and methods of archaeology.

Like physicists, chemists, biologists, and other scientists,
archaeologists observe, describe, and attempt to explain. Ob-
servation, description, and explanation comprise the three
levels of archaeological study, and the archaeologist proceeds
through these levels in a certain way so that he might finally
be able to say many things about past cultures based on their
scanty and imperfect remains.5 The particular operations of

5 For a discussion of analytical levels in archaeology and anthro-
pology, see G- R. Willey, and P. Phillips, Method and Theory in
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archaeology which correspond to these somewhat general
levels are the collection of data through excavation (observa-
tion), the integration of the data recovered by placing it in
time and space and ordering it according to some type of
classification which will permit comparison with similar data
(description), and the drawing of inferences from the pat-
terns seen in the integrated data which serve as explanations
of these patterns in cultural terms (explanation).

At the first level, that of excavation, archaeologists have
developed a set of field techniques which enable them to
gain a maximum amount of useful information from the ma-
terial buried beneath the earth. Having recovered this ma-
terial in a carefully controlled way, it is necessary to bring
order to it before any logical inferences can be made. At this
second level of analysis, the primary goal is to describe the
materials according to three variable dimensions, those of
space, time, and form.® The spatial dimension of archaeo-
logical data is usually simply a function of the location of the
excavations in terms of geographic space. To place the ma-
terials in time, a set of methods exists which enables the
archaeologist to say how old his materials are. The formal
dimension of archaeological materials consists of their physi-
cal appearance. Until the broken pots, remains of houses,
flint arrowheads, and other fragments have been described
in such a way that they can be compared with others, it is
difficult to produce sophisticated inferences. The descriptive
level of archaeology then consists of saying where the material
was found, how old it is, and what it looks like—a seemingly
simple set of operations which is in fact quite complex, and
which has posed problems which have required almost philo-
sophical solutions at times.

When he has recovered his evidence, and integrated it
according to its spatial, temporal, and formal aspects, the
archaeologist turns to the third level, that of asking what his
materials mean in terms of the culture which produced them

American Archeology (Chicago: University of Chicago Press,
Phoenix Books, 1962), p. 4.

8 A. C. Spaulding, “The Dimensions of Archaeology,” Essays in the
Science of Culture in Honor of Lesliec A. White, ed. G. E. Dole and
R. L. Carneiro (New York: Thomas Crowell and Co., 1960).
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The “rules” which govern the structural aspect of the bowl
were a part of the cultural system of its makers, and as such
were passed along from generation to generation. The re-
peated application of these “rules” shows a patterning of be-
havior which is reflected by the behavioral aspect of the bowl.
That is, we are now concerned with the relation between the
behavioral significance of patterning shown by the material
and the behavior which was typical of the producing culture.
For example, it has been shown that highly patterned and
similar behavior led to the manufacture of similar pottery in
an Indian village where women resided in the same dwelling
with their daughters. The sharing of behavior patterns by
these women, brought about by their common residence, was
reflected in the sharing of “rules” as shown by the pottery.

These four aspects of archaeological data which form the
basis of inference thus involve the circumstances of discovery
of material objects as these might aid in understanding their
function, the function served by the objects in the culture
which produced them, the rules which dictated their crea-
tion, and the behavioral aspects of the sharing and passing on
of these rules. At the inferential level, the archaeologist is at
last providing the flesh for the bare bones of his data, and, if
done with care and imagination, such a procedure makes
possible the delineation and ultimate understanding of past
cultures.

Excavation

In many ways, the archaeologist’s fundamental unit of study
is the site. In simplest terms, and perhaps in a rather pro-
found sense, a site can be defined as that place where an
archaeologist digs. A more specific definition would be a spa-
tial concentration of material evidence of human activity.
While sites are frequently the remains of communities, they
need not be, and frequently represent activities other than
those involved primarily with residence and domestic activity.
Examples include cemeteries, frequently adjacent to com-
munities, but at times separate; hunting sites, often called kill
sites, where animals were slaughtered by driving a herd over
a cliff; ceremonial precincts which were the focus of some
type of ritual activity, Stonehenge being a good example; or
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Barbara respectively. The final number refers to the site
within the county according to survey lists, Thus, the first
number designates the second site surveyed and recorded in
Buffalo County, South Dakota, and the second the five hun-
dred and twentieth site recorded in Santa Barbara County,
California.

When the survey has been completed, certain sites are
singled out for excavation. The reasons for such selection are
many and varied, and range from the site’s apparent impor-
tance based on size, depth, or other factors recorded on the
survey form to the impending destruction of the site by road
construction, dam building, or housing project development.

Having selected a site for excavation, the archaeologist es-
tablishes a camp in the site’s vicinity, or, if he is lucky, houses
his crew in a nearby town. In the United States, the majority
of archaeological field work is done during the summer
months, and crews are often made up of college students,
although local help is frequently used to good advantage. The
size of the crew is dictated by the size of the site, the magni-
tude of the work planned, and the operating budget.

The first step prior to excavation involves the drawing of a
scale map of the site, or, in the case of very large sites, the
particular area to be excavated and its immediate environs.
A point is then located somewhere on or adjacent to the site,
and designated the datum point. The datum point is marked
permanently, either with a cement post, steel pipe, or by
locating it on a natural feature such as a small rock outcrop-
ping which is not likely to be moved or lost over the years.
The datum point is very important, since it is the reference
point according to which all excavations are located. In this
way, if further work should be done in the same area at some
later time it will be possible to determine where previous
excavations were carried out. A site not tied in with a datum
point is floating in space, and once the dirt has been replaced
it is impossible to tell where the excavations had been placed.

The first excavation is usually not on the site at all, but at
a point well away from the area thought to contain cultural
remains. This pit, often called a control pit, is dug in order to
learn the nature of the soils and deposits in an undisturbed
state. Such a pit is usually excavated to a depth of several
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feet. Its function is to show the archaeologist what the de-
posits on his site were like prior to man’s disturbance of them.
Disturbances observed on the site can then be interpreted in
part with reference to the known, undisturbed cross section in
the same area.

Having prepared the map, established the datum point, and
ascertained the normal condition of the deposits on the site,
the archaeologist is ready to begin excavation of the cultural
materials. This procedure is a very complex one, and we can
only consider excavation in its most general terms. Excellent
manuals of field techniques providing specific and detailed
information on excavation are available.8

In general, one of two approaches is employed, depending
on the nature of the site, Both are aimed at maintaining a
rigorous control on the location of all material recovered. In
one case, there may be no visible evidence of structural re-
mains such as walls, depressions marking the floors of houses,
or mounds suggesting some type of building. In this case, one
usually begins by laying out a grid on the site, and using the
squares of the grid as 3 guide to the location of excavated
materials. For example, if we were to begin excavation in a
shell heap on the coast of California, there would be no visi-
ble evidence of Structures, and past experience would suggest
strongly that none would be encountered. Lacking such re-

mains, a grid of five-foot squares would be laid out on the
site, covering the area which wag to be excavated. In this way
we are imposing an arbitrary order on an unstructured (to our
eyes, at least) area of material, Qur imposed, arbitrary order,
in the form of grid Squares, then serves as a guide to the
segregation of specimens according to horizontal location,
The squares are usually given co-ordinate numbers of one
type or another. The usual procedure is to select an arbitrary
point, which may also be the datum point, at the intersection

of two lines, and give each square a number-letter code based
on the cardinal points of the compass and distance from the

8 R. Heizer, A Manual of Archaeological Field Methods (rev. ed.;
Palo Alto: National Press, 1950).

K. Kenyon, Beginning in Archaeology (rev. ed.; New York: Prae-
ger, 1961).
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4 SBa 7
N3 W5
0.5 ft—-1.0 ft B.S.
7/16/62
IALA

The objects in the bag are known to have come from the
second level below surface (vertical location within a half
foot) in the third square to the north and the fth square to
the west of the key point of the grid (horizontal location
within five feet) in the seventh site recorded in Santa Bar-
bara County, California. Such a label provides a precise loca-
tion of the contents of the bag. The date of excavation is
given in the fourth line, and the initials in the fifth line are
those of the digger so that, should any question arise concern-
ing the material, the archaeologist will know who to consult
(or in some cases, who to blamel).

A slight difference in labeling occurs if there are visible
layers. In this case, these layers are numbered, and the verti-
cal location is given according to layer number. Each digger
working on a pit also completes a daily report describing the
work he did, unusual circumstances noted, and any other
information of importance. These notes are filed together and
consulted frequently by the archaeologist as work progresses,
and in the preparation of the final report of the excavation of
the site.

When the presence of architectural features in a site is
known, these frequently replace the grid as the main guide to
horizontal location. In this case, there is an order inherent in
the material, which the archaeologist can see. It is more logi-
cal to let this order dictate the location of materials whenever
possible. For example, the site might be a multi-room pueblo
in the Southwest. The rooms then become the basic units of
horizontal location, since a completely random application of
a grid could lead to mixing, much as the application of arbi-
trary vertical levels could produce mixing in the presence of
visible stratification. If a square happened to cover parts of
two rooms, and if these rooms served quite different func.
tions, or were built and used at different times, unwanted
mixing would be certain to result. Grids can be used with
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point of departure. Thus a square just northeast of the point
of departure would be designated N1 E 1, since it is one
square north and one square east of that point (Fig. 1).
Each of these pits is excavated as a unit, and the material
from the pit is segregated vertically according to depth below
surface, If there is no visible layering of the soil (stratifica-
tion), arbitrary levels, usually either three or six inches thick,
are kept separate. If visible stratification exists, an attempt is
made to separate the material from a given pit according to
the layer in which it is found. Such stratification usually cor-
responds with the discrete deposition of materials which could
be quite different from level to level. If arbitrary levels are
used there is a danger of mixing material from more than one
level (Fig. 2). The pits are excavated in this manner until the

SURFACE

F, ig: 2 The effect of excavating sloping natural strata by
arbitrary levels. Level 2 would contain the mixed materials
from all three strata.

E;’tt()m of t.he cultural deposits is reached. It is customary to
thi some <.ilstanCe below this bottom level, at least in some of
Pits, since there may be more cultural material separated
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4 SBa 7
N3 W5
0.5 ft—1.0 ft B.S.
7/16/62
J.W.

The objects in the bag are known to have come from the
second level below surface (vertical location within a half
foot) in the third square to the north and the fifth square to
the west of the key point of the grid (horizontal location
within five feet) in the seventh site recorded in Santa Bar-
bara County, California. Such a label provides a precise loca-
tion of the contents of the bag. The date of excavation is
given in the fourth line, and the initials in the fifth line are
those of the digger so that, should any question arise concern-
ing the material, the archaeologist will know who to consult
(or in some cases, who to blamel!).

A slight difference in labeling occurs if there are visible
layers. In this case, these layers are numbered, and the verti-
cal location is given according to layer number. Each digger
working on a pit also completes a daily report describing the
work he did, unusual circumstances noted, and any other
information of importance. These notes are filed together and
consulted frequently by the archaeologist as work progresses,
and in the preparation of the final report of the excavation of
the site.

When the presence of architectural features in a site is
known, these frequently replace the grid as the main guide to
horizontal location. In this case, there is an order inherent in
the material, which the archaeologist can see. It is more logi-
cal to let this order dictate the location of materials whenever
possible. For example, the site might be a multi-room pueblo
in the Southwest. The rooms then become the basic units of
horizontal location, since a completely random application o.f
a grid could lead to mixing, much as the application of arbi-
trary vertical levels could produce mixing in the presence of
visible stratification. If a square happened to cover parts of
two rooms, and if these rooms served quite different func-
tions, or were built and used at different times, unwanted
mixing would be certain to result. Grids can be used with
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success within structural units, however, and often are useful
when the structures are large.

Vertical segregation in structures is usually according to
visible levels; at least an attempt is made to segregate ma-
terial from the floor of the structure from the fill, that portion
which was introduced at some later time, or through the
collapse of a roof (Fig. 3). The difference between material

FILL m\

WALL \\

\

N ’— \FLOOR :
N NANNN N

Fig. 3 Typical controls used in a collapsed room unit.

il

from the floor and fill of a structure is illustrated by a common
case encountered in excavating the foundations of earth-
covered houses in the Great Plains. In this case, the dirt used
by the builders in covering the roof to a thickness of two feet
was often removed from areas of the village which contained
debris from earlier times. In many instances, this material
was hundreds of years older than the house being built. When
the village was abandoned, and the house either burned or
collapsed, older material was deposited atop the later mate-
rial on the floor of the house. Failure to segregate specimens
according to whether they came from the floor or ll over-
lying the floor results in mixing materials which were made
centuries apart,

A bag label from a site with structures might look some-
thing like this:
4 SBa 520
structure 22
room 6
floor
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Those areas of sites with architectural features which lack
such structures are excavated according to a grid system.

In the course of digging, the archaeologist encounters a
variety of materials, which can be classified into three broad,
general classes: artifacts, features, and non-artifactual ma-
terials. When associated, these constitute what is usually
termed an archaeological assemblage. Artifacts are man-made
objects such as pots, axes, pipes, arrowheads, or beads. Fea-
tures are culturally produced objects which, unlike artifacts,
cannot be taken from the field. They include fire pits, houses,
storage pits, and burials, to name but a very few. The arti-
facts from features can be collected, but the features them-
selves must be recorded in the field. This is done by making
accurate plans, cross-sectional drawings, and photographs of
the feature. This information is filed with the other data from
the site. Non-artifactual materials include a great variety of
things, such as animal bone, seeds, charcoal, shells, pigments,
asphaltum, and ash. While not man-made, such material tells
the archaeologist much about the former occupants of the
site.

When the excavations have been completed, and all rec-
ords, artifacts, and related materials have been taken into
the laboratory, the archaeologist is ready to begin the diffi-
cult but often fascinating task of resurrecting a life way of a
people from the scraps and pieces which he has spent long
hours removing from the earth. Before this can begin, ‘the
material must be cleaned and catalogued. Cataloguing is a
simple process and involves placing a number on each object
taken from the site. These numbers are entered in a cata-
logue, and the entry tells the location and circumstances of
discovery of each object. Once a collection has been cata-
logued, it can be mixed, sorted, or segregated in any way, a.md
it is still possible to place the objects back in their original
relationships with an accuracy which is as great as the ac-
curacy and precision of field location by pit, level, or feature.
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The question “When?” is usually one of the. ﬁrsf to be f;sktjid
by the archaeologist. Since man has been littering the' and-
scape for nearly two million years, the problem of assigning
dates of reasonable accuracy to various samples of his litter
is a complex one. )

It is cﬁstomary to distinguish two types .of afchaegiogma:
dating—relative and absolute. Relative dating is really no
dating at all in the usual sense, but the placement of an as-
semblage in time relative to other assemblages. In- assigning
a relative date to assemblage B, we simply say t.hat it is elth?r
older or younger than assemblage A, or that it ‘occurred in
time between assemblages A and C. Such relative arrange-
ments ultimately tell us about a sequence of events—oc-cupa-
tions of sites, developments in technology, hunting techniques,
or architecture—but give us no idea about when this sequence
took place in the past. To anchor a relative sequence in the
continuum of time, absolute dates are needed. Absolute dates
are given in terms of years ago, or years old; a.p. 1066,
35,000 B.C., A.D. 1963, and 1,750,000 B.C. are all absolute
tes. By combining relative and absolute dates, we can de-
scribe sequences of events, and say when they took place.

Methods for obtaining relative dates are quite different
fom those used in absolute dating, Two commonly used
Methods of relative dating are stratigraphy and seriation.

le a number of other methods are also used, these two

Serve as good examples of some of the basic principles
involyeq
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series of occupations. If the layers are visibly different, the
task of sorting them out and formulating a sequence is rela-
tively simple. If the layers cannot be seen with ease, or I.lot
at all, the archaeologist hopes that his arbitrary excavation
levels will in some way correspond to the deposition levels.
By digging in small enough levels, it is probable that more
than one level will correspond to a discrete occupation in
many cases. Even if this does not hold true, analysis of the
excavated materials will show certain changes to occur from
the bottom to the top of a deep site representing a series of
occupations. While it is not possible to draw sharp lines of
division in a case such as this, the general nature of the de-
velopment and change can be described.

By applying the simple principles of stratigraphy, a long
relative sequence can be formulated even when few sites
have more than two components. Consider, for example, a
river valley in which six different cultures lived over a period
of several hundred years. Life in this vall

ey required consid-
erable movement from place to place, so

e first site to be dug shows
number three stratified over number five, Fropm, this we know

) later than that of five,
but we are not certain that number

three occurred jmmedi.
ately after number five. The second site shows the later com-
ponent to be number one, the earlier number six. Numbers
one, three, five, and six all differ frop, each other. We now
have two relative sequences of two .

assemblages g ,
do not know what the relationsh & ch, but we

Ips between the two se-
quences are. It is possible that Numbers gpe and six are both

earlier or later than numbers three ang five, A thirg site <h

number five stratified over number Six. From thi, e shows
conclude that both one and five are later thap ix YZE can
number one could be earlier or Jate, than numbey Eve ogﬁ};
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four has number four over number six; yet another separate
relative sequence. The next four sites to be dug clarify the
relationship between all six components. The fifth site has
four above five, thus giving us a four-five-six sequence. The
sixth site has number two over number three, which is of
litle help until the seventh site shows number three to
overlay number four, This allows us to postulate a two through
six relative sequence, and when the eighth site shows num-
ber one stratified over number two, the whole sequence of
eight components can be dated in a relative series, This rela-
tive sequence has been built up in a composite form from a
series of eight sites, each with only two stratified components:

SITEI]IIJ.IIVVVIV]IV]I[

1 1 1

2 2 2

3 3 3 3

4 4 4 4

S 5 S S

6 6 6 6
Simple as the basic assumptions of stratigraphy might
Seem, they are seldom seen in such simplicity and clarity in

the field,

any things can distort and confuse the evidence of
Stratigraphy, Consider, for example, what the results might
© of earlier excavation into stratified deposits. If the last
OCcupants of 5 multicomponent site dug a large hole, perhaps
Or a house or for 4 plaza area and piled the earth removed
Df%a.rby, problems arise if it is in this pile that the archaeolo-
st excavation. He will find that the top layer,
e the latest, is in fact the oldest, and the
, the later his materials will be. He will be
versal of the normal stratigraphy only if he
on the site, or if other excavations elsewhere
'€ area cause him to suspect his results, This type of
Stratigraphic reversal is rather common and hag been a source
of error anq controversy in a number of cases,

Gophers are disliked not only by gardeners but algg by
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archaeologists. In some areas of the United States, gopher
burrows literally riddle archaeological sites. While gophers
cannot completely alter the sequence of stratigraphic deposits,
they certainly can blur the picture to a point where it is very
difficult to discern the difference between levels. Similar blur-
ring and mixing results from a phenomenon known as solifluc-
tion. In colder climates, the soil tends to flow and slip during
periods of freezing and thawing. Frost heaving, which raises
some areas of the ground to higher levels than others, com-
bined with solifluction, can do an excellent job of blending
discrete deposits into a rather homogeneous whole,

The idea that archaeological deposits are built up like the
layers of a cake frequently does not apply when each com-
ponent of a site is in a somewhat different location, It is a
common occurrence in shell heap sites in California for the
lateral or horizontal separation of deposits through time to
cause difficulties in stratigraphic interpretation. Such separa-
tion probably occurred when a later village was established
just beside an earlier one, but not overlapping it. The reasons
for such separation were probably many, but could well have
included a desire to place a new settlement in an area unclut-
tered by the trash of previous tenants of the location. If the
edges of the levels overlap some sequentia] arranger.nent is
possible. Often they do not, however, and then the neat Jayer-
cake model is better likened to g cake which has b};en
dropped, its layers slipping apart completely,

While the above .problems of Stratigraphic interpretation
are both real and important, mych of the chronol ¢
modern archaeology has derived from the method n(f) og}' o
raphy. The massive hill-like city-moungs of the SNO stratig-
known as tells, are models of stratigraphy i, most ear Easl(:i
the archaeological sequences of thig area owe my, <;lasefs, tﬁn-
precision to this dating procedure, 1f any rel ich of their
could be thought of as fundament cative method

al to .
chaeological assemblages over the woq] 4, itt}::oﬁghgg of ar-
stratigraphy. e that of
Seriation
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been replaced by new styles of auto design, toys, and .dance
steps. If we were to graph the percentage of people m'the
total population who liked to twist during one-year per{ods
by horizontal bars, higher percentages would produce w1fier
bars, Now, if we arrange these bars in a column representing
Successive years, the shape created by them, from the intro-
duction of twisting until its replacement by other types of
dancing would ook rather like a battleship viewed from the
air. The beginning would be narrow, like the ship’s stern, anfl
as the popularity of twisting grew, the bars would widen, until
the height of popularity would be reached amidships, and
then the decline in popularity would carry us forward to the
bow, narrow like the stern. Similar developmental sequences
are followed by most aspects of man’s culture; initial small

eginnings, growth to maximum popularity, and, finally, small
endings, Some sequences last over thousands of years; others
persist for centuries, months, or only weeks.

It is this distinctive shape of popularity which makes the
method of seriation possible. Seriation is a relative dating
method which involves the arrangement of assemblages in

frequencies of various types of artifacts

Such a way that the
 them form “battleshjp-shaped” curves through time.9 It

i » the Coch.
Whit i o oo different kinds of ott .
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archaeologists. In some areas of the United States, gopher
burrows literally riddle archaeological sites. While gophers
cannot completely alter the sequence of stratigraphic deposits,
they certainly can blur the picture to a point where it is very
difficult to discern the difference between levels. Similar blur-
ring and mixing results from a phenomenon known as solifluc-
tion. In colder climates, the soil tends to flow and slip during
periods of freezing and thawing. Frost heaving, which raises
some areas of the ground to higher levels than others, com-
bined with solifluction, can do an excellent job of blending
discrete deposits into a rather homogeneous whole.

The idea that archaeological deposits are built up like the
layers of a cake frequently does not apply when each com-
ponent of a site is in a somewhat different location. It is a
common occurrence in shell heap sites in California for the
lateral or horizontal separation of deposits through time to
cause difficulties in stratigraphic interpretation. Such separa-
tion probably occurred when a later village was established
just beside an earlier one, but not overlapping it. The reasons
for such separation were probably many, but could well have
included a desire to place a new settlement in an area unclut-
tered by the trash of previous tenants of the location. If the
edges of the levels overlap some sequential arrangement is
possible. Often they do not, however, and then the neat layer-
cake model is better likened to a cake which has been
dropped, its layers slipping apart completely.

While the above problems of stratigraphic interpretation
are both real and important, much of the chronology of
modern archaeology has derived from the methods of stratig-
raphy. The massive hill-like city-mounds of the Near East,
known as tells, are models of stratigraphy in most cases, and
the archaeological sequences of this area owe much of their
precision to this dating procedure. If any relative method
could be thought of as fundamental to the dating of ar-
chaeological assemblages over the world, it would be that of
stratigraphy.

Seriation

Popularity is a fleeting thing. High tail fins on cars, hula
hoops, the twist, all were with us at one time, but have since
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been replaced by new styles of auto design, toys, and dance
steps. If we were to graph the percentage of people in the
total population who liked to twist during one-year periods
by horizontal bars, higher percentages would produce wider
bars. Now, if we arrange these bars in a column representing
successive years, the shape created by them, from the intro-
duction of twisting until its replacement by other types of
dancing would look rather like a battleship viewed from the
air. The beginning would be narrow, like the ship’s stern, and
as the popularity of twisting grew, the bars would widen, until
the height of popularity would be reached amidships, and
then the decline in popularity would carry us forward to the
bow, narrow like the stern. Similar developmental sequences
are followed by most aspects of man’s culture; initial small
beginnings, growth to maximum popularity, and, finally, small
endings. Some sequences last over thousands of years; others
persist for centuries, months, or only weeks.

It is this distinctive shape of popularity which makes the
method of seriation possible. Seriation is a relative dating
method which involves the arrangement of assemblages in
such a way that the frequencies of various types of artifacts
in them form “battleship-shaped” curves through time.? It
can allow us to arrange a series of single component sites in
relative chronological order in the absence of stratigraphy,
and when properly done, it is a technique of considerable
value.

An example will show how the archaeologist can use seria-
Hon to obtain a relative chronology for a series of sites. A
hypothetical tribe, the Cochuma Indians, lived in the Smoky
river valley for over five hundred years. Sites marking their
villages are found along the banks of the river for a distance
of thirty miles. The Cochuma moved their villages every ten
to twenty years so that the sites represent short, discrete oc-
cupations. During their stay in the Smoky Valley, the Coch-
uma manufactured three different kinds of pottery: red with
white designs, white with black designs, and a gray pottery
with incised decoration. Following archaeological tradition,

9]. A. Ford, A Quantitative Method for Deriving Cultural Chron-
ology (Washington: Pan American Union, 1962).
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these three types of pottery can be called Cochuma White
on Red, Cochuma Black on White, and Cochuma Incised.
When they first came into the valley, the Cochuma made
only Cochuma Incised. About a century later they began to
manufacture Cochuma Black on White. As this type grew in
popularity, it slowly replaced Cochuma Incised. Later, after
Cochuma Incised was no longer made, Cochuma White on
Red was invented, and it in turn ultimately replaced Cochuma
Black on White. When the Cochuma were driven from the
valley by the U. S. Cavaly, they were making only
Cochuma White on Red.

When archaeological investigations were carried out in the
Smoky Valley, nine sites were excavated. Each was a single
component site, and each contained one or more of the Coch-
uma pottery types. Since many of the other artifacts in the
assemblages from the sites were similar, as were the house
types and burial customs, the archaeologists were reasonably
certain that their sites were all made by the same people but

at different times. The nine sites showed the following per-
centages of the three pottery types:

COCHUMA COCHUMA COCHUMA
SITE INCISED  BLACK/WHITE WHITE/RED

1 100% 0% 0%

2 o 75 25

3 50 50 o

4 o o 100

5 o 25 75

6 75 25 o

7 o 100 o

8 o 50 50

9 25 75 o

There is only one possible order in which these nine sites
can be arranged which places the three types in a sequence
showing gradual increase and decrease, In Practice, it is cus-
tomary to place a graphic presentation of the type; on strips
of paper, one for each site, with bars

e . representing frequenc
of types by their width (Fig. 4A). These strips gan t%lennbi
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Fig. 4 A. Paper strips arranged according to order of ex-
Cavation of nine sites. B. Arrangement of paper strips to obtain
proper seriation of three pottery types, producing a relative
Sequence.
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placed in different arrangements until one is obtained which
produces the proper shape of curves representative of the
succession of the three types through time (Fig. 4B). This
order is chronological and permits us to arrange a long series
of sites, each of which was occupied briefly, in a relative
sequence on the basis of pottery popularity.

Note that this technique does not tell us which sites are
earlier or later; the sequence as it stands could be interpreted
as reflecting the passage of time from site one through four,
or four through one. There is also no way of determining how
long the entire sequence took to complete. Absolute dates are
needed to resolve these problems. This resolution is usually
simple, however; absolute dates for any two of the sites indi-
cate the order of the sequence, and dates for the earliest and
latest sites, numbers one and four, give us the time span in-
volved in the entire sequence.

Finally, the technique of seriation is based on the assump-
tion that popularity of pottery types and other cultural pat-
terns follows the single peaked “battleship-shaped” curve.
That it does is shown by recent studies of colonial gravestone
design, where three designs went through cycles of popular-
ity during the eighteenth century in eastern New England,
a pattern which can be seen in hundreds of cemeteries.1®
Since gravestones are dated, they permit the archaeologist to
check this assumption for accuracy. The three decorative
styles form almost perfect “battleship-shaped” curves in their
increase and decrease. The early death’s heads give way to
cherubs, and these in turn are replaced by wmn and willow
designs by 1800 (Fig. 5).

hThe d;_(zfm seriation-is sometimes used to refer to a some-
‘:}Valz'; " ‘:lr]eﬂt ;e:ihmqule’ which frequently also has great
This use of the term refers to the oriric oTD12€0 0 time.
basis of style change, and i(; aeccs)en.anon ’Of artifacts on the

! nange, nsideration of the change
taking place within one of our “batt

leship-shaped” curves
the change in form of a single series of objects. Seriation oé

» “Deatl’s Heads, Cherubs and

aeology in Colonial C ies.”
No. 4, 1966. emeteries,

10E. S. Dethlefsen and J. Deetz
Willow Trees: Experimental Arch
American Antiquity, Vol. 31,
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Fig. 5 Typical stylistic sequence from a New England ceme-
tery (Stoneham, Mass.). The three styles produce nearly per-
fect curves through time.
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this type, given the term “sequence dating” was used as early
as 190z by Sir Flinders Petrie in arranging a series of Egyp-
tian tombs in a chronological sequence. His arrangement was
based on the pottery from the tombs, which could be ar-
ranged in such a way that the differences were seen to result
from a logical series of changes. For example, the handles of
one pot become progressively smaller, until they are finally
reduced to simply a painted line on the side in the position
formerly occupied by a projecting handle (Fig. 6). Arranging

206

Fig. 6 A series of pots from Petrie’s exc,
progressive reduction in size of hand
painted line,

avations, showing the
le, terminating in a

the pots according to the progressive reduction in handle
size produces a relatively dated series of objects. While there
would seem to be a large measure of intuition involved in
such a process, such is actually not so. If one is familiar with
his material, he can perceive certain relationships in the dec-
orative style, shape, and proportions, which can be ordered
in such a way as to produce a Chronological sequence.

For another example of this type of seriation, let us refer
once again to colonial gravestones, which provide us with a
good measure of chronological control, I the area south and
east of Boston, a distinctive loca

sented by this sequence is one of some six
. ty years,
to about 1770 (Fig. 7). The beginning of tyhe :e from 1710
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comes a kind of mouth. Following this change, the feather
ends on every other row are reversed in direction, producing
a series of wavy lines crossed by arcs surrounding the head,
When the arcs are omitted, the wavy lines soon take on the
aspect of hair, and this hair goes through a sequence, marked
by its becoming more curled and more extensive. The end
result is final simplification of the elaborate hair style.

Since this seriation is firmly dated, it is obvious what is
taking place in the change in decorative form. When accu-
rate drawings of these designs, without dates, were given to
archaeologists to seriate, an order quite similar to that out-
lined above was formulated, since there is a certain logical
Way to arrange the designs to achieve the most economical
arrangement based on style change. Similar designs are
Placed adjacent to each other, and order results. Such an ap-
Proach is basically chronological, and has an application to
the problems of achieving a relative chronology.

Radiocarbon dating

Absolute dating has been greatly refined in the past two
decades. Before 1948, most absolute dates were obtained by
noting the presence in undated sites of objects whose age
Was known from other associations. For example, Greek pot-
tery, the age of which is known from written historical rec-
ords in Greece, serves to assign a date to a site on the Black
Sea, which has no historical support. Roman coins in England,
Mesopotamian seals in India, and Egyptian beads in Europe,
all date their final location by a process of extension and cross
dating, Such 3 procedure is quite workable, but is of use only
as early as reliable history, not before the fourth millennjum
B.C. Earlier time stretched into the past and there was
little or no way by which the archaeologist could tell how old
sites were.

In 1948 Dr. Willard Libby, then at the University of Chi-
Cago, devised a method of absolute dating which has had
far-reaching results in archaeology. This method, based on
the measurement of the radioactive carbon content of organic
Materials, is a byproduct of post World War II atomic tech-
Dology. The workings of radiocarbon dating are simple, Nor-
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mal, non-radioactive carbon has an atomic weight of 12,
which means that the nucleus of the carbon atom has twelve
particles—protons and neutrons. The radioactive isotope of
carbon (carbon-14) has an additional pair of neutrons in
the nucleus. Such an arrangement is unstable, and in time,
a carbon-14 atom will radiate the additional neutrons and re-
vert to normal carbon-12. Carbon-14 is produced in the up-
per atmosphere by the bombardment of nitrogen atoms by
cosmic rays. This production is constant, which means that
there is a constant ratio of carbon-14 and normal carbon in
the atmosphere. Living things, plant and animal, participating
in respiratory exchange with the atmosphere, have an iden-
tical ratio of carbon-14 to normal carbon in their tissues, main-
tained through respiration. However, at death, an organism
no longer obtains carbon from the atmospheric reservoir, and
the amount of carbon-14 in its tissues declines through radia-
tion and reversion to carbon-12. This decay of carbon-14 to
carbon-12 occurs at a constant rate; it takes 5730 years for
the amount of carbon-14 to drop to half of its former level
in a dead organism. This time, 5730 years, is known as the
half life of the isotope. In an additional period of the same
duration, half of the remaining half of the original amount of
carbon-14 will remain, so that in 11,460 years, there will be
only one fourth as much carbon-14 as there was at the time
the organism died. Since we know the amount of radioactive
carbon present in a living thing, it is simply a matter of
measuring the amount of radioactivity remaining in wood,
s!lell, bone, or other organic materia] from an archaeological
site, and thus obtaining a date for that site. The measuring
itil done tl.nrough a rather coxflple-x process of purification of
temiing the amount of sadiin Sy Laoe0S [0, and de-
ey L . on with a counting device.
eoretically, there will always be
r'fu.ilc.)actwe carbon. remaining. Practically, in terms of the sen-
sitivity of measuring devices now available, the bon-
method of dating is useful to nearly 50,00 ' carbon-14
»000 years ago,

result from 5 number of
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plants on the surface may have grown into it. These must be
removed carefully, since if they were to be included with the
sample, they might cause contamination which could seriously
affect the date obtained, making it more recent than it ac-
tually is. It is now thought that carbon-14 dates obtained
from shells of marine molluscs must be corrected by adding
several hundreds of years, since shellfish incorporate carbon-
ates from sea water which have been essentially removed
from the atmospheric reservoir for a long period of time.
Great care must also be exercised in the determination of a
sample’s radioactivity in the laboratory. Samples are usually
left in the counter for twenty-four hours or longer to obtain a
close estimate of the average counts per minute. The date ob-
tained is usually given with a certain amount of latitude, for
example, 2300 plus or minus 200 years old (2300=%200).
Two thousand three hundred years is the age indicated by the
average amount of radioactivity shown by the sample while
in the counter, and the latitude expressed is an indication of
the degree of variation from the average observed.

Carbon-14 dating provides us with absolute chronological
control for the past 50,000 years. Recently, a similar tech-
nique based on the reversion of radioactive potassium to argon
has been devised. Since the half life of radioactive potassium
is much longer than that of carbon (1.3 billion years), this
technique provides absolute dates of the order of several mil-
lions of years, providing new controls on the absolute age of
man on earth.

Dendrochronology

A remarkably precise and ingenious method of absolute
dating is based on the annual growth rings of trees. At this
time, it is useful only in the southwestern part of the United
States, and its use there has produced one of the most pre-
cisely dated archaeological sequences anywhere in the world.
This method, known as dendrochronology, was devised by an
astronomer at the University of Arizona, A. E. Douglass, in
1929, who intended it for use in studying climatic variation
in the past. Its application to archaeology was immediately
apparent, and it has been a mainstay in southwestern ar-

chaeology ever since.
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It is common knowledge that a tree adds one ring of new
wood each year, and that by counting these, one can de-
termine the age of the tree. These annual rings are not all the
same width. Dry years make thin rings; wet years produce
wide rings. Measuring the width of each ring in a tree pro-
vides a clear picture of the variation of precipitation during
the life of the tree. The pattern of alternation of wet and dry
seasons over any period of fifty or so years is unique, and not
likely to be repeated again in the future. It is this variation
and the unique nature of patterning of seasonal rainfall which
makes dendrochronology possible.

Dendrochronological dates are obtained by comparing
wood samples from archaeological sites with a master chart
showing the ring patterns since several centuries B.c. The
master chart is obtained through a process of matching the
rings of successively older samples of wood. Beginning with
a two-hundred-year-old tree cut today, the pattern of ring
width variation can be plotted for the past two centuries. A
log cut for use in a ranch house constructed in 1850 will
match the rings of the first tree for the first hundred or so
rings, but if this log was also 200 years old, the two com-
bined provide a continuous sequence of rings back to 1650.
By matching a beam cut from a three-hundred-year-old tree
for use in a mission church constructed in 1720, we get a
master sequence extending to 1420. Such a sequence can then
be used to match samples taken from Indian pueblos b“ﬂ,t mn
the 15005 from even older trees. By such backward extension,
a chart is constructed which extends unbroken into pre-Chris-
tian time (Fig, 8). With the master chart a date can be ob-
tained for any structure built during the period covered by
it. We simply move the ring pattern back and forth along the
master until it matches the corresponding portion of the chart.
This then provides us with the date of cutting, and th‘? prob-
able date of the construction of the building from which the
sample came. Occasionally, Indians seem to have used beams
from older buildings in later construction; such a beam
would indicate a date earlier than the construction of the
building being dated,

few simple precautions in the collection of dendrochrono-

logical samples insure accuracy. Obviously, the sample must



Fig. 8 Dendrochronological dating: The master tree ring
sequence at the top is produced by lapping ring samples
from progressively older structures.
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have some of the most recent ring preserved, since without
it the exact year of cutting cannot be determined. Usually, it
is necessary to collect samples which have at least twenty-
five rings preserved, and a larger number is preferable.

At present, dendrochronology has a somewhat limited ap-
plication. This is because we must be certain that the
climate was reasonably the same over the entire area from
which the master chart Wwas constructed before the method
can be used successfully, Such climatic homogeneity is typical

W underway in the Mis-

souri river valley, with master charts being constructed at

regular intervals along the river,

Pipe stem dating

from a single seventeenth.ce
area; sites such as Jamegt, iamsh
duced them in equally greqt Numbers, JgaTls I-llug .have pro-
archaeologist working at Jamestowy noticeq tharnngton, an
a definite relationship between the ds at there was
the stem and the age of the p;

OWn and wj);
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dated bowls with portions of their stems attached, Harring-
ton discovered that the older the pipe, the larger the bore
diameter of the stem. The earliest pipes, dating to about
1600, had stems with bores of g/64 inch diameter; by 1800,
this diameter had decreased to 4/64 inch. This change in
diameter probably is due to the fact that pipe stems became
longer and thinner during this two-hundred-year period. Us-
ing this method of dating, the archaeologist has only to
measure the diameter of the bores of the pipe stems from
his site, and compare the average bore diameters against a
chart which gives the average bore diameters for a number
of thirty-year periods. The time periods and average bore
diameters are as follows:

DIAMETER DATES

9/64 1590—1620
8/64 1620-1650
7/64 1650-1680
6/64 1680-1720
5/64 1720-1750
4/64 1750—-1800

Suppose we have dug a site in which seventy percent of
the stems have a bore diameter of 7/64 inch. Fifteen percent
are 6/64 inch, and fifteen percent 8/64 inch. This distribution
would suggest that the site was occupied from 1650 to 1680.
The few stems in the larger and smaller categories reflect
either normal variation in stem diameter, or a slightly longer
time of occupation on either end of the period indicated by
the majority of the stems. A refinement of this method, using
a simple mathematical formula, and yielding a single date
which can be thought of as being the middle of the oc-
cupation period, has recently been devised by Lewis Binford
of the University of California.1? While the use of pipe stems
for dating is only useful in those few sites which produce

111. R. Binford, “A New Method of Calculating Dates from Kaolin
Pipe Stems,” Southeastern Archaeological Conference Newsletter,
Vol. g, No. 1, 1g61.
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them, where it can be applied, it is of great value in ordering
sites in both a relative and absolute series.

We have discussed but a few of the many methods used
by the archaeologist in dating his assemblage. More extensive
treatment of the subject can be found in a number of intro-

ductory texts treating archaeological method, including those
mentioned in the section on excavation.
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THE ANALYSIS OF FORM






Artifacts are man-made objects; they are also fossilized ideas.
In every clay pot, stone axe, wooden doll, or bone needle,
we see preserved what someone once thought pots, axes, dolls,
or needles should look like. In every culture, there are con-
ventions which dictate the form of artifacts. We are all fa-
miliar with the stereotyped scene in a Western movie in
which the hero pulls an arrow from the side of a burning
wagon, looks at it, and announces: “Sioux.” Not Cheyenne,
not Arapaho, but Sioux, and he knows because Sioux arrows
look different from those made by other tribes. In all likeli-
hood, a person familiar with arrows made by the different
tribes on the American Plains could make such a judgment,
and be right. In all their manufactures, the members of a
culture have very definite ideas about what makes an object
look “right,” and how much that object can vary in form until
it becomes “wrong.” Lila O’Neale, an anthropologist studying
the basket making of the Yurok Indians of northern California,
discovered the rules of proper basketry among those people
by an ingenious technique.l? She showed pictures of baskets
made by many of the women of the tribe to those same
women, and invited their criticism. From comments on what
was wrong with this basket hat or that basket bowl, she was
able to outline clearly the limits of variation within which
the Yurok thought good baskets were produced.

The mental template

The idea of the proper form of an object exists in the mind
of the maker, and when this idea is expressed in tangible
form in raw material, an artifact results. The idea is the men-
tal template from which the craftsman makes the object. The
form of an artifact is a close approximation of this template,
and variations in a group of similar objects reflect variation in
121, M. O’Neale, Yurok-Karok Basket Weavers (University of

California Publications in American Archaeology and Ethnology,
Vol. 32, No. 1); Berkeley, 1932.
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the ideas which produce them. What gives form to the idea
or mental template held by the maker of an artifact? Cer-
tainly tradition, since learning a craft entails the transmission
of these templates from generation to generation, and many
aspects of them have been present for so long that people
simply feel that this shape for an axe or that color for a
basket is inherently right. However, factors other than the
purely traditional can affect the form of the mental template
and there are other factors which affect the form of the fin-
ished product which are completely unrelated to the template
involved.
For example, consider the mental template used in the pro-
duction of a basket made by the Chumash Indians of south-
m California (Fig, g), This basket can be described in

Each of these attributes contrib
basket, and each is present in
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tribute of the mental template which produced it for a rea-
son. These reasons are not all the same; they could be a
matter of technology, function, innovation, or tradition.
The band of decoration is present because such bands are a
part of the decorative tradition of the Chumash. Only on
rare occasions did they make a basket which did not have
this decorative band just inside the edge. The rich red-brown
mottled background color is the result of the material used
to make the basket, a species of rush. The reason for the
presence of the band is purely a matter of tradition; the color
is the result of a particular technology which employs a
specific raw material. Of course, this use of a particular plant
is also traditional.

Rectilinear designs are the rule in all basketry since the
sewing and weaving techniques used in such manufacture
dictate step-like designs. Curved lines can be used, but they
are much harder to execute, and are in fact curving sets of
angular elements. The diamond patterns between the step
designs are unique; the maker used them for the first time
when she made this basket. They are a true innovation, and
represent a change in the template which was made during
the time the basket was being made. Should they have been
attractive to other basket makers, they might have been taken
into the tradition of the Chumash artists, and would ulti-
mately rank as traditional attributes like the band of decora-
tion. This is one way in which objects change in their form
as time passes; new elements are added, old ones removed,
and if the modification of the template “takes,” the changed
pattern becomes an established fact, The shape of the basket,
flat and round, is dictated by its function: it is a parching
tray, used to roast seeds by tossing them with hot embers.

The mental template for this basket was a combination
of a number of attributes; these attributes were present for
reasons which were traditional, functional, technological, a
matter of innovation, or a function of the materials used. Al-
though the reasons for the selecon of the several attri-
butes varied, the product of the template is a distinctive
artifact, very similar to others produced by similar templates,
and illustrative of a set of ideas shared by the members of
the Chumash culture. If we look at baskets made by Indians
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neighboring the Chumash, we find that they are the products
of other idea sets, different templates which are the products
of somewhat different factors in their formation.
Some of the variations seen in a set of similar objefts—
arrowheads, pots, or stone knives—are not the result of sh]g)h:
differences in the mental templates which produced them bu
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destroyed by the correction, and are not preserved. One
would then expect a greater amount of variation resulting
from error, and not template variation, in those artifacts
which are made subtractively, than in those made by an ad-
ditive technology.

What has all this to do with archaeology? In the process
of studying the form of the artifacts which he has excavated,
the archaeologist is deeply concerned with how these arti-
facts vary and how they can best be classified according to
their form to aid him in his interpretations, We have seen
that variation in the form of artifacts is a complex thing, and
that the causes for this variation are many. Variation in ob-
jects which reflects template variation is quite relevant to
understanding the culture of their makers, while variation
introduced by problems of technology may not be germane
to cultural reconstruction.

The type concept

The most frequently applied concept in the study of form
is that of the artifact type. The type concept is central to
formal analysis, and it has been a most useful tool to the
archaeologist. It has also been criticized considerably, and,
while some of the criticism might be justified, much of it
results from expecting too much from its application or from
using it to answer questions for which it is ill suited.

To understand exactly what the type concept is, and how
it is applied, let us watch an archaeologist at work in his
laboratory. He has brought all the fragments of pottery
(sherds) from one component of his site to a long table, and
begins to sort them according to obvious similarities. Three
piles begin to emerge. One is made up of sherds which are
painted in black on a white ground color. A second pile is of
sherds which are plain gray in color, with no decoration.
The third is made up of sherds which are yellow with red
painted decoration. Tentatively then, he has isolated three
types in his pottery. Upon closer inspection of one of the
piles, that of black on white painted sherds, he discovers
that it can be subdivided into a group of sherds which have
designs painted solid black and a second group with black
fine line painting. His other two groups subdivide in a similar
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manner: some yellow sherds have curvilir{ear designs, ?th(;ers
rectilinear decoration, and the plain gray is I'nade up o vﬂll‘g
thin sherds on the one hand and quite t'hmk onesl on fhe
other. He proceeds to make this division in each class

has six groups.
nolv; additiori‘.‘lr to I;hese six piles, he also hasbfwc])c Zleeg gj:n?’il
groups of a few sherds each. One group hgs : atst Cesens on
a yellow background; the othefb htilse::ldth :sgl?a]irs PRy
ground color. TIIerse. Shgg:dfavliiﬂf :I,)e choice of considering
ilig;f afr(t)\l;ﬁs;ddfﬁ;ial types of equal status t‘;lnth the f)the;
i inking of them as not belopgmg to the universe o
six or of th.}n o vp 1 of his site. Either explanation is pos-
p.0ttery WhICh‘;Sri?:gli;e patterm formed by Changing styles
ble, Beme_m tie discussion of seriation), he might consider
(orplained i r types, which were more popular earlier or
them £ beﬂl;r;mtgme rep’resented by the pottery which he is
later'tl{an On the other hand, red on white and black on
ClasSlfymgntte might have been popular at other sites oc-
yellt_)\g P? thlt;y same time, and the pottery from these sites
e 1}? anta.in only small amounts of black on white and red
mig tucc:” ottery. In this case, the presence of these “odd-
?)gll)s’f r(r)lighlz be explained by the trading of pottery between
contemporary villages. These problems can only be resolved
by comparing the pottery from his site with the pottery from
other sites of the same and different time periods.

A third possibility will present itself to
as he builds his typology. Perhaps the red on white and black
on yellow pottery represents the extremes of variation within
the pottery made at the time. Those red and black and black
and yellow pots may have been thought of as not quite proper
by the people who made all the pottery now being sorted.
If so, the archaeologist can simply relegate the two small
groups to a category which he believes to reflect the extreme
of variation from the norms of pottery manufacture which
were applied by the people who were making the more
usual black on white and red on vellow types. This brings us
to an important point. When the archaeologist has sorted his
Pottery into groups which meet with his SaﬁSfacticm, he will
have selected one of a number of possible orderings of the

the archaeologist
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material. If another archaeologist were to sort the same pot-
tery but use different attributes as sorting criteria, he might
produce very different groups. For example, should this sec-
ond sorting proceed according to the shape of the lip of the
pot in cross section and the color of the clay inside the sherd,
black on white sherds might well be mixed with red on yel-
low ones, and even plain gray ones. The “odd” sherds might
be “normal” according to this classification. Nevertheless, if in
his published report the archaeologist describes the attributes
which he used to define one or another type, any other
worker who is classifying similar pottery can repeat the sort-
ing process, and thus make his pottery comparable with that
previously described.

Furthermore, by selecting common and obvious attributes
and stating the observed variation in these attributes in his
published description of a type, the archaeologist is describ-
ing some of the dimensions of variation in the templates
which produced the pottery. It matters little if his attributes
were selected arbitrarily, as long as they are prevalent enough
in his collection to allow him to create usable groups.

An artifact type description is, therefore, a statement of a
set of somewhat variable attributes which can be observed
to occur together in the majority of cases.18 It is the creation
of the archaeologist and not necessarily of the makers of the
artifacts being analyzed. Often the question is asked, “Do
types reflect ideas held by the makers of the objects being
typed, or are they arbitrary?” Such a question is largely ir-
relevant. One purpose of creating types is to order the
artifacts from a site in such a way as to permit comparison
with artifacts from other sites. It may well be that some types
are almost perfect descriptions of the templates responsible
for them; whether this is true or not in no way interferes with
the main aim of typology, that of classification which permits
comparison.

Such comparison allows the archaeologist to align his as-
semblage with others in time and space. In the construction

13In actual practice, types are defined according to more than a
single attribute; the example given is oversimplified for the sake of
clarity. For a typical description of a type, see Appendix.
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of relative sequences equivalent components of different sites
are equated by observing typological similarities between
their artifacts. Comparison with assemblages which are earlier
and later permits seriational chronology and the construction
of sequences in this manner, Neither spatial alignment nor
seriation could be easily done in the absence of typology. As
long as the descriptions of types are lucid and sufficiently de-
tailed, archaeologists can bring about order in the arrange-
ment of sites and components in time and space. It matters
little how fine a division is made of an assemblage in the
course of classification. The same group of similar artifacts
could be divided into ten types or two, depending on how
specific the archaeologist who classified it was, Since such
classifications are arbitrary, no violence is done to cultural
reality. As long as this is kept in mind, types serve admirably
in the spatial and temporal ordering of archaeological ma-
terials. Further interpretation is not possible until such order
is first established, When the control of the variables of time
and space has been achieved, the archaeologist can pro-
ceed to study his material in primarily cultural terms.



Chapter IV
SPACE AND TIME






To the average person, the expression “space-time” probably
suggests either science fiction, physics, or astronomy. To the
archaeologist, space and time, along with form, are vital di-
mensions of archaeological data. We have seen how order
is brought to the formal dimension of an assemblage through
the application of typology; the dimension of space is ordered
by the location of the sites which produced it and other as-
semblages, and its place in the stream of time is fixed by a
number of chronological methods.

In archaeological thinking, space and time are often pic-
tured as forming a block. We can imagine this block as a
cube in which space is represented by the length and width
and time by the depth. The bottom of the cube is the earliest
in time, the top the latest. Such a cube is “cut” from a larger
area, representing a longer time (ultimately the world, and
all of time since man first appeared nearly two million years
ago), but cultural process in the space within such a cube
can be represented by measurable forms.

An example will make this analogy clear (Fig. 10). Sup-
Posing that, in A.D. 1400, 2 new and much improved type of
bronze axe was invented in one village. Its advantages were
immediately apparent, and soon other villages were learning
about and making the new type of axe. As the knowledge
spread, the distribution of the axe could be seen to form a
circle when plotted on a map. The diameter of this circle
grew as time passed; ten miles in 1410, twenty miles in 1420,
thirty miles in 1430, until by 1450, the villages within a cir-
cular area fifty miles in diameter were making and using the
new tool. The shape created by the distribution of this new
axe at any point in time is circular, but in time and space it is
that of a cone. As the area of the axe’s use grew in extent,
time passed, so that larger circles were formed as the top of
our cube was approached along the dimension of time.

A perfect cone would be formed in this manner only if all
Tates were constant, Variations in the time needed for the
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knowledge to move from one village to another, geographical
barriers, or a reluctance on the part of some people to adopt
the new axe would distort the shape of the cone, giving it
bulges and dents, although the general shape would prevail.

How does knowing about this shape help us in understand-
ing events and developments in the past? Archaeologists make
use of the form of the space-time distributions of their data to
learn about things past as general as the movement of a new
technology across a continent and as specific as the movement
of a single people along a river. In practice, they look at the
distribution of archaeological data in space and time in two
dimensions, This form can be imagined by picturing the re-
sult of cutting our cube in half parallel to the time dimension,
at right angles to the spatial plane. Our cone now appears as
a triangle, with the base at the top and the apex at the bot-
tom (Fig. 10). Triangular shapes of this type are obtained by
plotting the space-time coordinates of archaeological data in
our two dimensional space.

Let us consider as an example the introduction of farming
in the Near East and Europe. This event was a major one
since it allowed man to control his food supply for the first
time in such a way that he could better insure an ample
larder at all times. A whole set of cultural changes accompa-
nied this invention: larger villages, settled life free of the
uncertainties of hunting as the only source of food, and ul-
timately, cities and civilization based on the very produc-
tive economy made possible by agriculture.

Obviously archaeologists have been quite interested in
the date and nature of the spread of the knowledge of farm-
ing, Archaeological evidence of farming is diverse; not only
are the remains of grains and other food plants often found,
but farming implements and large sites also indicate the prac-
tice. Sites yielding such evidence are found over Europe and
the Near East. It is now believed that the earliest farmers
lived somewhere in the Near East in the area between An-
atolia and northern Iraq in the eighth millennium B.c. From
here, farming spread into Europe until it reached the North
Sea area between 4000 and 3500 B.C.

Figure 11 shows a map of Europe and the Near East, and
the earliest dates of farming at each of several points. The
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space-time chart below the map represents a line connecting
these points as the space dimension, and the period between
7000 and 2800 B.C. as the time dimension. By plotting
the several locations in space and time, a line is formed which
corresponds to one side of the triangle shape described above.
The other side of the triangle would be formed in another
direction away from the Near Eastern center. We should
note two things about this chart. The spread of agriculture is
indicated by the slope of the line; movement in such a dia-
gram is always “uphill” in time. The rate of this movement is
indicated by the steepness of the slope, with steeper slopes
indicating slower rates. Such slopes can never reach the hor-
izontal, since this would represent instantaneous appearance
of the trait at a number of points.

Horizon and tradition

In broader context, the form of lines of this type is the basis
of two important archaeological concepts, those of horizon
and tradition.’* The concept of an archaeological horizon is
that of a set of traits which links a number of cultures over
a broad area in a short time. In the Peruvian area a wide-
spread art and architectural style, known as Chavin, appears
at about 800 B.c. It is characterized by feline and condor
motifs in the decoration of ceramics and architectural stone-
work (Fig. 12). Plotting the space-time distribution of sites
containing Chavin type objects makes it clear that the spread
of the ideas responsible for the style was rapid; the slope of
the space-time line is quite shallow. This manifestation is
known as the Chavin Horizon, and its peculiar space-time
pattern suggests certain things about it. It moved rapidly over
a large area. Therefore it must have had considerable pres-
sure behind it. What types of cultural processes are known
to accelerate the spread of ideas over large areas, and among
different peoplesP The most likely possibilities are religious
missionization and conquest by force. Since the Chavin style
seems in some way linked with the ritual aspects of early

14 These concepts are fully developed in G. R. Willey and P. Phil-
lips, Method and Theory in American Archeology (Chicago: Uni-
versity of Chicago Press, Phoenix Books, 1g62),



Fig. 12 A stelg carved in Chavin style.
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Peru, as imperfectly as they are known, and since there is
little evidence of conflict or fortification at the time, the
Chavin horizon can be thought of as reflecting some type of
cult spread. In fact, the term Chavin Cult has been used to
describe it. When the Spanish arrived in Peru in the sixteenth
century, a horizon (Inca) was well along in the process of
forming, this time spread through planned conquest by the
Inca state,

In contrast to the horizon concept, that of tradition is
marked by a long temporal duration with relatively little spa-
tal extent. The tradition is a configuration of traits which has
a very long life. Plotted in a space-time block, traditions would
have very steep slopes. An excellent example of a tradition is
provided by the painting of pottery in black on white designs
in the American Southwest, This type of decoration is a hall-
mark of southwestern ceramics over a period of more than
a thousand years, although it is limited to a small area cen-
tering on the “four corners” area of Colorado, Utah, Arizona,
and New Mexico.

Both concepts are to some extent arbitrary segments of the
fluid continua of space and time. Reduced to an absurdity,
one might say that horizons are thin traditions of wide dis-
tribution, or that traditions are limited horizons of long dura-
tion. This may seem as ridiculous as the idea of the world’s
largest midget, or smallest giant, but it makes and under-
scores the point that there should be no fixed dimensions for
either horizon or tradition. In fact, most space-time patterns
formed by archaeological materials are neither in the true
sense, since they are distributed in both dimensions to a con-
siderable extent, The concepts of horizon and tradition are
usually reserved for clear instances of extreme dimensions of
time or space, usually if not always linking several cultures,
and of use at the broadest level of archaeological integration,

Space-time slope patterns

On a more discrete scale, the pattern of sloping lines in space
and time tells us about more specific happenings than those
affecting continents over thousands of years. At this level, the
classifications made by the archaeologist of his artifacts be.
Come more important,
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pology, and the shifts in popularity which underlay seriation
combine to tell the archaeologist about a people. Although

Location: the Missouri River, between the White and Cheyenne
rivers, South Dakota (Fig, 12).

Time: between 1700 and 1800. All sites contain trade material
obtained from Europeans: beads, guns, wire, iron knives,

Sites: remains of many villages which had been composed of earth-

covered lodges, located on the terraces above the flood plain of the
Missouri River,

Culture: in this case, accounts of early travelers in the area tell us
that the people involved were the Arikara Indians, a tribe who

sifications constructed from one site were applicable to the
others. In the case of pottery, however, two distinct types
emerged from the classifications, Each was identified primar-
ily by the cross-sectional shape of the lip, square in one case,
and “braced” in the other, the latter being the result of ap-
plying a rolled strip of clay around the rim of the pot. Except
for this difference, the types were similar, The former square
lip form was designated Talki g Crow Ware, the latter, Stan-
ley Ware, and each was divided into 5 number of subtypes.

Subtypes of Talking Crow Ware were similar to those of Stan-
ley Ware except for lip treatment.

Two of the first sites excavated had very different amounts
of each of the two types. The first, located ip the southern
end of the area, had almost al] Talking Croy, Ware with small
amounts of Stanley, while the other, hundreg odd miles to
the north, had mostly Stanley Ware, with a few sherds of
Talking Crow. What was the most reasonap]e explanation of
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these differences? Might not the presence of the minority type
in each site indicate trade between contemporary villages
along the river? Or were the sites of different dates, and the
differences in ceramics a matter of separation in time, with
one type replacing the otherP At the time these first sites were
dug, one couldn’t be certain. However, with the excavation
of more village sites between the first two, two things be-
came apparent. First, the evidence of stratigraphy, and of
placing house floors from different sites in a sequence based
on a progressive change in their size, strongly indicated an
upward slope of the line marking the latest date of occupa-
tion of the area by the Arikara. The slope was upwards in an
upstream direction; it suggested a northward movement
of some influence causing the Arikara to abandon their vil-
lages. Since this slope marked the last occupation of sites,
rather than specific traits within the sites, the inference was
that the Arikara were moving as a people up the river, ar-
riving later further upstream, and staying later. Second, if
Talking Crow and Stanley Wares were used to seriate those
sites containing European materials, the seriational order
agreed with the slope and sequence dating of house sizes.
With this additional information, it seemed probable that
Talking Crow Ware actually became Stanley Ware as the Ari-
kara moved slowly upstream. From this we can see the re-
lationships between space, time, and form in archaeology.

This example clearly demonstrates that the arbitrary clas-
sification of pottery into two types still achieved certain useful
purposes. In those cases where both types were present, the
classifiers were sharply dividing a shaded continuum. At the
extreme ends of the area, there are sites which produce only
Stanley Ware or only Talking Crow Ware. Yet the description
of the types and their use in seriation allowed certain in-
ferences regarding the movement of the Arikara along the
Missouri River. The combined pattern of slope and type
change is shown in Figure 13.

We might ask: “Did this exercise actually tell us much
about the Arikara as a culture? The answer is: “No.” But
we should also remember that typology is an integrative pro-
cedure and not an inferential one. We did determine an
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different cultures sharing in virtually identical artifact types,
as well as instances of the same culture manifesting itself in
its tangible products in a number of ways. If such configura-
tions of shared types do not demand identification as the cul-
tures of the past, they are at least the criteria whereby most
archaeological “cultures” are identified; the Danubian culture
of Europe, the Anasaz culture of Colorado, the Moche cul-
ture of Peru, the Maya culture of Guatemala, and the Wilton
culture of South Africa being but five of literally thousands
known today.






Chapter V
CONTEXT






Grid systems, labeled bags, careful mapping, the recording of
features and strata, all these field techniques insure that
the artifacts can be related to the site and to each other in
an accurate way which will permit the archaeologist to de-
scribe the nature of the associations in his site. The circum-
stances of occurrence of archaeological data tell us much
about the people who lived on the site. The contextual aspect
of archaeological material is one of the most obvious clues
to past behavior, and one of the few which is often apparent
while in the field.

It is hardly necessary to cite extensive examples of this
type of inference in its simplest application; a little imagina-
tion provides us with any number of instances which might
exist and illustrate the value of archaeological association.
The discovery of bones representing joints of meat in a burial
suggests an offering of food, perhaps for the use of the de-
ceased in his long journey. Numbers of flint scrapers and spear
points found with a mass of bison bones at the base of a high
cliff on the western plains is clear evidence of butchering
animals killed by stampeding them over the brink. Cow ribs,
smoothed on one edge, and found on the floor of a vat used
for soaking hides preparatory to tanning at a California mis-
sion were probably used for scraping the hair from the lime-
soaked hides.

By piecing together individual instances of such associa-
tions from a single site, we ultimately get an impression of
the use of a number of objects and also of the location of
such activities, There are other aspects of context which go
beyond those simply involving single objects in single loca-
Hons, An interesting artifact commonly found in the moun-
tainous areas of California is the bedrock mortar. Bedrock
Mmortars are cylindrical holes in outcroppings of bedrock
and were used with stone pestles for pounding acorns into
8 mush for food. Since these mortars are a part of an im.
Mmovable mass of rock, they could not be carried about. They
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certain aspects of the economic behavior of California In-
dians, They are frequently found in the vicinity of extensive
stands of oak trees, In most cases, there is no cultural debris
In the vicinity of thege mortars. It would seem that they were

villages. The peculiar context of bedrock mortars permits Suc,h
an inference, We knoyw from historical accounts of California
Indians that they were somewhat mobile, particularly during

provides us with information regardin

\ € past behavior, Analysis
of the remains of plants anq animals in 5 gjpe sheds light on
the food habits ang Preferences of its former inhabitants, as

well as the available Tésources at the time. The reconstruc-
tion of this aspect of past cultures Provides us with informa-
tion concerning the utilization of various regources by the
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In the cellars of the seventeenth-century Pilgrims of Plym-
outh Colony large quantities of pig bones have been found.
The remains of pig so outnumber those of other food animals,
that we are almost tempted to suggest that the first Thanks-
giving may have consisted of roast pork rather than turkey.
Pigs probably served as a basic food animal quite well, since
they can run free in the forest, and their flesh can be pre-
served by a number of smoking and salting processes which
require no cold storage.

A most useful technique for providing another dimension
to the non-artifactual context of an archaeological assemblage
is that of pollen analysis. Pollen preserves well in the ground,
and can be identified as to the species of plant which pro-
duced it by microscopic analysis. Even if few actual plant
remains are found, pollen grains frequently tell us something
about the plants which were present at the time, including
those known to have been under domestication. The study
of pollen has provided a dramatic demonstration of the in-
troduction of farming into Central and Northern Europe.
Early agriculture in this area was practiced by a method
known as slash and burn, which entailed the burning off of
the forest cover, planting the land thus cleared and enriched
by the ash, and using it until its fertility had been largely
reduced. When such a plot no longer produced a good yield,
another would be cleared by burning, and the old plot would
Teturn to a growth of grass. Pollen “profiles,” made up by
identifying the pollen from layer to layer in sites in the area,
show this sequence clearly. The lowermost levels have pollen
of forest trees, followed at times by a thin layer of charcoal
representing the burning of a plot in the vicinity. Atop this
charcoal layer is found the pollen of domesticated plants,
and finally the pollen of wild grasses, showing the abandon-
ment of the plot and its reversion to grass cover. This sequence
of pollen succession provides a useful context in which to un-
derstand better the assemblages of the first farmers of Central
and Northern Europe.

Slash and burn farming is a specific technique associated
with the cultivation of plants, reconstructed by the identifi-
cation of their pollen. The butchering techniques of a group
of prehistoric South Dakota Indians has been reconstructed
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through the study of animal bones, By identifying all the
bison bones from a site occupied in A.p. 1400 and determining

cupied during the entire year or only seasonally. Seasonal oc-
cupation suggests greater mobility than does year-round use,
and mobility of thig type suggests a somewhat different cul.
tural system from that of permanent peoples.

The contextual aspect of an archaeological assemblage is

15T. E. White, “Butchering Techniques g the Dodd and Phillips
Ranch Sites” in D, J. Lehmer, Archaeological Inves-tigat{ons in t,l;e
Oahe Dam Area, South, Dakota, 195053 (Smithsoniag Institution,
Bureau of American Ethnology, Bulletin No. 158); Washington,
1954.
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terms. If such non-professional activity is potentially danger-
ous, reckless digging for the sake of obtaining a collection
of “relics” must be universally condemned. Such collections,
literally torn from their context in the site, can tell us little or
nothing about the culture responsible for their existence.

Among professional archaeologists, there has been a slow
development in the strategy of excavation which reflects an
increasing awareness of the value of complete contextual in-
ference. In the early days of archaeological field work, it
was customary to make deep and narrow excavations into
sites, a practice aimed primarily at the construction of de-
velopmental sequences and the explication of the outlines
of culture history. The second aim of archaeology, the dis-
covery of the functioning of cultural systems at single points
in time, was not served too well by such an approach. Modern
archaeology is characterized by extensive exposure of single
components, a technique which allows us to see the contextual
aspect of an assemblage in great detail. This approach has
been in use for years, but has recently been re-emphasized,
with exciting results. At the site of Ambrona in Spain, careful
excavation of a large area revealed the remains of many an-
imals, including large elephants, which had been butchered,
associated with tools and fireplaces left there by man over
three hundred thousand years ago.!® Such a pattern of as-
sociations, requiring the exposure and careful mapping of
large areas representing contemporary activity in the past,
when combined with deep sequence-oriented excavation,
combine to tell the archaeologist about activities in detail,
as well as changes in them through time. In each case, the
context of the assemblages is of critical importance to the
proper execution of the job.

1%See F. C. Howell, Early Man (New York: Life Nature Library,
Time, Inc, 1965), pp. 88-89.






Chapter VI
FUNCTION






Take a glass coffeepot, a set of rosary beads, a wedding ring,
a fishing pole complete with reel, a jewelry box, a pair of
skis, an eight ball from a pool table, a crystal chandelier, a
magnifying glass, a harmonica, and a vacuum tube and break
them to pieces with a hammer. Bury them for three cen-
turies, and then dig them up and present them to a literate
citizen of Peking. Could he tell you the function of the objects
which these fragments represent? A slightly far-fetched situa-
tion, we might say, but in many ways, this is exactly the
problem facing the archaeologist who is attempting to de-
termine the function of the various artifacts in his assemblage.

Even if our highly educated Chinese gentleman were able
to identify the objects in terms of form—a glass container
with a lid, some beads which had been strung together, a
ring for the finger—he would still have difficulty determining
that the pot was for coffee, that the ring signified the social
and religious custom of marriage, or that the beads served
to keep a tally of prayers. Could we do better with a similarly
treated set of objects from modern China?

Function is a many-faceted aspect of artifacts. The same
artifact might have served a number of functions, some
simultaneously, in the culture of its origin, and the archae-
ologist must at least be aware of the difficulties inherent in
assigning a function to a piece of something.l? Not that this
is an impossible task, since many of the artifacts which are
routinely encountered indicate something of their function
in an obvious way. The explicit functional aspect of artifacts
is determined by their form and by their contextual aspect
in many cases.

In the case of single artifacts, it is safe to say that almost
all functional identifications are a matter of analogy with
known cases. We know that an arrowhead served a certain
17 Various aspects of artifact function are discussed in L. R. Bin-

ford, “Archaeology as Anthropology,” American Antiquity, Vol, 28,
No. 4, 1962.
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function because we have seen similar objects with the same
use where it could be determined. Pots are obviously con-
tainers, are they not? We even use them on our kitchen
ranges, and for serving at the dinner table. Some of the analo-
gies which archaeologists employ in their functional labeling
of artifacts come from our own culture, but others are seen
in cultural contexts quite different from that of twentieth-
century America. For this reason, archaeologists benefit
greatly from what anthropology tells them about other life
ways around the world, For example, in sites in the Amazon
river valley, numerous sharpened stones are found. If the
archaeologist did not know that such stones are used today
set into wood for grating manioc, a root crop used by the
Amazonian Indians, he would not be able to ascribe this
function to the stones, and infer manioc grating in the past.

Another avenue to the understanding of the function of
certain artifacts is through what has been called the imitative
experiment.’® This approach consists of attempting to use
the objects in question in the same way they are thought to
have been used in the past, and observing their efficiency.
If the artifact involved was used for cutting, such experi-
mentation would include its use in the supposed manner, and
the pattern of wear on the cutting edge might be observed
to determine if it resembles that already present.

While both analogy and imitation offer avenues to the

is placed on baskets. The Yurok and Karok make baskets for
cooking—mush bowls as they are called—ang also “fancy

18R. Ascher, “Experimental Archaeolo

EY,” American A -
gist, Vol. 63, No. 4, 1g61. nthropolo
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baskets” as gifts, hats, and for storing valuables. Fancy baskets
have complex designs, while mush bowls have relatively sim-
ple decoration. When asked why fancy designs were not used
on mush bowls, the answer given was that such designs, while
actually easy to execute in many cases, involved frequent
cutting and insertion of decorative materials, and that such
a process made the basket liable to leaking, and therefore
ill suited for cooking purposes. It turns out that while cook-
ing baskets are decorated in “simple” designs, they are in
fact the more difficult to execute in many cases, because
of the complex counting system required for stitch setting
for these motifs. While complexity of decoration certainly cor-
relates with special purpose use in this case, it is certainly
not because the makers believed their cooking bowls not
worthy of great artistic effort. This example stresses the im-
portant fact that any part of a culture must be viewed in
terms of the whole cultural pattern. Even if they are virtually
identical in form, baskets of culture A are not necessarily
comparable to those of culture B, in terms of the way they
are thought of by the members of the culture. This is a most
important consideration in using analogy for functional iden-
tification.

When analogy breaks down, through the artifact’s being
totally unfamiliar, functional identification of an individual
object encounters a formidable barrier. It is a matter of mild
joking that all those artifacts which archaeologists cannot
identify are automatically classified as “ceremonial objects.”
A joke, perhaps, but uncomfortably true in many -cases.
Whether certain cigar-shaped polished stone objects, known
as charm stones in California where they are found, are
ceremonial objects or served some purpose forever unknown,
is absolutely moot. Almost all sites produce such enigmatic
objects, and when context, analogy, and imitation fail, little
more can be done to clarify their function in the past.

Usually, portions of assemblages will suggest certain broad
functions even when all the artifacts within them cannot be
assigned specific functional designations. One way in which
assemblages are frequently classified is by functional cate-
gories. In this way, the archaeologist groups those artifacts
relating to subsistence, ritual, warfare, transportation, housing,
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function because we have seen similar objects with the same
use where it could be determined. Pots are obviously con-
tainers, are they not? We even use them on our kitchen
ranges, and for serving at the dinner table, Some of the analo-
gies which archaeologists employ in their functional labeling
of artifacts come from our own culture, but others are seen
in cultural contexts quite different from that of twentieth-
century America. For this reason, archaeologists benefit
greatly from what anthropology tells them about other life
ways around the world. For example, in sites in the Amazon
river valley, numerous sharpened stones are found. If the
archaeologist did not know that such stones are used today
set into wood for grating manioc, a root crop used by the
Amazonian Indians, he would not be able to ascribe this
function to the stones, and infer manioc grating in the past.

Another avenue to the understanding of the function of
certain artifacts is through what has been called the imitative
experiment.’® This approach consists of attempting to use
the objects in question in the same way they are thought to
have been used in the past, and observing their efficiency.
If the artifact involved was used for cutting, such experi-
mentation would include its use in the supposed manner, and
the pattern of wear on the cutting edge might be observed
to determine if it resembles that already present.

While both analogy and imitation offer avenues to the
functional assessment of an artifact, there are certain dangers
involved. By analogy with other cultures we frequently sug-
gest that highly decorated objects such as baskets and pots
were used for very special purposes, and that strictly utilitar-
ian artifacts are usually not the objects of great artistic elab-
oration. Now in many instances this is true, and the assign-
ment of plain, undecorated potsherds to a utilitarian class of
pottery is probably safe in the majority of cases. Yet Lila
O’Neale’s study of Yurok and Karok basketry shows a very dif.
ferent set of reasons for the particular type of design which
is placed on baskets. The Yurok and Karok make baskets for
cooking—mush bowls as they are called—and also “fancy

18R. Ascher, “Experimental Archaeology,” American Anthropolo-
gist, Vol. 63, No. 4, 1961.
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baskets” as gifts, hats, and for storing valuables. Fancy baskets
have complex designs, while mush bowls have relatively sim-
ple decoration. When asked why fancy designs were not used
on mush bowls, the answer given was that such designs, while
actually easy to execute in many cases, involved frequent
cutting and insertion of decorative materials, and that such
a process made the basket liable to leaking, and therefore
ill suited for cooking purposes. It turns out that while cook-
ing baskets are decorated in “simple” designs, they are in
fact the more difficult to execute in many cases, because
of the complex counting system required for stitch setting
for these motifs. While complexity of decoration certainly cor-
relates with special purpose use in this case, it is certainly
not because the makers believed their cooking bowls not
worthy of great artistic effort. This example stresses the im-
portant fact that any part of a culture must be viewed in
terms of the whole cultural pattern. Even if they are virtually
identical in form, baskets of culture A are not necessarily
comparable to those of culture B, in terms of the way they
are thought of by the members of the culture. This is a most
important consideration in using analogy for functional iden-
tification.

When analogy breaks down, through the artifact’s being
totally unfamiliar, functional identification of an individual
object encounters a formidable barrier. It is a matter of mild
joking that all those artifacts which archaeologists cannot
identify are automatically classified as “ceremonial objects.’
A joke, perhaps, but uncomfortably true in many cases.
Whether certain cigar-shaped polished stone objects, known
as charm stones in California where they are found, are
ceremonial objects or served some purpose forever unknown,
is absolutely moot. Almost all sites produce such enigmatic
objects, and when context, analogy, and imitation fail, little
more can be done to clarify their function in the past.

Usually, portions of assemblages will suggest certain broad
functions even when all the artifacts within them cannot be
assigned specific functional designations. One way in which
assemblages are frequently classified is by functional cate-
gories. In this way, the archaeologist groups those artifacts
relating to subsistence, ritual, warfare, transportation, housing,
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and other similar sets. The contextual aspect of the artifacts
is of considerable help in this case, since grouped associa-
tions suggest some common function for such artifact groups.

Entire assemblages can be thought of as having a functional
aspect as well. A site which produces a long series of
arrowheads, knives, and spear points associated with large
quantities of animal bone clearly suggests the functional
aspect of the assemblage to be that of serving its makers in
the pursuit of hunting as the major economic basis for their
culture. In contrast, an assemblage with pottery, agricultural
implements, the remains of permanent houses, and quantities
of charred grains clearly functioned as a means to the end of
farming for its owners, a lifeway quite different from the
former.

It can be seen that the determination of function is at
the same time a potentially difficult and important archae.-
ological goal. That it has been done with considerable suc-
cess and imagination can be seen by reading any of the ex.
cellent reports written by archaeologists on their sites, a
number of which are listed in the Bibliography of this book.
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In its simplest application, the formal analysis of artifacts
places them into categories based on shared attributes. The
end result of typology is the creation of groups of similar
artifacts. We have seen that such a process implicitly recog-
nizes a patterning of behavior on the part of the makers of the
artifacts, although the types do not necessarily correspond
to groups they would perceive as different. Since the set of
ideas and actions responsible for the creation of the object
and its mental template derive from a variety of sources—
traditional, functional, technological, innovative—some further
standardization must have prevailed to produce a series of
artifacts which share not only in their attributes, but also in
the way those attributes were combined. In other words, the
whole is more than the sum of its parts, and while formal
analysis concentrates on the parts, the structural aspect of an
artifact reflects the rules which govern the combination of
these attributes.

In anthropology, the idea of structural rules is most strongly
developed in the area of linguistics, the study of language.
Linguists have been as deeply concerned with the structure
of language as with its content and function. The branch of
linguistics which concerns itself with the structural aspect
of language is known as structural linguistics. Linguists have
defined a set of units which form the structural basis of all
languages and, through the study of these units, have been
able to demonstrate how different languages combine sounds
into functional communication systems.

The two basic units of the structure of language are the
phoneme and the morpheme. A general understanding of
the concepts of the phoneme and morpheme will help us in
understanding the structural aspect of archaeological data.
The phoneme can be defined as a class of sounds which af-
fects the meaning of words. Consider the words bat and
hat. These mean totally different things in English, and differ
in only one respect, the initial sound. In a similar way, hat
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and hot have different meanings, differing only in the medial
sound, and hat and had differ only in the fina] sound. Such
minimal sounds are considered phonemes when they affect
the meaning of the word, and two words that differ only in
one phoneme form what is called a minimal pair. Bat is a
single word made up of three phonemes, b, g, and ¢. Note
that we are concerned only with sound; the written form of
a word has no direct one-to-one relationship to its phonemic
structure. Thus while beat and beet are written differently,
they are made up of the same three phonemes. The phoneme
of the long e sound can be written in a number of ways; con-
sider the words key, quay, receive, believe, subpoena, seck,
Caesar, steam, elite, and cede, all of which contain the long e
phoneme, but written in ten different ways. For their wriften
recording of a language, linguists have a set of standard sym-
bols to indicate sounds, one symbol for each phoneme.

The phoneme is therefore the minimal structural unit of
sound which affects meaning. We have said that it is a class
of sounds, however. This is so since no two persons give pre-
cisely the same sound to any phoneme; dialect differences,
slight differences in the anatomy of the speech producing
organs, and individual variations in speech create such dif-
ferences. But while one person might pronounce pin with a
breath of air following the p sound, and another will not
aspirate it in this manner, these minor variations do not change
the meaning of the word pin in each case. There are in-
stances, to be sure, where the distinction seems phonemic to
some listeners. Certain people from the South pronounce pin
and pen almost identically, using forms of the e and ¢ sound
in each word which are very similar, Phonemes are therefore
classes of variable sounds which have the same effect on the
meaning of a word. The individual variation of a given
phoneme, nasalized and non-nasalized a sounds for example,
are called allophones.

Phonemes can only be defined for specific languages, and
the phonemes for one language are not necessarily those of
another. Differences which are merely allophonic in English
are phonemic in some American Indian languages. .

The morpheme is a class of sounds which carries meaning.
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Consider the word house, for example. This sound has a
specific meaning in English, and it cannot be reduced to lesser
structural units without destroying that meaning. Change the
initial » phoneme to an m phoneme, and another morpheme
results. Is houses a single morpheme? It isn’t, since there are
two sounds which convey meaning in this case, house and
es. Now if we were looking at a housing subdivision with a
friend, and said to him, while pointing at the houses, “es/,”
the sound would not have the meaning of plurality unless it
was attached to the word house. Such a morpheme which
must be attached to another before it has meaning is called
a bound morpheme, as opposed to a free morpheme such as
house. In English, bound morphemes show great variation.
The sound which indicates plurality in the words houses,
cats (an s sound), dogs (a z sound), and oxen are quite dif-
ferent, and are known as allomorphs, having the same rela-
tionship to morphemes as do allophones to phonemes. Sim-
ilar allomorphic variation is seen in the bound morpheme
indicating negative qualities, as in the case of ignoble, un-
sanitary, indistinct, immobile, and nonsense. The sounds ig,
un, in, and non, all convey the same meaning, and comprise
the same morpheme.

Morphemes are combined in turn to form words, and al-
though many words are single morphemes (dog, float)
others contain many morphemes (blackbird, unconstitution-
ality). Length of a word is no indication of morpheme
numbers; the word Minnesota in English is but a single
morpheme, although its meaning is different in the Indian
language from which it was taken, in which it has two mor-
phemes (Minne and Sota). In some cases, a word is
both morpheme and phoneme, as in the case of I, a, and Oh
in English. Like phonemes, morphemes must be defined
in terms of the language of which they are a part; the
example of Minnesota is relevant in this case.

Using the concepts of phoneme and morpheme, structural
linguists describe the structure of different languages, and de-
fine the rules for combining these units into larger constructs
such as words and sentences. Each language has its own dis-
tinctive set of rules for phonemic and morphemic combina-
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tion. In English, for example, the phoneme ng, which ap-
pears at the end of words like sing and ring, is never found
at the beginning of a word, although it does occupy such a
position in other languages. Similar rules govern the proper
use of allomorphs. We do not say cat-es for cats, unmodest
for immodest, or nail-ed for nailed. Such combinations are
sometimes heard, from children who are only beginning to
assimilate the rules for morphemic combination, and operate
as much according to regularity as by cultural pattern; that is,
they create words by analogy with others which they al-
ready know and use.

The structural units and rules which govern the form of a
language have an interesting parallel in the structural rules
which govern the form of material objects. In fact, words and
artifacts have a lot more in common than it would seem at
first glance. The same aspects which can be seen in artifacts
are present in words. Consider for example the word love.
Its functional aspect is that of describing a certain emotion in
verb or noun form. Yet the context of the word has some
effect on its specific function. Compare the function of this
word in the sentence: “I just love that,” when said with sar-
casm and in the same sentence said with sincerity. The word
love is made up of three phonemes; these are the structural
analogues of the attributes of an artifact. This particular
sound—Jove—is used by all English speakers for the same pur-
poses, and it is a product of culturally patterned behavior
just as a stone axe is.
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citing direction of archaeological analysis not yet fully
realized.19

Words are products of human motor activity, They come
into being through the action of muscles, directed by the
mind through nerve impulses, on substance, in this case air.
To produce the word lock, finite, measurable masses of air
are shaped and given motion which results in sound. The
size, form, and vibration frequency of the air masses which
make up the word lock are measurable quantities. Words are
transient things, to be sure, but at the time of their forma-
tion, they can be described in terms of sequences of formed
air masses, combined to produce a culturally functional unit.
The discrete segments of air in this case correspond to pho-
nemes, so that three of these contribute to the configuration
which constitutes the word lock. Alter the form of any of
these units and the meaning of the word changes if this al-
teration is one which the culture using the word agrees to
recognize as a level of significance sufficient to effect such a
change.

Artifacts, like words, are the products of human motor ac-
tivity, made through the action of muscles under mental guid-
ance on the raw material involved. The resultant form of any
artifact is a combination of structural units—attributes—which
in any particular combination produce an object which has a
specific function in the culture which made it. Change any
one of these attributes and the functional significance will
change if the change is sufficient to affect this significance.
In other words, there may be structural units in artifacts
which correspond to phonemes and morphemes in language,
a correspondence which goes beyond simple analogy, reflect-
ing an essential identity between language and objects in a
structural sense. If this is true, in view of the close similarity
between the way in which words and artifacts are created,
might not words be but one aspect of a larger class of cultural
products which includes all artifacts as well? If so, then the
structural rules which linguists have formulated for language

19 The following discussion is the result of long and stimulating
conversations between the author and Professors Loring Brace of
the University of California and Margaret Mead of the American
Museum of Natural History.
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tion. In English, for example, the phoneme ng, which ap-
pears at the end of words like sing and ring, is never found
at the beginning of a word, although it does occupy such a
position in other languages. Similar rules govern the proper
use of allomorphs. We do not say cat-es for cats, unmodest
for immodest, or nail-ed for nailed. Such combinations are
sometimes heard, from children who are only beginning to
assimilate the rules for morphemic combination, and operate
as much according to regularity as by cultural pattern; that is,
they create words by analogy with others which they al-
ready know and use.

The structural units and rules which govern the form of a
language have an interesting parallel in the structural rules
which govern the form of material objects. In fact, words and
artifacts have a lot more in common than it would seem at
first glance. The same aspects which can be seen in artifacts
are present in words. Consider for example the word love,
Its functional aspect is that of describing a certain emotion in
verb or noun form. Yet the context of the word has some
effect on its specific function, Compare the function of this
word in the sentence: “I just love that,” when said with sar-
casm and in the same sentence said with sincerity. The word
love is made up of three phonemes; these are the structural
analogues of the attributes of an artifact. This particular
sound—love—is used by all English speakers for the same pur-
poses, and it is a product of culturally patterned behavior
just as a stone axe is.

This broad similarity between words and man-made ob-
jects is not particularly useful to the archaeologist faced with
drawing inferences from his data. However, we may specu-
late a bit beyond this general level of correspondence and
suggest some points of similarity which may ultimately have
great significance to archaeological inference. Could it be that
both words and artifacts are in fact different expressions of
the same system? A little thought on the subject would make

it appear to be so. We must emphasize that the discussion
which follows is based on little more than conjecture in
many ways, yet the close similarities which language and
artifacts exhibit seem to indicate a vital and potentially ex-
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citing direction of archaeological analysis not yet fully
realized.1?

Words are products of human motor activity. They come
into being through the action of muscles, directed by the
mind through nerve impulses, on substance, in this case air.
To produce the word lock, finite, measurable masses of air
are shaped and given motion which results in sound. The
size, form, and vibration frequency of the air masses which
make up the word lock are measurable quantities. Words are
transient things, to be sure, but at the time of their forma-
tion, they can be described in terms of sequences of formed
air masses, combined to produce a culturally functional unit.
The discrete segments of air in this case correspond to pho-
nemes, so that three of these contribute to the configuration
which constitutes the word lock. Alter the form of any of
these units and the meaning of the word changes if this al-
teration is one which the culture using the word agrees to
recognize as a level of significance sufficient to effect such a
change.

Artifacts, like words, are the products of human motor ac-
tivity, made through the action of muscles under mental guid-
ance on the raw material involved. The resultant form of any
artifact is a combination of structural units—attributes—which
in any particular combination produce an object which has a
specific function in the culture which made it. Change any
one of these attributes and the functional significance will
change if the change is sufficient to affect this significance.
In other words, there may be structural units in artifacts
which correspond to phonemes and morphemes in language,
a correspondence which goes beyond simple analogy, reflect-
ing an essential identity between language and objects in a
structural sense. If this is true, in view of the close similarity
between the way in which words and artifacts are created,
might not words be but one aspect of a larger class of cultural
products which includes all artifacts as wellP If so, then the
structural rules which linguists have formulated for language

10 The following discussion is the result of long and stimulating
conversations between the author and Professors Loring Brace of
the University of California and Margaret Mead of the American
Museum of Natural History.
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might hold for the artifacts with which the archaeologist
works. To check this interesting possibility, let us attempt to
apply it to artifactual material.

In classifying the arrowheads from a site, we find three
types. One type has a straight base and straight sides and
notches near the base; another is similar but has an indented
base, and the third has straight sides and base and lacks the
notches (Fig. 14). This classification is based on three attri-
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Fig. 14 Factemes and phonemes.

butes—side notching, basal notching, and the form of the
sides. We must now make an assumption which cannot be
determined from the data, but which will illustrate the rele-
vance of structural linguistic units to artifacts. Assuming that
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notching the sides or notching the base had an effect on the
functional significance of the arrowheads in the culture of
their makers, arrowheads which are identical save for the
presence or absence of the notches on the sides would form
a minimal pair, distinguished on the basis of a single struc-
tural element (just as the words hat and bat form a minimal
pair linguistically). In like manner, those arrowheads which
are identical except for the presence or absence of notches
in the base would also form a minimal pair if they served
different purposes. Such notching is usually a factor of haft-
ing—the way in which the arrowhead was attached to the
arrowshaft—and thus such a functional difference is reason-
able. Notching of the sides could then be seen as equivalent
to the phoneme, and we might term such a unit a facteme.

ALLOFACTS OF
NOTCHING

Fig. 15

The definition of a facteme would then be the minimal class
of attributes which affects the functional significance of the
artifact. The notches might vary considerably in form, rang-
ing from rather square to somewhat rounded, but as long as
the functional significance of the arrowhead was not altered
by this variation, such variants of this facteme would be re-
garded as allofacts (Fig. 15). There is an important parallel
with language in this case. Allophonic variation derives in
part from imperfections or variations in the speech-producing
apparatus, and some variations in factemes are the result of
imperfect expression of mental templates in the raw material,
recalling some of the problems of template expression in sub-
tractive technologies. Other allophonic variation stems from
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individual variation which is culture-free, and similar minor
personal variations in factemes would constitute allofacts.

Such variation in the arrowheads as the form of the side
which might be curved or straight without affecting their
function could be a matter of personal whim. We have seen
that function is more than a matter of technology, however,
and if curved sides served to identify the arrowheads with a
particular maker, this would constitute functional significance,
and curved and straight sides would produce a minimal pair.
The distinction between notched and unnotched sides in this
system might not have prevailed in another culture. In such
a case, notched and unnotched arrowheads might have
been used for identical purposes, and the form of the side
might have been the important determinant of techno-
logical function. Just as phonemes are relevant only to
the language from which they have been defined, so factemes
would be a product of the particular cultural system in which
they occur.

Factemes affect the functional significance of artifacts. Is
there a structural unit in artifactual material which could be
thought of as comparable to the morpheme? We would sug-
gest that there is, and define a unit, the formeme, which is
the minimal class of objects which has functional signifi-
cance. In this context, the arrowheads constitute formemes,
which combine with other formemes to produce other arti-
facts. For example, an arrow could be seen as the combination
of five formemes: shaft, stone head, feathers, cement used for
attachment, and a painted design on the shaft. Each of these
formemes can occur in other contexts. Similar points
might be attached to short handles to serve as knives, similar
shafts might be equipped with weights and used as spindles,
and the feathers might be attached to quite different types
of arrows or even to other objects, such as the “snow snakes”
used by some American Indians in a game. The cement
might be used in many other contexts, although its primary
functional significance is that of joining material. The design,
an ownership mark, could be used on other objects as well,
and might be thought of as a bound formeme, since it could
not occur alone (Fig. 16).
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Obviously this view of artifacts and their structure is based
on conjecture in a sense, yet it has logic in its favor. We might
raise one or two objections to such a wedding of language and

ifacts, if only as straw men. It is one thing to talk about
structural units in language, where it is possible through in-
terview with native speakers to determine meaning, but how
do we discover the function of objects in a culture which has
been extinct for several thousand yearsP The answer to this
question is partly a matter of procedure. If units such as
the facteme and formeme exist, then like their linguistic
counterparts, they exist in all cultures. To implement this ap-
proach, it would be most sensible to begin with living peo-
ples and, through interview and observation, determine how
their artifacts are structured. Such a procedure would at least
determine how probable the existence of such units is. This
solution can be countered in part by pointing out the fact
that the people who make and use such objects might not
pereeive distinctions on the factemic or formemic level. While
this is certainly true, it i equally true that if you were to
approach a person on the street and ask him to PrOVid? a
phonemic and morphemic breakdown of any short English
sentence, he would not be able to do so, though the ph(?-
nemes and morphemes do exist, A striking case in point is
provided by the baskets of three tribes of California Indians,
the Yurok, Karok, and Hupa. When Lila O’Neale worked
with these people, she found that they could mot distinguish
their baskets from each other's, Yet another anthropologist,
working  with examples of all three tribes’ basketry was
able to isolate 5 number of distinctive features (factemes?)
which would Separate the products of the three cultures, but
which were obviously not recognized by their makers. There
is another advantage enjoyed by the archaeologist searchmg
for factemes apq formemes which the linguist cannot avail
himself to, that of obvious function. A word is totally arbi-
trary; there is nothing inherently equine in the sound horse,
yet all English speakers have implicitly agreed in a com-
pletely arbitrary manner that this sound has the function of
denoting 5 four-legged animal quite distinct from those de-
signated by other labels equally arbitrary—cow, giraffe,
okapi. Artifacts on the other hand often have a dimension of
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function inherent in their attributes; there is little doubt that
an arrowhead was used for piercing, that a bowl was used
as a container, or that an axe served to cut things down or
up. Because of this advantage, at least a start can be made
in determining the nature of factemic and formemic varia-
tion. Combine this advantage with a study of the artifacts of
living peoples, and the chances of isolating units of the type
defined here seem very good indeed.

Factemes and formemes, as we have defined them here,
may or may not be the precise units which are combined ac-
cording to the structural rules of a culture’s artifacts, but
most anthropologists do acknowledge the fact that some
such structure exists, and that it is an important aspect of
archaeological data. After all, if there were no structural rules,
however broad, there would be no consistent patterning, and
even the most arbitrary artifact type could not be de-
fined and used to integrate assemblages.

Although the rules governing structure must be derived
from the artifacts, they were originally the rules which dic-
tated the form of the mental templates which produced the
artifacts. Acknowledging this distinction is important to in-
ference in archaeology.

Using a simple analogy with language, the formal an-
alysis of artifacts and use of the types thus obtained for
comparison is not too different from comparing languages
only on the basis of form. We can inspect the vocabulary of
two languages and determine with considerable assurance
whether they are related by the degree to which they share
vocabulary. However, if they also share in their grammatical
rules, it is a virtual certainty that they are related. The
reason for this is that it has been shown that vocabulary passes
relatively easily from language to language; any high school
student can recite a long list of borrowed words from other
languages, including such exotic tongues as Eskimo (kayak)
and Nahuatl (chocolate). Grammar, on the other hand, is
singularly resistive to transfer from one language to an-
other; we borrow extensively from the vocabularies of the
Romance languages, but any similarities in grammar between
English and French, for example, are the result of a remote
common ancestry for both. In the same way, two assemblages
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might show a high degree of similarity in individual at-
tributes, but only if they share similar rules for combining
them can we infer that they are definitely related. This is not
to say that there was not a connection of some kind between
cultures sharing only in individual attributes, but the na-
ture of the connection would differ greatly in each case.

Artifacts and their attributes do not move of their own
volition, nor are they capable of biological breeding. If in
our spatial and temporal ordering of a series of typed as-
semblages we detect similarities, it means that there was
some movement of the templates which produced the objects,
and templates are carried by people. By examining the na-
ture of spatial and temporal distributions of artifacts in
terms of their producing templates, we move closer to in-
ference in terms of the people who carried the whole set of
cultural ideas of which the templates were a part.

We can apply the concept of the mental template to show
how archaeologists infer a number of quite specific cultural
patterns in the past, including conquest, migration, trade, and
certain marriage practices. In the spatial dimension, it is a
common occurrence to find an area which produces a long
series of virtually identical artifact types. These types are
not only formally similar, but the mode of combining the
attributes which constitute the types is equally similar. Such
an area would seem to have been the location of an “idea
pool,” as indicated by a “template pool” which the archae-
ologist can see and measure. We discussed such a pattern
in our consideration of space and time, and it was pointed
out that there is a good chance that such a grouping would
correspond to what would be seen as a culture by an anthro-
pologist working with living people. However, closer inspec-
tion of the templates involved suggests that the degree of
sharing and common occurrence is not entirely uniform. In
fact, there is often a broad twofold division between those
objects presumably made by males and those made by fe-
males. For example, baskets and milling equipment among
the southern California Chumash of the early nineteenth cen-
tury, and perhaps even earlier, is quite uniform over the
entire area known to have been occupied by these people.
Such uniformity contrasts sharply with the diversity seen in
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such artifacts as arrowheads, which differ considerably from
site to site. The pattern is one of widespread rules for female
manufactures, and isolated sets of somewhat different rules
for male manufactures. Female templates are therefore wide-
spread, male templates isolated. This can only mean that
women were “widespread” and men “isolated.” What cultural
pattern is known to produce such an effect? Anthropologists
concerned with the social structure and kinship organization
of different peoples are interested in a set of customs known as
postnuptial residence rules, or in simpler words, where peo-
ple go to live after they are married. Several distinct rules
have been defined, and they seem to correlate rather closely
with other aspects of culture, such as economy, political or-
ganization, or complexity. For example, we Americans reside
neolocally, apart from both parents. People who are patrilocal
follow a custom whereby the woman lives with her husband’s
family after marriage; matrilocality is the mirror image,
marked by residence of the married couple with the wife’s
family. We know that the Chumash followed a rule of
patrilocal residence, combined with another practice, known
as local exogamy. Exogamy simply means acquiring a mate
from another group, and the group must be defined. In the
Chumash case, this group is the local village. Thus, Chumash
women would marry men from villages other than their own,
moving there at marriage. The opposite of exogamy is
endogamy, or marrying in, and the Chumash as a whole
culture were largely endogamous because they usually mar-
ried within their own tribe. They therefore practiced village
exogamy and tribal endogamy.

Now a pattern of local exogamy combined with patrilo-
cality would result in male templates and their structural
rules being retained in the village, so that in time they would
become somewhat different through the effects of isolation.
Females, moving from village to village at marriage, would
be responsible for the circulation of templates and rules over
the entire Chumash area and a little beyond. Such a pattern
is that which we have observed, and it permits the tentative
inference of a social practice solely from a consideration of
the structural aspects of the artifacts. In the case of the arrow-
heads, although all villages produced broadly similar types,
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these differ greatly in relative frequency from site to site.
Thus simple formal analysis would indicate some connection,
but until the dynamics of template dispersal and occurrence
were considered, we could not arrive at a statement of the
social practice which caused it.20

Diffusion

The subject of diffusion is one of considerable anthropologi-
cal and archaeological interest. Diffusion is the spread of cul-
tural ideas, and a number of things can bring it about. If we
find similar artifacts and house types in sites which are so far
apart that they probably do not belong to the same culture,
we can either attribute the similarity to the independent in-
vention of very similar traits at each location or suggest that
they spread from one point to another. Unless the similarities
are extremely vague and tenuous, the latter explanation is
demanded.

Archaeologists frequently recognize two types of diffusion,
primary and secondary. We have seen how space-time slopes
can indicate the direction and rate of diffusion, but this
method does not tell us whether the diffusion was primary or
secondary. Primary diffusion is accompanied by the move-
ment of large numbers of people, either through migration or
military conquest. Secondary diffusion on the other hand in-
volves the spread of ideas from village to village, or culture to
culture, with no accompanying population movements on any
large scale. We can imagine the kind of movement which
would produce secondary diffusion; exogamy between cul-
tures in both directions which would cause the spread of
ideas, simple visiting between communities and learning
about new and attractive things, and perhaps even trade of
objects which would act as inspirations for innovation in
their new cultural context.

With the nature of template movement in mind, it is ob-
vious that primary and secondary diffusion would produce
quite different patterns of attribute sharing. Two cultural fac-

20 For a good discussion of the social practices which lead to such
patterns in archaeological materials, see R. C. Owen, “The Patri-
local Band: A Linguistically and Culturally Hybrid Social Unit,”
American Anthropologist, Vol. 67, No. 3, 1965.
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tors which might produce primary diffusion are migration and
conquest. In the case of migration, we would expect to see
complete templates connected with both sexes present in both
the culture of origin and the culture which presumably was
the end result of the migration. One of the most dramatic
cases of such large-scale transfer of templates is to be seen at
the Point of Pines Ruin in southern Arizona.2! This ruin is a
pueblo of some 300 rooms built between a.p. 1200 and 14o00.
Within this complex there is a series of seventy or more rooms
which are markedly different from the others in the pueblo.
They are larger, and lack the stone-lined fire pits, storage
cubicles, and meal-grinding bins typical of all other rooms in
the complex. Archaeologists excavated twenty-one of these
distinctive rooms, and found that all but three had been
burned, in marked contrast to all other rooms in the pueblo,
only one of which had been destroyed by fire. The pottery in
the burned rooms, although locally manufactured, as indicated
by the type of clay used, was typical in its form of the pottery
of the Hopi-Kayenta area 200 miles to the north. A few of the
pots were actually from the northern area, having been made
there, and a few were of local manufacture and form. Near
the burned out rooms a D-shaped kiva—an underground cere-
monial chamber—was found. This kiva was totally different
from the other fifteen kivas excavated at Point of Pines. D-
shaped kivas are also typical of the Hopi-Kayenta region.
Fragments of burned wooden implements from the rooms ex-
hibited tree ring growth patterns which were more similar in
detail to the patterns from the north than that of the Point of
Pines region. Many of the burned rooms contained large
quantities of charred corn. This corn was different from
that grown locally at the time of occupation, but similar on
the other hand to that of the area to the north,

We see in this example the wholesale transfer of templates
and patterns typical of another area, and the same configura-
tion can be identified in the area from which it presumably
came. Such a complete re-creation of an entire assemblage in
another location almost demands identification as the end

21R. H. Thompson (ed.), Migrations in New World Culture His-
tory (Tucson: University of Arizona Press, 1958).
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product of a true migratory movement of fairly large popu-
lation, large enough to maintain its identity in the new loca-
tion. In that portion of the ruin at Point of Pines which was
occupied immediately following the burning of the intrusive
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passed since the initial contact, resulting in the incorporation
of attributes from both ceramic systems into new template
combinations.

Secondary diffusion does not involve the movement of large
populations or even of people except on a limited “Brownian
Movement” basis. Under such circumstances, we would ex-
pect a more random mixing of attributes, with little or no
complete template recurrence at distant points from the
source of ideas. This is the type of diffusion indicated by the
majority of archaeological assemblages which share similari-
ties over great distances. For example, the pottery of the pre-
historic Hohokam culture of southern Arizona is characterized
by red on buff painting, a style which extends far to the south
into Mexico. Yet the designs painted in these colors do not
show close similarities to those to the south, and we can best
account for this sharing by suggesting that it came from a
secondary diffusion process. In a similar manner, the baskets
made by the Gabrieleno Indians, who lived just to the south
of the Chumash, but spoke an entirely different language,
share with the Chumash the use of raw materials and the use
of a band of decoration encircling the area just inside the
rim. Yet the placement of this band is somewhat different
from that used by the Chumash, and the form and location of
designs within the body of the basket, while reminiscent of
the treatment given such elements by the Chumash, is none-
theless distinctive, so that in considering the rules of attribute
combination, one would hardly conclude that the Chumash
and Gabrieleno shared in the templates of basket design. In
this case, exogamy and intermarriage between the groups
along the zone of contact between them could account for
the similarities observed—another mode of secondary diffu-
sion.

The exchange of objects through trade between communi-
ties or cultures is also responsible for widespread similarities
in artifacts. If an artifact received in trade by a people in-
spires copying, the result is a local reproduction of a major
template pattern. However, in many cases, since the object
being copied exists in its new context in the absence of the
template and its structural rules, there is a measure of irra-
tionality in the reproduction. Obvious cases of this type of
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copying include polished-stone copies of metal axes received
in trade in Northern Europe several thousand years before
Christ. The metal prototypes, received in trade by people
who did not possess a technology of metal casting, were copied
in stone in all their attributes, including the seam in the metal
which resulted from the two piece mold used in their manu-
facture. Similar clay copies of metal tools from ancient Meso-
potamia also show the casting seams reproduced in this man-
ner. Although such illogical copying is usually not as obvious
as these two cases might indicate, the reproduction of art-

this difference will be sufficiently obvious to permit the infer-
ence of trade as ap explanation of the primary factor in-
volved in a secondary diffusion process, In other cases, tech-
nical analysis of the clays of pottery, of the metals used in
€ups or spearheads, or of the stone used to manufacture axes
will tell the archaeologist that the distribution of certain types
of artifacts is the result of trade over a wide area. Even non-
artifactual materials often indicate trade, as shown by the
presence of Pacific shells in sites far inland in Arizona, or obsid-

0gamy, migration, trade, or conquest can be seen as possible
causal agents for such distributions, others less obvious or
more unusual might have been responsible. We must operate

22K. G. Heider, The Dugum Dani. A Papuan Cultyre in the West
h

New Guinea Highlands (unpublished Ph.D, dissertation, Harvard
University, 1965).
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volved in chronic warfare with their neighbors on all sides.
A quotation from Heider’s study will highlight the causes of
arrow  distributions throughout the Danj area; a process
which could have prevailed in the past time and time again.

Arrows are shot back and forth on the battlefield. The archers ar-
tive at the battle with a dozen or so arrows, and at the end of the
day leave with about the same number, but all are different from
those he brought. Arrows shot by the enemy are followed in their
flight, snatched up, and quickly shot back into the enemy ranks. I
watched one arrow make four such trips until it was finally retired
from the battle in the body of an archer.

There is no special significance attached to an enemy arrow
which hits the ground. It may be shot back, or eventually carried
off the field, to be used in a different battle. However, an arrow
which causes a wound is carefully saved by the victim, and placed
in the rafters of the men’s house, in front of the fireplace. If the
arrow is unable to be removed, and eventually results in death, it is
removed from the corpse before cremation. (354)

The variation in design of fighting arrows in terms of patterns of
barbs, and notches, and decoration of tip and shaft, is particularly
striking, There is tremendous within-group variation, but remark-
ably little between-group variation—the group here being the arrows
carried by any one man. Although a man usually carries a dozen
or so arrows, rarely does he carry two similar arrows. The excep-
tions occur when a man has just made a set of arrows. But after
the first battle, these have been shot out over the battlefield, picked
up by various individuals, and carried to different villages. (362)

Arrows are the one item more rapidly diffused because of war-
fare. Men come together from kilometers apart to fight against each
other, and incidentally exchange arrows, on a common front. Then,
the next week, each may be fighting and exchanging arrows on
still other fronts, more kilometers apart. There is, to be sure, peace-
ful trading in arrows; but the constant state of war throughout
the Dani area assures that arrows will be in constant movement
from one region to another. (363-64)

No further comment is necessary.
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The various methods and techniques of archaeology, from
radiocarbon dating to grid layouts, from typology to template
analysis, are all directed in some way toward the explanation
of behavior in the past. We have said that archaeology tries
to describe culture history before writing—prehistory—and to
reconstruct extinct cultural systems that existed at different
times and in different locations. Both objectives of archaeology
involve the reconstruction of past behavioral patterns. After
all, what is culture if not that patterned behavior characteris-
tic of the human animal?

Although prehistory and archaeology are frequently con-
sidered to be synonymous, prehistory is actually only one seg-
ment of archaeology. The other segment lacks a convenient
label; it might be called paleoethnography, paleoethnology,
or both. Ethnography and ethnology are both aspects of cul-
tural anthropology, the study of living peoples in cultural
terms. Ethnography entails the descriptive study of individual
cultures, while ethnology is the cross-cultural comparative
analysis of ethnographic data with the hope of making some
kind of theoretical statements concerning culture in general.
While the term paleoanthropology has recently become cur-
rent, it involves both the historical and ethnological aspects
of prehistoric cultures as well as certain biological aspects.
Paleoethnography and paleoethnology, on the other hand,
would be primarily restricted to the cultural dimension of
man. It may actually be redundant to use the prefix paleo-
in this case, since they involve aims identical to those of
sthnography and ethnology. The differences lie jn the particu-
lar analytical methods employed, and are due to the differ-
"nces in the types of data involved, but the results which
we obtained are quite similar.

The behavioral aspect of archaeological data is concerned
vith the way in which man’s behavior is reflected in the ob-
ects he makes. We have seen some examples of such be-
1avioral reflections in our consideration of other inferential
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aspects of archaeology. We now place the stress on the nature
of the articulation between the patterning observed in archae-

ological materials and the patterning of the culture of their
makers.

Levels of behavior

Human cultural behavior occurs on four levels. The individ-
ual has certain ways of doing things and of thinking about
things which he shares with no other person, living or dead.
In these habits he is unique. Such idiosyncratic behavior may
really not be cultural if it is not passed on to other indiVlfi‘
uals, but behavior shared by several individuals certainly 5.
Other patterns of behavior are shared by the individual V\{lth
2 number of people who form some kind of an interacting
group—a family, a club, or those members of his community
who are of the same sex. Most communities will have 2
number of such groups, and an individual may belong to
several. There are other patterns of behavior which the -
dividual shares with al] other members of his community.
Finally, there are behavioral patterns which are universal to0
the total culture of which an individual is a member. Thus 1n
observing the behavior of a single person, we see that somé
of his actions and beliefs are his alone, some he shares only
with the members of hig family or a similar minimal group of
people, others are shared with all the people in his commu-
nity, and a few are shared by every member of his culture-
It would be reasonable to expect to find these four levels
of patterning in artifactual materials, since such materials re-
flect the behavior of the culture which produced them. We
can distinguish certain modules which are combined in 2
Patterned way to build up assemblages (Fig. 17). The basic
module is the attribute, Attributes are combined to form
artifacts by individuals; while these vary somewhat in their
precise form, there are certain basic classes, factemes per
haps, which constitute meaningful units of patterning. Thus
the patterning of attributes reflects patterning in the behavior
of individuals. The artifacts which result from such patterné
sets of attributes are second level modules. Artifacts are com-
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seed beaters, carrying baskets, grinding stones, parching trays,
and leaching baskets constitute a subassemblage within a
typical California Indian assemblage, patterned in its repeated
combination by the females of the community. Bows, ar-
Tows, scrapers, and knives constitute a male-associated sub-
assemblage within the same total assemblage. If subassem-
blages are patterned in their combination of certain artifacts
by groups within the community, then assemblages reflect in
their patterning the shared activity of a community as a
whole, with the subassemblages constituting the modules in
this case. Finally, the patterning manifested by whole assem-
blage modules reflects behavior characteristic of entire cul-
tures. It must be emphasized that when we talk about
batterning, we mean that which is seen in two or more arti-
facts, subassemblages, or assemblages, since patterning quite
obviously cannot be described unless it can be shown to be
repetitive,

The significance of each of these levels of patterning to
inference from the behavioral aspect will become -clear
through a number of specific examples. Some of these exam-
ples permit checking for accuracy by considering the known
historical and ethnological circumstances which prevailed at
the time; others lack this control, and show how the behay-
oral aspect of inference can be used in truly prehistoric situ-
wtions. The same problems of precision of inference which
vere made explicit by the Dani arrow case prevail in be-
1avioral inference, as indeed they do in all inferential proce-
lures. However, the cases which are described below indi-
‘ate the direction and potential of behavioral inference,

\rtifacts and individuals

tecent studies of the manner in which attributes are com-
ined to create artifacts promise to provide insights regarding
ertain features of social organization in the past. One such
Ivestigation involves an examination of the manner in which
1€ attributes of pottery design were combined through time
s this might reflect changes in the patterned behavior of the
otters.28 The potters in this case were the Arikara Indians

'James J. F. Deetz, The Dynamdics of Stylistic Change in Arikarg
eéramics (Urbana: University of Illinois Press, 1965),
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of the Missouri river valley, whom we met earlier, as the
changed their Ppottery types while en route upstream. )

In 1958, a clearly stratified three component Arikara si
Wwas excavated by the author in central South Dakota. Tl
components represent these people as they were betwet
1700 and 1780. The pottery from the site could be clear
sorted according to component. When the assemblage W:
taken to the laboratory for analysis, it was discovered fh‘
the pottery from the earliest component could be placed int
clearly defined typological groups, but the pottery from th
latest component practically defied classification according t
the same attributes used in the earlier successful sorting. Tb
intermediate component was intermediate also in terms ¢
typological clarity,

We decided to Investigate this pattern further, and in orde
to be more precise and comprehensive, we prepared a vel
detailed list of over one hundred attributes for the collectio!
These attributes formed the basis of a code which was use
to describe each potsherd on an IBM card, and the cof
pleted set of cards was submitted to a computer which to-
us the degree of association between every pair of 3tmbu.t '
in the sample from each component. This operation, w'hl(
involved hundreds of thousands of individual computatior
showed that the difficulty in creating typological categories
the later two component samples stemmed from a progresst’
lowering of the degree of association between the attribut
i n the earliest component, there was a ten
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tinct and to blend more with each other with
time.
> explanations could be found for this change
Ve have said that individuals are responsible
Hon of attributes into patterned sets. In these
uld seem to have been some factor in the
ant which caused numbers of individuals to
the same way in the manufacture of pottery,
apparently became less significant with the
. We investigated Arikara ethnography and
0 seek an explanation for this change.
vegan their slow movement up the Missouri
later in the sixteenth century. They were
of the Pawnee Indians, who resided in north-
.. The Pawnee and earlier Arikara were or-
> families based on matrilocal residence:
others, and daughters lived together in large
ges, where they were joined at marriage by
vho had grown up in other households. We
ological theory that such households fre-
In situations where women produce the ma-
1 and in which there is a large degree of
le location of the communities. Such were
s in earlier times among the Pawnee and
g north into the drainage of the Missouri
a underwent a number of changes in the
society, ultimately leading to a breakdown
t rule of matrilocality. These changes were
lifferent set of adaptive problems presented
* by the new environment. The Missouri
kota was not as well supplied with trees as
treaked prairies of Nebraska. The Arikara
wve their villages as often as every five to
because they had exhausted the available
he vicinity.
through the new area, the Arikara became
cultures which demanded further adjust-
‘ations of their society. The first of these
the Dakota Indians, who during the eight-
acquired horses and guns from encroach-
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ing Europeans. These new commodities were obtained
through trade—horses from the south in exchange for guns
from the north, and the Arikara found themselves as middle-
men in this trade exchange. It was not uncommon for a band
of Arikara men to travel west to the Black Hills with guns
and food, trade these items for horses which they would then
take into the eastern Dakotas to exchange for more guns to
trade to the south and west. While they gained certain wealth
from this exchange, the Arikara also became involved in spo-
radic warfare with the Dakota, and late in the eighteenth
century, they lost control of their position as go-betweens.

The second group of people with whom the Arikara be-
came involved were the Europeans, who exerted pressures
on them as well as on thejr Dakota neighbors, leading further
to the breakdown of their culture. European contact led to
their depopulation also, since epidemics of smallpox, a Euro-
pean disease, swept the Arikara, reducing their numbers
drastically.

The most severe pressures were placed on the Arikara d}]I )
ing the eighteenth century, the time represented by our site-
Almost every change effected by these pressures affected t,he
nature of the basic Arikara residence group. The earlier
large matrilocal groups were broken up, and women becamé



INVITATION TO ARCHAEOLOGY 113

ioral patterns were preserved by the large matrilocal families,
a number of somewhat different kinds of pottery would be
made within a village. But when these groups were broken
UP, a more random mixing of ideas, and their constituent at-
tributes, would occur. This was precisely the pattern of
change which we observed in the pottery, occurring concur-
rently with the disappearance of matrilocal families, Since
Arikara women made the pottery, and grandmothers often
instructed granddaughters in the art of pottery manufacture,
the breakdown of the large families would remove the daugh-
ters from the influence of grandmother instruction, as well as
dissolve work groups of related women.

Another example of this type of behavioral inference comes
from a prehistoric context in the American Southwest.2¢ The
archaeologist who conducted this study, William Longacre,
éxcavated a thirty-nine-room pueblo which was occupied be-
tween ap. 1100 and 1250. Two kivas were associated
with the pueblo, one associated with the rooms at the north-
em end of the pueblo, the other with the rooms at the south-
em end. Analysis of the attributes of the pottery from northern
and southern room and kiva groups, done with the aid of a
Computer, showed that each group was characterized by a
Somewhat different set of designs, forming distinctive clusters
associated with dwelling areas and kivas. Burials in the ad-
jacent areas occurred in two groups which produced pottery
Similar to that from each room and kiva group in each case.
On the basis of this evidence, Longacre postulates two local-
ized family groups each organized according to a rule of
matrilocal residence.

These examples of the reflection of behavioral patterns, and
their changes, in the patterning of the attributes combined
by the individual, are reminiscent of the example already
described for the Chumash in their manufacture of baskets
and arrowheads. In both cases, we see the behavioral mode of
the individual being a function of the mode of transmission
of menta] templates, an aspect of culturally determined be.-
havior which can be inferred with high probability from the

2 William A. Longacre, “Archaeology as Anthropology: A Case
Study,” Science, Vol. 144, 1964.
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objects which are the products of these patterns of behavior.
Attribute patterning can reflect behavioral patterning of
other kinds apart from those which are the result of changes
in social organization. In examining certain attribute patterns,
we can make statements about changes in such CU]t‘“:al
realms as technology. An interesting demonstration of partial
technological change under culture contact, characterized by
a blending of the old and new ways of doing a task, is shown
by certain artifacts from a Fransciscan mission in southern
California. .
When the Franciscans founded the missions of California,
they introduced a number of new technologies to the Indians
whom they were converting to Christianity. Indian men were
put to work in a broad variety of crafts which they had never
known before, At Ia Purisima Mission, near Lompoc, Gali-
fornia, a tanning vat was excavated which had been used for
soaking hides in lime and then in a tanbark oak solution
Two vats were used for this purpose, one for lime and one for
the tanning process itself. When these vats were excavated, 2
number of distinctive bone tools was found on their floors.
These were beamers, used to remove hair from the ]jfne'
soaked hides prior to putting them into the tanning solution:
Now the form of these beamers is quite similar to bon®
beamers and scrapers found jn aboriginal sites in the vicinity-
Thus most of the attributes which contribute to their form are
native in origin. However, the material used to make the
beamers was ribs from cattle. Cattle, of course, were a Euro-
pean introduction, Although other bone may have been avail
able, and metal knives certainly were, the Indians apparently
preferred to use the bone of an introduced animal to fashio?
an implement which was formally similar to those which they
had known before, to accomplish a phase of a technology
which they had acquired from the Franciscans. The signifi
cance of this pattern to understanding process is that there
Wwas not a complete replacement of aboriginal attributes by
Introduced ones; instead, a blend of introduced materials an
technology with an aboriginal function and form resulted.
The adaptation of introduced attributeg to a set of indig-



Fig. 18 Chumash presentation baskets.
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18). The baskets show the royal coat of arms of Spain in the
main decorative field, and are inscribed with a presentation
statement in Spanish, Although both coat of arms and inscrip-
tion are attributes totally foreign to the aboriginal Chumash
set, they were incorporated into the basket decoration. The
coats of arms were modified into radial decorative elements.
In one case, the inscription replaced the principal band sur-
rounding the rim of the basket; in the other case, the basket
was given a traditional band, the rim was finished in normal
fashion, and the inscription was then added around the Olft’
side of a basket which was essentially complete prior to its
addition. In the former case, the center design of the basket
was radially Symmetrical, as are all aboriginal Chumash de-
signs. In the latter case, the center is most uncharacteristica}ll}’
asymmetrical; combined with the less integrated adaptation
of the inscription by adding it atop the design suggests tha’f
the behavior of the maker of this basket was less “Chumash
than that of the woman who maintained proper balance and
the old rules throughout. Here then we see an interesting
variation in behavior between two individuals in the same

community, doing the same task at the same time, plfobf"bly
at the same request.

Subassemblages and interacting groups

Just as attributes are combined by individuals into patterns
which permit the archaeologist to make inferences regarding
the behaviora] Patterning of those individuals, so artifacts
are at times combined into groups which reflect in their pat-
terning the behavior of the groups of individuals responsible
for their form. Once again we can see an example of this type
of patterning in the archaeology of California missions. La
Purisima Mission had, in 1814, a large Indian barracks, over

f e »_composed of contiguous two-room
apartment” units, When a series of
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barracks housed complete family groups—mother, father, and
children, Yet those artifacts representing aboriginal Indian
culture, and similar to those found on contemporary aborigi-
nal sites, were almost totally lacking in male-associated ob-
jects. Even waste materials, such as stone flakes, which might
have resulted from the manufacture of arrowheads and
stone knives, were absent. On the other hand, female-associ-
ated artifacts—baskets, seed-grinding equipment, stone-baking
slabs—were as common as they are in non-mission Indian sites,
We might infer from this peculiar difference that behavior
which would lead to the groupings of artifacts similar to those
of pre-mission time was quite different. In this case, we have
an historical record to check our inference, and it tells us that
such a conclusion is correct. Under missionization, men’s roles
were profoundly changed, from hunting to ranching, farming,
and craft activities, while female roles continued almost un.
changed, still being directed at food preparation, and the
manufacture of artifact groups which served this purpose.
Thus the differences in subassemblage configurations in the
mission on the one hand and in the outlying villages on the
other reflect differences in behavior on the part of males and
females in each cultural context.

Another example of the patterning in artifact groups as it
reflects minimal group behavior, this time family groups,
comes from our knowledge of Colonial cemeteries in New
England. Gravestones are artifacts just as much as pottery,
baskets, or stone tools, and in this case, a change in behavior
on the part of individual families is seen in the changes which
take place in gravestone groupings. Until about 1790, all
families of Puritan New England who were faithful church
members buried their dead in the churchyard. While one
€an see family areas within cemeteries beside the churches,
such groupings are secondary to the larger aggregation of
burials which represent the parish, a larger group within the
total community and culture. However, due to the slow trend
to secularization of the practice of burial, and in part due to a
Erowing concern about burial within towns as a threat to sapi-
tation, there was a breakdown in church control of the place-
ment of the dead. Such placement is, of course, reflected by
the placement of gravestones, the artifacts in this case, At
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the close of the eighteenth century, we see for the first time
small groups of gravestones, representing single families, com-
pletely separated from the churchyard groups. By 1800, a
number of small family plots had made their appearance in
the area where formerly all burial had been in the church-
yard. Behavioral change in this case reflects defection frqm
the strong central control of the church, and family units
become autonomous in terms of disposal of the dead, and
more influential than the church in determining this aspect
of behavior,

Yet another example of this type of patterning, and the
type of inference which it permits, comes from a culture
known as the Mousterian, which was present in Europe a‘nd
the Near East 45,000 or more years ago. The Mousterian
people, known as the Neanderthals, were hunters, living from
the herds of large game animals available at the time. Analy-
sis of Mousterian assemblages in terms of tool groupings Sug-
gests that there are a number of subassemblages which r,eﬂe;::
specific activities of certain segments of the populaho{l-
For example, at small sites which are distinct from large sites
thought to represent major communities, one repeatedly en-
counters groupings of tools clearly connected with hunting
and butchering—spear points, stone knives and scrapers, tools
for cutting bone. Such sites were probably hunting camps-
Another subassemblage has the contextual aspect of occur-
rence with fire areas and the tools in this set suggest the
manufacture of other tools—a domestic tool-making subas-
semblage. These groupings then permit the inference of hunt-
ing groups distinct from domestic groups, and these in turd
distinct from others yet different, and indicated by other con-
sistently recurring tool sets. Any one of the tools of one sub-
assemblage is usually accompanied by the others of the same
group; in this way, we see groupings of tools, rather distinc-
tive in their form of combination, reflecting the behavior of
sections of the community just as groupings of atiributes in
earlier Arikara pottery reflected the behavior of a number of

25L. R. and S. R. Binford, “A Prelimin
Variability in the Mousterian of Leval
pology (special volume of American A

ary Analysis of Functional
lois Fascies,” Paleoanthro-
nthropologist, 1966).



INVITATION TO ARCHAEOLOGY 119

individuals within a single household. Although the modules
of patterning differ in each case—attributes with individuals;
tools with groups—the manner in which behavioral patterning
is reflected in modular patterning is identical.

Assemblages and communities

Behavior on the part of a complete community, as far as it
can be seen to have a pattern from observing a number of
cases, is reflected in the patterning seen in complete assem-
blages. In our discussion of function, we saw how a whole as-
semblage served a unified function to the community em-
Ploying it. In a more specific way, behavior universal to an
entire community is frequently reflected in a particular type
of feature, the remains of structures. The archaeological study
of community and settlement pattern is an important one, and
a considerable quantity of study of this aspect of archaeologi-
cal data has been done. A good example of how behavior on
the part of a community is reflected in the patterning of the
Structures within a site is provided by changes in Arikara
Community plan. Prior to the pressures exerted on the Arikara

v Europeans and Dakota, their communities were arranged
in rather loose sets of houses, lacking in fortification. Large
underground, bell-shaped storage pits were frequently placed
adjacent to the houses, but outside. When the need for de-
fense against enemies presented itself, the behavior of the
Community related to the arrangement of houses changed to
a pattern placing emphasis on defense. The result was a dif-
ferent layout of houses and storage pits. This new pattern
Was that of tightly spaced houses, enclosed by a circular
palisade and moat. Since the space between the houses was
reduced by this practice, it was more practical to place

€ storage pits within the houses, in their floors. Sites which
are fortified and late in the Arikara area usually have large
numbers of storage pits in their floors. For this reason, the
Progressive reduction in the size of Arikara houses which
Occwrred during the eighteenth century is reversed during
the period of fortification, and this enlargement probably



120 INVITATION TO ARCHAEOLOGY

Note that the modules in this case are houses; with their
artifactual contents, houses can be thought of as subassem-
blages reflecting the behavior of households, minimal com-
munity groups. Thus community behavior is reflected in the
manner in which the community structures those subassem-
blages which represent family groups within the community.

Patterning exhibited by a number of assemblages would be
expected to reflect the patterning of behavior on the part ?f
the society as a whole. Thus comparisons of the manner In
which assemblages are grouped into larger units are also po-
tentially comparisons of behavior common to different socie-
ties. Studies of settlement pattern provide examples of this
type of patterning. Settlement pattern is sometimes thought
of as distinct from community pattern, and the term used to
denote the way in which a certain society arranges its com-
munities on the landscape, For example, the settlement pat-
tern typical of the Mayan civilization of pre-Columbian Guat-
emala and Mexico is characterized by ceremonial centers—
groups of pyramids, temples and plazas, scattered through the
jungle, with a fairly even distribution of the population, S
reflected by house remains, between the ceremonial com-
Plexes. This pattern of arrangement of houses and temples 15
distinctive of Maya culture and society as a whole. It iS‘ n
sharp contrast to the pattern seen in the Valley of Mexico,
where the Teotihuacn civilization of the early centuries of
the Christian era placed emphasis on urban concentration.
In this case, the ceremonial center is a nucleus of a tightly
grouped urban complex, a true city, unlike the widely spread
settlement pattern of the Maya during the same time.

The examples of each of the four levels of patterning given
above are just that—examples—and were chosen because they
lcit. However, we must remember that
1 level certain attributes are universal t0

an entire society, as are certajn aspects of subassemblagé
batterns and assemblages, In the s

patterns are shared by the indivi

in considering the
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ach an understand-
his immediate social
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group within the total culture. The attributes used by the
Arikara women in pottery manufacture were certainly partly
those of all Arikara women, and other households, in other
communities, may have produced very similar patterns. But
it was still possible to make a reasonable and probable in-
ferential statement regarding the behavior of these individual
women, and how it changed through time, by considering
the patterning seen in attributes at a specific site.

Developmental stages

There is yet one other concept of modern archaeology which
we have not considered, that of the developmental stage. The
Stage concept is employed primarily in prehistory as a means
of rather arbitrarily dividing world culture history into a num-
ber of levels, identified by certain cultural criteria. In a sense,
the developmental stage constitutes a fifth level of cultural
behavioral patterning that is shared by a number of societies,
but since it is somewhat more arbitrary than those modules
discussed earlier, it is better to consider it separately.

Archaeologists have divided the prehistory of man into a
set of five distinct stages of development in both the Old and
the New World. New World stages are approximately the
Same as those of the Old World though occurring generally
later.

In the Old World, it is customary to distinguish Paleolithic,
Mesolithic, Neolithic, Bronze Age, and Iron Age stages of
development. In the New World, approximately equivalent
Stages are termed Lithic, Archaic, Formative, Classic, and
Post-Classic. In neither case is there anything “natural” about
the fivefold division; the stages are somewhat arbitrary, but
defined by a set of criteria which are applicable in all cases.
In classifying archaeological data in developmental stages, the
archaeologist is in fact grouping numbers of prehistoric socie-
ties into classes based on a number of shared features. In this
sense, the stage does have a behavioral aspect, but in a
very broad sense.

The Paleolithic stage in the Old World represents over
ninety-five percent of man’s existence on earth, from nearly
two million years ago until ca. 10,000 B.c. During the entire
time occupied by the Paleolithic stage, a geological event
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Note that the modules in this case are houses; with their
artifactual contents, houses can be thought of as subassem-
blages reflecting the behavior of households, minimal com-
munity groups. Thus community behavior is reflected in the
manner in which the community structures those subassem-
blages which represent family groups within the community,

Patterning exhibited by a number of assemblages would be
expected to reflect the patterning of behavior on the part of
the society as a whole. Thus comparisons of the manner in
which assemblages are grouped into larger units are also po-
tentially comparisons of behavior common to different socie-
ties. Studies of settlement pattern provide examples of this
type of patterning. Settlement pattem is sometimes thought
of as distinct from community pattern, and the term used to
denote the way in which a certain society arranges its com-
munities on the landscape. For example, the settlement pat-
tern typical of the Mayan civi ization of pre-Columbian Guat.
emala and Mexico is characterized by "ceremonial centers—
groups of pyramids, temples and plazas, scattered through the
jungle, with a fairly even distribution of the population, as
reflected by house remains, between the ceremonial com-

plexes. This pattern of arrangement of houses and temples is

and society as a whole. It is in

In this case, the ceremoni
grouped urban complex, a true city, unlike the widely spread
settlement pattern of the Maya during the same time.

The examples of each of the four levels of patterning given
above are just that—examples—ang were chosen because they
are particularly explicit. However, we must remember that
even at the individual level certain attribytes are universal to
an entire society, as are certain aspects of subassemblage
patterns and assemblages. In the same way, certain behavioral
patterns are shared by the individual with all other members
of his culture. Yet there is great valye in considering the
nature of patterning and variation at the lower, more specific
levels, since in this way, we ultimately reach an understand-
ing of the behavior of the individual and his immediate social
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group within the total culture. The attributes used by the
Arikara women in pottery manufacture were certainly partly
those of all Arikara women, and other households, in other
communities, may have produced very similar patterns. But
it was still possible to make a reasonable and probable in-
ferential statement regarding the behavior of these individual
women, and how it changed through time, by considering
the patterning seen in attributes at a specific site.

Developmental stages

There is yet one other concept of modern archaeology which
we have not considered, that of the developmental stage. The
stage concept is employed primarily in prehistory as a means
of rather arbitrarily dividing world culture history into a num-
ber of levels, identified by certain cultural criteria. In a sense,
the developmental stage constitutes a fifth level of cultural
behavioral patterning that is shared by a number of societies,
but since it is somewhat more arbitrary than those modules
discussed earlier, it is better to consider it separately.

Archaeologists have divided the prehistory of man into a
set of five distinct stages of development in both the Old and
the New World. New World stages are approximately the
same as those of the Old World though occurring generally
later.

In the Old World, it is customary to distinguish Paleolithic,
Mesolithic, Neolithic, Bronze Age, and Iron Age stages of
development. In the New World, approximately equivalent
stages are termed Lithic, Archaic, Formative, Classic, and
Post-Classic. In neither case is there anything “nhatural” about
the fivefold division; the stages are somewhat arbitrary, but
defined by a set of criteria which are applicable in all cases.
In classifying archaeological data in developmental stages, the
archaeologist is in fact grouping numbers of prehistoric socie-
ties into classes based on a number of shared features. In this
sense, the stage does have a behavioral aspect, but in a
very broad sense.

The Paleolithic stage in the Old World represents over
ninety-five percent of man’s existence on earth, from nearly
two million years ago until ca. 10,000 B.C. During the entire
time occupied by the Paleolithic stage, a geological event
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knmivn as the Pleistocene, or Ice Age, occurred. Four separate
.glacmtions took place, characterized by the accumulation of
ice in polar zones, and the southward advance of this ice into
more temperate regions. The beginning of the Pleistocene is
marked by a number of changes including the appearance
of a new group of animals, which include in their numbers
man himself. Man developed from a form hardly human in
appearance to his present physical form during the Pleisto-
cene, and since the Pleistocene and the Paleolithic are roughly
contemporary, beginning and ending at the same time, we
can say that man evolved to modern form during the Pale-
olithic. But Paleolithic is a term used to designate a cultural
developmental stage. Its etymology gives some indication of
what it involves—the Old Stone Age. It was during the Pale-
olithic that man made his most basic inventions, and gave
initia] form to his culture. Language, human social organiza-
ton, fire, shelter, clothing, weapons, and religion, all had their
beginnings during the Paleolithic. We do not even know just
where or when each of these important innovations took
place, but they are all clearly present at the end of the Pale-
olithic, and were not at the beginning. Man was a hunter
during the entire Paleolithic. Archaeological evidence from
this stage is somewhat limited, with few exceptions being
tools of stone, antler, and bone, and shelters and the remains
of structures from near the end, We see in the stone tools left
by Paleolithic man the painfully slow but quickening develop-
ment of his technology. The earliest tools are simple, sharp-
ened river cobbles known as choppers. Over hundreds of
thousands of years, these become refined. First, we see the
development of fully flaked stone implements known as hand
axes, although it is not certain that they served such a pur-
pose. These are supplemented by tools made from stone
flakes, and heavy stone cleavers probably used for dismem-
bering the carcasses of large animals. It is somewhat easier to
ascribe a specific function to these later tools. The earliest
“choppers” probably served a multitude of purposes, but we
can be certain of few if any of them specifically.

The slow development of a few basic multipurpose tools
continues from over a million years ago until about 45,000 B.C.
Then, we see a dramatic quickening in the pace of develop-
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ment. This spurt in development seems in some way to be a
function of man’s first invasion of colder climates. Earlier, the
evidence suggests that man moved north and south in slow
harmony with the advance and retreat of the Pleistocene ice
sheets. Such movements took thousands of years to complete,
so that we should not think of man as consciously retreating
and advancing before the ice, but rather moving extremely
slowly with other life forms. In any case, it is not until the
beginning of the fourth glaciation that large numbers of men
remained in frigid Europe. In one respect, he could do so at
this time since he had finally developed his culture to a point
where it would enable him to exist in a more severe environ-
ment. Severe perhaps, but glacial Europe was the home of
vast numbers of large game animals, and staying was worth it.
In any case, whether partly in response to the demands of
the environment, or because man could respond positively for
the first time due to the level he had reached in cultural
development, it is during the fourth glaciation, 45,000 to
10,000 years ago, that man’s culture, as shown by archaeo-
logical evidence, becomes rapidly more complex. Hundreds of
tool types now exist where there had been relatively few.
Furthermore, man appears to have become more efficient in
using his raw materials. Many more tools can be made from
the same amount of raw material by the techniques of the
late Paleolithic than could be produced in the beginning. It
has been estimated that man was getting one hundred times
as much usable cutting edge from the same amount of stone
at the end of the Paleolithic than he was at the beginning.
This is certainly a striking statement of efficiency in terms of a
ratio between what is put in and what is gotten out of any
system. By the close of the Paleolithic, this efficiency had led
to tool complexes of needles, scrapers, knives, engraving tools,
spearheads, and a host of other types. It is to this
Paleolithic that the brilliant cave art of
Europe is dated; evidence of man’s aesthetic abilities as \'Nell
as the development of a systematic set of religious beliefs,
since the paintings are usually thought to have some magical
purpose involved with the hunt.

When the Pleistocene ended with the final retreat of the
ice, the highly developed cultures of glacial Europe and

harpoons,
final phase of the
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known as the Pleistocene, or Ice Age, occurred. Four separate
glaciations took place, characterized by the accumulation of
ice in polar zones, and the southward advance of this ice into
more temperate regions. The beginning of the Pleistocene is
marked by a number of changes including the appearance
of a new group of animals, which include in their numbe}'S
man himself. Man developed from a form hardly human in
appearance to his present physical form during the Pleisto-
cene, and since the Pleistocene and the Paleolithic are roughly
contemporary, beginning and ending at the same time, we
can say that man evolved to modern form during the Pale-
olithic. But Paleolithic is a term used to designate a cultural
developmental stage, Its etymology gives some indication of
what it involves—the OId Stone Age. It was during the Pale-
olithic that man made his most basic inventions, and gave
initial form to his culture. Language, human social organiza-
ton, fire, shelter, clothing, weapons, and religion, all had their
beginnings during the Paleolithic, We do not even know just
where or when each of these important innovations took
place, but they are all clearly present at the end of the Pale-
olithic, and were not at the beginning. Man was a hunter
during the entire Paleolithic, Archaeological evidence from
this stage is somewhat limited, with few exceptions being
tools of stone, antler, and bone, and shelters and the remains
of structures from near the end. We see in the stone tools left
by Paleolithic man the painfully slow but quickening develop-
ment of his technology. The earliest tools are simple, sharp-
ened river cobbles known as choppers. Over hundreds of
thousands of years, these become refined. First, we see the
development of fully flaked stone implements known as hand
axes, although it is not certain that they served such a pur-
pose. These are supplemented by tools made from stone
flakes, and heavy stone cleavers probably used for dismem-
bering the carcasses of large animals. It is somewhat easier to
3scribe a specific function to these later tools. The earliest
choppers” probably served a multitude of purposes
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ment. This spurt in development seems in some way to be a
function of man’s first invasion of colder climates. Earlier, the
evidence suggests that man moved north and south in slow
harmony with the advance and retreat of the Pleistocene ice
sheets. Such movements took thousands of years to complete,
so that we should not think of man as consciously retreating
and advancing before the ice, but rather moving extremely
slowly with other life forms. In any case, it is not until the
beginning of the fourth glaciation that large numbers of men
remained in frigid Europe. In one respect, he could do so at
this time since he had finally developed his culture to a point
where it would enable him to exist in a more severe environ-
ment. Severe perhaps, but glacial Europe was the home of
vast numbers of large game animals, and staying was worth it.
In any case, whether partly in response to the demands of
the environment, or because man could respond positively for
the first time due to the level he had reached in cultural
development, it is during the fourth glaciation, 45,000 to
10,000 years ago, that man’s culture, as shown by archaeo-
logical evidence, becomes rapidly more complex. Hundreds of
tool types now exist where there had been relatively few.
Furthermore, man appears to have become more efficient in
using his raw materials. Many more tools can be made from
the same amount of raw material by the techniques of the
late Paleolithic than could be produced in the beginning. It
has been estimated that man was getting one hundred times
as much usable cutting edge from the same amount of stone
at the end of the Paleolithic than he was at the beginning.
This is certainly a striking statement of efficiency in terms of a
ratio between what is put in and what is gotten out of any
system. By the close of the Paleolithic, this efficiency had led
to tool complexes of needles, scrapers, knives, engraving tools,
harpoons, spearheads, and a host of other types. It is to this
final phase of the Paleolithic that the brilliant cave art of
Europe is dated; evidence of man’s aesthetic abilities as well
as the development of a systematic set of religious beliefs,
since the paintings are usually thought to have some magical
purpose involved with the hunt.

When the Pleistocene ended with the final retreat of the
ice, the highly developed cultures of glacial Europe and
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elsewhere were required to shift their emphasis in terms of
the way man made a living. The Paleolithic is defined as that
period when man the hunter worked out an adaptation to
the problems of Pleistocene existence. Now all had changed,
and the following stage, known as the Mesolithic, represents
and is defined as the period of man’s adaptation to the mod-
em, post-glacial environment. The Mesolithic, and those
stages which follow it, have no sharp temporal limits. There
are people yet today who live in a way very similar to that
of the early Mesolithic inhabitants of the Old World. Develop-
mental stages, with the exception of the Paleolithic which is
partly defined in terms of a time-bounded event—the Pleis-
tocene—do not have inherent time limits, and at most times
since the end of the Pleistocene, different stages have been
contemporary, depending on the part of the world under con-
sideration. Thus while the Mesolithic ends in the Near East
as early as 8000 B.c., it is still a going concern in Northern
Europe 4000 years or more later. Mesolithic cultures of the
Old World are characterized by a somewhat closer “keying
in” to specific environmental situations. While Paleolithic cul-
tures seem quite alike over large areas of space and through
long periods of time during the Mesolithic, there is consider-
able variation from place to place. The preservation and com-
pleteness of the archaeological record doubtless tend to
emphasize this impression but even allowing for such factors,
the difference seems genuinely real, In Europe for example,
there was a large number of separate Mesolithic cultures,
some adapted to grassland hunting, some to life in the deep
forest, and still others to shellfish collecting on the coast or the
highly efficient exploitation of a number of marine resources
combined with terrestrial hunting. In fact, the first extensive
utilization of molluscan foods on inland waterways and marine
beaches dates to this stage. There are other Mesolithic inno-
vations, including the domestication of the dog by man, Or
vice versa, and the bow and arrow., In Northern Europe, it
appears that Mesolithic man even discovered the art of pot-
tery manufacture independently of the same invention far t0
the south in the Near East.

One important factor in the closer environmental adapta-
tion which appears to be characteristic of the Mesolithic i
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the stability of the population. Whereas during the Paleo-
lithic there seems to have been considerable mobility of in-
dividual communities, this slows down during the Mesolithic,
and in one sense, preconditions man for the following Neo-
lithic stage. Somewhat more fixed populations insure a some-
what more rapid diffusion of ideas between groups, since
regular networks of cultural exchange can come into being,
and given this situation, any invention which is made in one
place would spread to other locations somewhat more rapidly.
The development of such diffusion spheres probably made
the introduction of farming during the Neolithic more effi-
cient.

The Mesolithic stage is followed by the Neolithic in the
Old World. Until recently, the Neolithic stage was identified
primarily by the appearance of polished stone tools and pot-
tery—narrow criteria which are now seen as secondary to the
most important aspect of Neolithic cultures, the production
of food. Man’s control of his food supply through the domesti-
cation of plants and animals must rank as one of the most
important events in human prehistory. Until the Neolithic,
man existed by foraging and hunting, a way of life which
seldom held an absolute guarantee of ample food. With the
ability to produce and store as surplus the products of cultiva-
tion and animal husbandry, a more settled life resulted. Since
man was not as much a pawn of his environment when he
could produce a food surplus, and since not as much effort
was needed to obtain the same amount of food, more experi-
mentation was possible and the rate of cultural innovation and
development increased. Not only was more spare time avail-
able, but it could be scheduled in a more efficient manner.
Because of this dramatic change in his way of life, man set-
tled in ever larger communities during the Neolithic and
added new dimensions to his culture. In fact, until settled life
of the type made possible by the Neolithic had come into
existence, further development of culture, ultimately to civi-
lization, could not have taken place.

Archaeologists distinguish two separate centers in which
the initial change from hunting to food production occurred
in the Old World, one in southwestern Asia, and one in south-
eastern Asia. These developments seem totally separate, al-
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though the far eastern one is a later event than its near eastern
counterpart. In southwestern Asia, the Neolithic stage began
sometime between 7000 and 8000 .c. on the basis of present
evidence. While this was the area of origin, it was not long
until Neolithic patterns of life diffused into Europe and Africa.
Egypt was drawn into the sphere quite early, before 5000
B.C., and there are Neolithic sites in southeastern Europe
which date to 6000 B.c. The Neolithic economy spread rap-
idly into Europe along a number of routes. In some areas,
this diffusion is secondary; in others, such as the coast and
islands of the Mediterranean, true population movements
seem to have occurred. By 3500 B.C., Neolithic cultures had
replaced their Mesolithic antecedents over almost all of Eu-
rope, and influence from the Near East had reached as far
east as northern China by 2000 B.c. While some of these cul-
tures were based primarily on a combination of plant an.d
animal domestication, certain Neolithic cultures of the Asiatic
grasslands seem to have been the product of a distinctive Pa'_:‘
tern of pastoralism, using cattle, and later horses, as the pri-
mary herd animals. Steppe herders of this type are preser.lt
even today in parts of Central Asia—Neolithic peoples in
many ways who have survived into the present.

The southeastern Neolithic is imperfectly known; preser-
vation is poor in the tropical areas of southeastern Asia, and
far less archaeological research has been carried out there.
Yet there is sufficient evidence to infer a truly separate origin
for this pattern. Crops in southeastern Asia—rice, sweet pota-
toes, and other root crops, as well as chickens and pigs—
contrast sharply with the wheat, barley and rye, and cattle,
horses, sheep, and goats of the southwestern Neolithic. Al-
though the origins of the Southeast Asiatic Neolithic are
shrouded in the veil of the past, its influence is clearly visible;
all the cultures of Oceania and Indonesia which cultivate are
derivatives of this original culture. China seems to have fallen
into both spheres of Neolithic influence, with the northern
area receiving influence from the west, and southern China
more closely linked with the eastern center. We are not even
certain of the date of the eastern Neolithic, although slim

evidence indicates it is probably prior to 2500 B.C. and per-
haps considerably earlier,
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The truly revolutionary events and inventions of the Neo-
lithic set the stage for the next major development in the Old
World, the rise of civilization in those areas where Neolithic
cultures first appeared. Early civilizations in the Old World
are placed in a developmental stage known as the Bronze
Age. The term for this stage again indicates the narrow cri-
teria used earlier as primary indicators. Bronze technology
certainly appears at this time, but the Bronze Age of the Near
East is far more than a series of cultures who knew how to
alloy copper and tin. In Mesopotamia, civilization is attained
by 3500 B.C. By civilization we mean a level of complexity
marked by the presence of most of a set of criteria which
includes literacy; a strong, probably theocratic central politi-
cal structure which transcends the level of the individual
community; monumental, highly specialized architecture such
as temples and pyramids; a strong development in the arts;
and true cities. All these things develop out of the Neolithic
base in the Near East between 8ooo and 3500 B.C., and with
the appearance of the early Bronze Age civilizations of this
area, we move from prehistory to history, since the early
Sumerians of Mesopotamia were literate and recorded their
history in a form which can be read today. The Aegean area
of southeastern Europe followed close behind, with Bronze
Age cultures developing there by 3000 B.C., leading ultimately
to the brilliant climaxes of Mycenaean Greece and Minoan
Crete. Egypt developed a true civilization at almost the
same Hime, and in this case, bronze technology is one criterion
which is relatively rare until much later. To the east, a unique
civilization appears during the third millennium B.c. in the
Indus Valley of Pakistan. With no written records on which
to proceed, our knowledge of the Indus civilization is based
entirely on archaeological study. This has revealed a culture
with large cities, with remarkably modern sewage and plumb-
ing facilities, a strikingly conservative pattern of change
through time which suggests almost dictatorial central con-
trol.
If Dynastic Egypt is of the Bronze Age stage of develop-
ment, yet has little bronze technology, the European conti-
nent shows just the opposite pattern. In Europe, those cul-
tures placed in the Bronze Age are not civilizations, but they
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do possess the knowledge of bronze manufacture, This seem-
ing paradox serves to highlight the somewhat arbitrary nature
of developmental stages. The Bronze Age of Europe, which
lasts from about 2000 B.c. until about 700 B.c. is character-
ized by a series of cultures which were probably not too dif-
ferent from the earlier cultures of the Neolithic in terms of
political and social organization. There is no brilliant develop-
ment in Europe like that of Sumerian Mesopotamia, and most
of Europe was not brought into the realm of civilization until
after the time of the Romans. However, the criterion of bronze
technology, which looms large in the European case, does
suggest a basic difference between the European Bronze Age
and the preceding Neolithic. Bronze is an alloy, and it is a
rare occasion to find areas where copper and tin ores occur
together. So to alloy bronze and make tools from it, trade
between areas becomes vitally necessary, There were some
areas of Europe, particularly the northern area, which had
Spectacular Bronze Age developments, but lacked both ores,
and relied on trade to obtain all their bronze. This is not to
suggest that trade did not play an important part in some
Neolithic cultures of Europe, but that it became more impor-
tant, and in some ways, a sine qua non of the Bronze Age
of Europe. It is during this time that the peoples of Europe
become intimately related to the civilizations to the south and
east. One of the most important dimensions of Bronze Age
developments in Europe was the trade of amber from peoples
around the Baltic Sea for bronze in finished and raw form
from the south, The route of this trade, known as the Amber
Route, became the focus of much of the cultural development
of Central Europe at this time. There was probably a large
amount of personal contact between far distant areas as well;
it was discovered recently that the stones of Stonehenge .bear
carvings of a Mycenaean dagger and a Minoan double-bitted
axe, both typical of the Aegean area.

_In China, a Bronze Age civilization developed in the Yellow
Tver valley around 1500 B.C., on the earlier Neolithic base.
This was a brilliant development, and is represented by the
first two recorded dynasties of Chinese history, the Shang
and Chou, These people were responsible for making some of
the finest bronze art objects the world has ever known, and
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Shang and Chou bronzes are eagerly sought after by art
museums and collectors today.

The fifth and final developmental stage in Old World pre-
history is the Iron Age; like the earlier Bronze Age, it is identi-
fied in terms of a change in technology. The Iron Age of the
Near East is within the range of recorded history; its influ-
ence in Europe is seen archaeologically in a true prehistoric
sense. The introduction of iron into continental Europe was
brought about by Greek colonists in Italy and southern France.
The Bronze Age of Greece was terminated by the Dorian In-
vasion in 1150 B.C., plunging Greece into a period in which
written history lapsed and introducing iron technology at the
same time. By 700 B.C. the Greek colonies in Italy and France
were diffusing iron tools and technological knowledge north
into the transalpine area. Iron Age cultures of continental
Europe are essentially Bronze Age cultures with iron tech-
nology added; that is, no profound transformation occurs.
The subsequent development in Europe into later Iron Age
cultures ultimately leads to such historically known peoples
as the Gauls, the Germans, and the Celts. Certain other im-
portant innovations spread through the European and Medi-
terranean area during the Iron Age. Chief among these were
the very important introductions of the true alphabet by the
Phoenicians, and coinage by the Lydians. Both of these in-
ventions were significant to the development of trade and
commerce in the late prehistoric world of Europe and western
Asia.

Iron Age culture appears in China at about the time of the
turn of the Christian era with the Han Dynasty (206 B.c. to
AD. 220). It is during the Han Dynasty that Iron Age in-
fluences reach Japan, and even diffuse as far north as the
American Arctic, where iron artifacts have been identified as
ultimately derivative from Asia.

The prehistory of the Americas parallels that of the Old
World in a striking fashion. There is little question that these
developments were separate phenomena, and as such each
serves as a unique comparative example for the other. That
these developments show a number of striking parallels sug-
gests that there are certain general patterns of cultural devel-
opment which are in the nature of universals. Anthropologists
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are aware of this parallelism, and are using comparative data
from Old and New World prehistory to attempt to state
general “laws” of cultural development, which might uIt}-
mately lead to statements similar to those governing organic
evolution, which are stated in terms of such universal f"rc‘ii
as mutation and selection as determinants of developn.wnt'~

The five stages of New World prehistory—the LitI.uC, 'AI"
chaic, Formative, Classic, and Post-Classic—have certain simi-
larities to the five Old World stages.?" It is significant that
the New World terms apply to stages more similar to those
of the Old World than the differences in the terms for them
might suggest. The reason for this difference is that such tefm;
as Paleolithic or Bronge Age were coined in the early (.lays 2
archaeology, and reflect a stress on certain criteria whlcl_l ar(f
not seen as important today. The New World stage desltiﬂ?r
tions indicate process in a more general sense than do the
Old World e uivalents,

The Lithicqstage is the New World Paleolithic, and repri:
sents that period when the first men crossed into N({rth jAIniig
ica via the Bering Strait. It is believed today that this cro Séorl
took place some 20,000 years ago, during the last glacia olS'
Evidence of thege first Americans is in the form of stone tZinS
and, less frequently, tools of bone, associated with the re“; rge
of such extinct animal forms as the mammoth and 2 ate&:"s
species of bison, The earliest sites representing these hunfew
are found over much of North America, and there are al o
to the south in Mexico and South America, although btlc]e as
latter occurrences are not nearly as numerous or as ¥ehi) tion
the North American material, As time passed, the dl st me
of sites Tepresenting early man in North America becathe
more restricted to the Great Plains grasslands; Per.ha'I:sd to
last large herds of large bison and mammoth were limi iting
this region a the forest returned in the wake of the retre here
ice. Many of these sites are kill sites, marking places W.

N t'OD,”
20]. Steward, “Gultura] Causality and Law: A Trial F' Oﬂ?:al;ress,
Theo;y °f Culture Change (Urbana: University of Illin
1955). | P'
27 New World Stage Definitions are from G. R. Wﬂleycﬁ?cigo:
PhilliPS, Method and Theo;-y in American ATC’?@DZOgy (
University of Chicago Press, Phoenix Books, 1962).
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game was killed and butchered, rather than living areas. Man
had reached the extreme southern tip of the South American
continent by at least 7000 B.c., as shown by a pair of caves in
the Fuegian area with Lithic stage components at the base of
their deposits, and a radiocarbon date indicating the age.

Much as the Mesolithic stage of Europe reflects man’s ad-
justment to the changes of the post-glacial world, so the
‘Archaic is identified in the New World by similar criteria. We
should not think of man’s initial entry into the New World
as having been a single episode. Other people followed over
the years, and many of the changes seen in the Archaic prob-
ably represent innovations which occurred in Asia or even
Europe. Bows and arrows make their appearance during the
Archaic, as does the domesticated dog. The closer adapta-
tion to discrete environmental niches is seen also in the New
World, and shellfish collecting as a major subsistence tech-
nique makes its appearance.

The Archaic is followed by the Formative stage, analogous
to the Neolithic, and identified by the domestication of plants
and, to a much lesser extent than in the 0Old World, of animals.
Man didn’t have such suitable wild animals to start with in
the Americas, and after thousands of years, the first Euro-
peans to arrive found the Indians with a rather thin inventory
of domesticated animals—turkeys, llamas and their relatives,
dogs, guinea pigs, and Muscovy ducks almost exhaust the list.
The absence of an efficient animal for traction, such as the
horse or ox, may well have influenced the course of cultural
development in a rather profound manner. It is striking that
the wheel, a mainstay of Old World culture since the Neo-
lithic, was never invented in the New World as a utilitarian
device. That the Americans knew about the principle of the
wheel is shown by small, wheeled toy dogs found at several
Mexican sites. Yet it apparently was never put to work to
man’s benefit, and this curious absence might in some way
relate to the lack of a suitable draft animal to supply traction.

The plant foods of the American Formative include maize,
beans, squash, potatoes, and manioc. There is no question
that this complex of cultivated plants is truly separate from
any of the Old World. While there is evidence of incipient
domestication of these plant foods several thousand years be-
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fore Christ, a fully developed Formative level of culture, with
all the benefits which derive from a productive economy,
does not seem to have appeared much before 1500 B.c. The
earliest locations of Formative culture are the Valley of Mex-
ico, parts of Guatemala, and the Peruvian area. These areas
within Nuclear America were to be the scene of the first
flowering of American civilization at a later time, much as
early Old World civilizations first appeared in the same area
where the Neolithic had its early beginnings.

The Formative way of life spread slowly into many parts
of the American continents, and by the time of the European
conquest, all tropical America, as well as North America ex-
cept for the Pacific coast, plateau and basin areas, and arctic
and subarctic regions had acquired the knowledge of food
production. Formative cultures begin in North America as
early as a century or two before Christ, and reach local
elaborations or climaxes in the American Southwest and
Southeast. In the Southwest, the well-known pueblo cultures
are typical of the Formative cultures of the area, and in the
Southeast large villages with earthen pyramids surmounted
by thatched roof wattle and daub temples are faint echoes of
the more civilized cultures of Mexico to the south. North
America was also the location of a rich Formative develop-
ment which occurred without benefit of farming or animal
domestication. This unique pattern was typical of the North-
west Coast area of Alaska and British Columbia, where the
Indians were so favored by bountiful natural resources, in-
cluding salmon and game, that they were able to attain great
heights of artistic, political, and social achievement in the
absence of a productive economy.

The Classic stage of New World culture history is the time
of civilization. The criteria which we saw as characteristic of
Old World civilization apply also in the New, with monu-
mental architecture, brilliant artistic achievements, mathe-
matics, strong theocratic government, and literacy of a kind
all occurring. The beginnings of the Classic stage fall in the
general vicinity of the turn of the Christian era, and civiliza-
tion developed in the entire area from central Mexico south
to Guatemala, Honduras, and E] Salvador, and again in the
Peruvian Andes. The early civilizations in these areas were
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all somewhat different, and each was distinctive for some par-
ticular achievement. Among the Maya, astronomy, mathe-
matics, and the calendar were all highly developed. The
Maya invented the concept of zero and place value before it
was invented in the Old World, and the Maya calendar was
more accurate than the one we use today. The early
Mexicans created the first true urban complex in the New
World, which can be seen today at the immense site of Teoti-
huacén near Mexico City. In the Peruvian area, elaboration
of the arts of metallurgy, textiles, and ceramics was especially
high.

The Post-Classic stage brings us to the end of indigenous
cultural development in the New World, and it was Post-
Classic civilizations which the Spanish encountered and con-
quered in the Aztec and Inca. The Post-Classic, which begins
between about A.p. 700 and 1000 in different parts of civilized
America, is identified on the basis of a trend to secularization
in political organization with the decline of the theocracy of
Classic times, an increased emphasis on militarism, and colo-
nial expansion, particularly marked among the Aztec and
Inca, and something of a decline in the vigor, but not techni-
cal quality, of various arts, including architecture and ceram-
ics. Urban concentrations of the type typical of the Mexican
Classic became widespread during the Post-Classic of both
Central and South America.

The development of New World culture was cut short by
the arrival of the European colonial powers between the fif-
teenth and eighteenth centuries, but prior to the period of
European conquest, the Americans had mdt?efl shox.vn a
development of culture from humble Lithic origins which is
remarkably similar to that of the Old World, even though
we are virtually certain that there was little or no contact
throughout the time in question.

This thumbnail sketch of world culture history serves at
least to clarify the concept of the developmental stage. We
have said that stages, although arbitrary, are in one way
manifestations of the behavioral aspect of patterning seen in
whole societies. This is certainly true, since though the stage
might be arbitrarily delineated, it does permit the grouping
of numbers of prehistoric cultures in broad behavioral cate-
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gories—similarities in subsistence, settlement size, artistic
achievement or material assemblages dictate the assignmeI}t
of cultures to different stages, and these similarities are ulti-
mately a function of similarities in the behavior which pro-
duced them. We have seen that beyond the developmental
stage, as it applies to a single hemisphere, there are broader
similarities which are truly worldwide. The theocratic bias of
early civilizations, whether in Mesopotamia or Peru, the pat-
tern of ecological adaptation following the Pleistocene, and
the invention or adoption of food production are but a few of
the worldwide similarities exhibited by most cultures as they
develop through time. We might therefore suggest yet a sixth
level of behavior, which in the manner in which it repre-
sents patterning universal to the entire human species, might
be seen as something approaching what many people call
“human nature.”

It is a long way between laying out a five-foot-square pit on
a site and speculating about similarities between groups of
men on a worldwide scale, yet such speculation would be
completely idle, and potentially sterile, unless countless five-
foot pits had been laid out and excavated in the past. Ar-
chaeology embraces the entire spectrum between these
extremes, and tells us much about man’s past. From the regu-
larities which we can see in this past existence, combined with
the patterning which anthropologists delineate from observing
people living today, we stand to gain a more perfect under-
standing of ourselves, a most vital and desirable goal in the
complex and troubled world of today.



Chapter IX
ARCHAEOLOGY TOMORROW






Archaeology is truly an infant discipline. Its parent, anthro-
pology, is scarcely a century old; as the child, it is even
younger. Stratigraphic excavation was not done systematically
until the early years of the twentieth century; carbon-14 dat-
ing is but eighteen years old, and the corpus of anthropo-
logical theory upon which sound archaeology must rest has
only become truly useful during the past thirty years. Com-
pared with such venerable disciplines as physics, chemistry,
and biology, archaeology can claim no long development, and
few thoroughly tried and true methods and theories.

1t is therefore not surprising that in many ways “scientific”
archaeology is just now barely coming of age. Exciting devel-
opments in archaeological method and theory have been in-
creasing rapidly in the past decade; most of the approaches
and methods outlined in this book are scarcely twenty years
old, and nearly all belong to this century.

What can we expect in the years to come? For archaeol-
ogists, who are concerned with the past, predictions seem
perilous and uncertain, yet there are certain trends apparent
within archaeology today which indicate the developments of
tomorrow. One of the most exciting and potentially produc-
tive areas of archaeology in the sixties is the application of
that wonder of the mid-twentieth century, the computer. The
first use of computers in archaeology was in 1960; today
there are numerous studies, some already in published form,
and many others in process, which depend on the use of
high-speed computation equipment for their ultimate success.
Since archaeological data are so diverse and numerous, the
use of computers becomes essential to discern patterning in
these data, to derive statistical expressions of the significance
and reliability of these patterns, and to manipulate massive
quantities of data, such as the attributes of a collection of
20,000 stone tools. Computers can even produce printed maps
of the spatial and temporal distributions of any measurable
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archaeological information, adding an exciting graphic
dimension to their application in modern archaeology.

Archaeologists are becoming increasingly aware of the ur-
gency of articulating their data with that of general ethnog-
raphy and ethnology, and as greater effort is made to connect
people and objects in a systematic manner, more imaginative
but at the same time more sound inferences will result. It is
in this direction that portions of this book are directed; we
can expect broader applications of such a perspective in the
years to come.

It is both significant and noteworthy that the trends
which characterize archaeological development today are in
those aspects which pertain to analysis of the data following
excavation. Excavation, integration, and inference, the three
levels of archaeological research, have developed in that
order. Excavation and its techniques were the first to receive
attention and refinement; this was followed by a period when
various integrative methods were devised, and only recently
have the inferential aspects of archaeology been the object of
the attention and development devoted to the other elements
of the discipline. Since the ultimate end of all archaeology is
the fleshing out in cultural terms of the basic data, we can
confidently expect new and sophisticated emphasis on the
aspects of inference to produce exciting results in the very
near future. It is through such inference, done with imagina-
tion and insight, that archaeology takes its proper place
within the field of anthropology and the social sciences. If it
does not occupy such a status at this moment, we can be
confident that it will in the very near future,



APPENDIX
A typical type description

COLOMBE COLLARED RIM

PASTE
Tempering ~ Grit, diameters ranging from —o.5 to 2.0 mm. The
appearance and composition (quartz, mica, and a little feld-
spar) suggest that the tempering material is a decomposed

granite.

Texture Medium to coarse.

Hardness 3.0—4.0.

Color Tan to dark gray; exterior surfaces often heavily car-
boned.

FORM
Overall shape Jars with collared rims, constricted necks,

rounded shoulders, and rounded bottoms.

Lip Rounded, occasionally thickened by the addition of a small
bracing fillet on the exterior surface.

Rim All the rims are collared. The collars range from 24 to 55
mm. in height. Interior and exterior profiles are more or less
parallel to each other, forming a straight or concave plane which
extends downward and outward from the lip. The lower edge of
the collar is marked by a fairly abrupt shoulder which forms
the junction between the collar and the low curved neck. The
bottom of the collar is sometimes scalloped. Below the neck, the
vessel wall turns outward toward the shoulder. These rims might
be contrasted with the rims of the Foreman types by describing
them as Z-rims rather than S-rims, since the surface is flat or

concave rather than convex.
Neck A relatively low, constricted zone below the shoulder of

the rim.

From: D, J. Lehmer, Archaeological Investigations in the Oahe
Dam Area, South Dakota, 195051, Bureau of American Ethnol-

ogy, Bulletin 158, 1954.
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Shoulder Rounded.
Base Rounded.

HANDLES  One sherd has a short tablike lug extending down from
the lower edge of the collar in the same plane as the face of the
collar itself. Two others have fractured areas which seem to indi-
cate the presence of loop handles running from the base of the
rim collar to the shoulder of the vessel. .

SURFACE FINISH = Bodies simple stamped, some with extensive P.lam
areas. The stamping on one of the restored vessels is verUC?l-
Necks are plain or brushed vertically; interior surfaces are plain.

DECORATION The decoration is confined to the rim and lip. It i
preponderantly cord impressed. Patterns consist of a series of
horizontal lines, or a series of interlocking triangles filled alter-
nately with horizontal and diagonal cord impressions. The c.Ol'd'
impressed zone is sometimes bordered by a series of punctations.
Two pieces were decorated with diagonal broad-trailed lines, and
one was plain except for a series of punctations at the base 0
the rim.

REMARKS A number of the pieces assigned to Colombe Collared
Rim at the Phillips Ranch site show a considerable similarity to
some Lower Loup sherds from Nebraska. The most striking dif-
ference is in the incised decoration on the Nebraska pieces af’d
the predominantly cord-impressed decoration on the Phillips
Ranch rims.
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38, 39, 40; Missouri
river valley, 40
Developmental stages: con-
cept of, 121-34; data,
121; fivefold, 121
Diffusion, g6-101; primary,
96-98; secondary, g6,
99; types of, g6-101
Dimensions: formal, g; spa-
tial, 9; temporal, g
Division, fivefold, develop-
mental steps, 121
Dorian invasion, 129
Douglass, A. E., 37-38
Dugum Dani, New Guinea,
100

Egypt, 126; beginning of
civilization, 127; Dynas-
tic, 127

Egyptian: beads, 33; tombs,
32, 32

Endogamy, 95

Ethnography, 105; Arikara
Indians, 111

Ethnology, 105; theory of, 111

Etymology, 122

Examples: analogy, time and
space, 55; arrangement
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Examples (cont’'d)
of Mayan settlement,
120; behavior and com-
munity, 119; Chumash
Indians, 113; Cochuma
Indians, 27; excavation
of shell heap, 14; farm-
ing, introduction of, 57,
58; gravestones, 117; la-
beling, 18-19; layer-
cake principle, 24-2s;
levels of patterning, Ari-
kara Indians, 10g9-13;
space-time slope pat-
tems, 62-63; type of
patterning, 116

Excavation, 11-19

Exogamy, g6, 100; local, g5

Factemes, 88, 89, 90, 92, 93

Factemic variation, g3

Farming, 57, 58

Features, 19, 72

Female template, g5, g6, 97

Field techniques and amateur
digging, 72. See also
Grid, systems; Labeling

Formal dimension, 9

Formative stage, 121, 130,132

Formeme, 90, 91, 92, 93

Formemic Vvariation, g3

Four aspects of data, 10, 11,
69~73, 77, 8o

Franciscan mission, southern
California, 114

Free morpheme, 85

Fuegian area, caves, 131

Functional aspect, 10

Gabrieleno Indians, baskets,
99

INVITATION TO ARCHAEOLOGY

Gophers, 25-26

Gravestones, 31, 32, 34, 35
117, 118. See also
Cemeteries

Great Plains, g8, 130

Greece, Bronze Age, 129

Greek pottery, 33

Grid: control, 14, 15, 16; sys-
tems, 19, 69

Growth rings, annual, 37-38-
See also Dendrochronol-

ogy

Han Dynasty, 129
Harrington, Jean, 40—41
Heider, K. G., 100-1; quoté,
101 d
History, Chinese, Shang an
Chou, 128, 129
Hohokam culture, i
toric, gg; pottery, )
Hopi-Kayegta area, Arizona,
97; pottery, 97, 98, 10°
Horizon, 59, 61; Chavin, 59
concept of, 59, 61
Houses, modules, 120
Hupa Indians, baskets, 92

IBM card, 110 )

Ice Age, 122. See also Pleis-
tocene

Inca, 61, 133

Indians: Amazon river valley,
78; Arikara, 63, 10913,
117-19, 121; California,
70, 109; Chumash, 46
46, 47, 48, 94, 95, 99
113, 115, 116; Cochuma,
27, 28, 29, 30; Dakota,
111, 112, 119; Gabri-
eleno, gq; Hupa, 92;

prehis-
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Indians (cont’d)
Karok, 78, g2; Missouri
river valley, g8; Pawnee,
111; South Dakota, 71;
Yurok, 45, 78

Indian village, 8, 11

Individuals and artifacts,
109-16

Indus Valley of Pakistan, 127

Inference(s), g-10, 69, 93,
100, 109, 116, 118, 138

Iron Age, 121, 129

Karok Indians, baskets, 78, 92
Kill sites, 11, 130

Labeling, 16-1g, 69

Language, 122; and artifacts,
92. See also Linguistics

La Purisima Mission, Califor-
nia, 4, 114, 116

Layer-cake principle, 23 ff.

Levels of behavior, 108, 109;
four, 108-g. See also
Aspects, behavioral; Be-
havioral, levels

Libby, Willard, 33; method
of absolute dating, 33

Linguistics, 84; structural
rules, 83, 85, 86, 87, 88.
See also Language

Lithic stage, 121, 130, 131,
133

Local exogamy, 95. See also
Exogamy

Longacre, William, 113

Lydians, coinage, 129

Male template, 95, 96, 97. See
also Mental template

Map of site, scale, 13, 14, 69

Mapping, 73
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Maps, printed by computer,
137

Master chart, ring patterns,
38, 39, 40

Matrilocality, g5, 111, 112,
113, 133

Maya culture, Guatemala,
65, 120

Mayan calendar, 133; civili-
zation, 120

Mental template, 45—49, 83,
80, 93, 94, 113; basket
design, Chumash Indi-
ans, 46, 46; description
of, 51. See also Tem-
plates

Mesolithic stage, 121, 124,
125, 126, 131

Mesopotamia, 134; begin-
ning of civilization, 127;
seals, 33; Sumerians of,
127, 128

Method of dating, 23-42,
137; absolute, 23, 33~
42, 39; carbon-14, 36,
37, 137; dendrochronol-
0gy, 37—40, 39, 98; pipe
stem, 40—42; radiocar-
bon, 33-37, 40, 105;
relative, 23—42, 29, 31,
34, 35; seriation, 23,
26-33, 29, 31, 34, 35,
50, 52, 62; stratigraphy,
23-26, 63, 137

Methods, archaeological, 8-11

Minimal pair, 84

Minoan Crete, 127

Missouri river valley: Arikara
Indians, 109, 110, 111;

artifact types, 62, 63,
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Missouri river valley ( cont'd)
64, 64, 65; dendro-
chronology, 40; ex-
ample, 62-63; Indians,
98; population move-
ment, 62, 63, 64, 64;
pottery changes, 63, 64,
64; village, 8

Moche culture, Pery, 65

Modules, 108, 109, 119, 121;
houses, 120; second
level, 108

Morpheme, 83, 84, 85, 87,
99, 91, 92; bound, 8g;
free, 85

Morphemic combination, 86

Mousterian people, assem-
blages of, 118

Multicomponent site, 12, 23,
2425

Mycenaean Greece, 127

Neanderthals, 118

Neolithic stage, 121, 125,
126, 127, 128, 131, 132;
diffusion of, 58

Neolocal, g5

New World, developmental
stages, 121, 130, 131,
132, 133

Non-artifactual: context, ~o,
71; materials, 19; tech-
nique of, 71

Notches, 88, 89

Notching of arrowheads, 88,
89; of allofacts, 89, 89

Old Stone Age, 122

Old World, five stages of de-
velopment, 121,124, 125,
127-80, 131, 132, 133
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O'Neale, Lila, 45, 78, 92

Paleoethnography, 105

Paleocethnology, 105 _

Paleolithic stage, 121, 122,
123, 124, 125, 130; Pleis-
tocene or Ice Age, 122

Past behavioral patterns, re-
construction of, 105

Patrilocality, g5

Patterning: of behavior, 11,
83, 120 (see also Bei'
havior, patterns); of Cuf‘
ture, 6-7; examples of
109-13, 117; levelS,
106, 108; of pottery,
change in, Arikara _II}dl‘
ans, 111-12; repetitive,
109; units of, 108

Pawnee Indians, 111

Peru, 61, 65, 134

Peruvian area, Chavin style,
59

Petrie, Sir Flinders, 32, 32

Phoenicians, true alphabet,
129

Phonemes, 83, 84, 83, 87, 85
89, 90, 92

Phonemic structure, 84

Pines Ruin pueblo, Point of,
97, 98

Pipe stem dating, 40—42

Plant analysis, 69, 70, 71

Pleistocene, 122, 123, 124, 134

Plymouth Colony, 4, 71; ar-

chaeological investiga-
tion, 4; pipe stem dat-
ing, 40

Point of Pines Ruin, pueblo,

97, 98; pottery, g7
Pollen analysis, 73
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Population movement, Mis-
souri river valley, 62, 63,
64, 64

Post-Classic stage, 121, 130,
133

Potassium, radioactive, 37

Pottery: American South-
west, 61; Arikara Indi-
ans, design, 109, 110,
118, 119, 121; change
of, 63, 64, 64; classifica-
tion of, 62, 63; Co-
chuma Indians, types,
27-28, 29, 30; Greek,
33; Hohokam culture,
99; Hopi-Kayenta, 97;
Missouri river valley, 63,
64, 64, 98; Point of
Pines Ruin, g7; Stanley
Ware, 62, 63; Talking
Crow Ware, 62, 63;
types, 28, 29, 30

Pre-Columbian, 120

Prehistory, 3, 99, 105, 109,
113, 127, 129, 131, 133

Radiocarbon dating, 33-37,
40, 105; amount of lati-
tude, 37; error in, 36;
grid layouts, 105; tem-
plate analysis, 105; ty-
pology, 105

Reconstruction, past behay-
ioral patterns, 105

Relative dating method, 23-
33; seriation, 23, 26-33,
29, 34, 31, 35,
62; stratigraphy, 2426,

63,137

Ring patterns, master chart,

38, 39, 40

50, 52,
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Rules in structural aspect,
10-11

Scale map of site, 13, 14, 69

Seals, Mesopotamian, 33

Second level, modules, 108

Sequence dating, 31, 32

Seriation, method of relative
dating, 23, 26-33, 29,
31, 34, 35, 50, 52, 62;
of artifacts, 30; tech-
nique of, 30

Shang and Chou,
bronzes, 120

Shell heap sites, California,
14, 26

Sherds. See Pottery

Site, data of, 19; excavation
of, 11-19; numbering
systems, 12-13

Slash and burn farming, 71

South Dakota Indians, prehis-
toric, 71. See also Mis-
souri river valley, Indians

Solifluction, 26

Space dimension, 55, 59, 64

Space-time: chart, 59; coor-
dinates, two dimen-
sional space, 57

Space and time block, 55,
56, 61

Space-time distribution, 5g;
form of, 55, 57; two di-
mensions of, 57

Space-time slope patterns,
59, 61-65, 64, 96; ex-
ample, 62

Spatial dimension, 9, 11, 52,
g4; computer use of, 137

Stage concept, 121-34; five-
fOldt 121

128;
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Stages, New World: Archaic,
121, 130, 131; Classic,

121, 130, 132, 133;
Formative, 121, 130,
132; Lithic, 121, 130,

131, 133; Post—Classxc,
121, 130, 133

Stages, Old World: Bronze
Age, 121, 127, 128, 129,
130; Iron Age, 121, 129;
Mesolithic, 121, 124,
125, 126, 131; Neo-
lithic, 58, 121, 125, 126,
127, 128, 131, 132; Pa-
leolithic, 121, 122, 123,
124, 125, 130

Stanley Ware pottery, 62, 63

Stonehenge, 11

Stratification, 16

Stratigraphy, method of rela-
tive dating, 23-26, 63,
137

Structural aspect: of data, 10,
11, 83; rules in, 10-11

Structural control, 17-18

Structural linguistics, 83, 85,
88

Subassemblages, 108, 109,
118; differences in, 117;
female, 116; houses,
120; and interacting
groups, 116-19; male,
109, 116; modules, 109

Talking Crow Ware, pottery,
62, 63

Tanning, B9 Ty e OF Anvw,
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Tells, 26

Templates: analysis of, 105;
of basket design, 46, 47;
female, g5, 96, 97; male,
95, 96, 97; mental, 45~
49, 46’ 51, 83: 89’ 93
94, 113; pattern, 99, 110

Temporal dimension, 9, 52
61, 94; in use of com-
puter, 137

Teotihuacén civilization, 120;
site, 133

Time dimension, 59, 64

Time-space. See Space-time

Tradition, 59, 61; concept

of, 61

True alphabet, Phoenicians,
129

Type artifacts, 49-52, 93, 94
shared, 65

Typology, 50-52, 55, 62, 63
83, 105

Variation: allomorphic, 85

allophonic, 89; factemiC,
93; formemic, 93
Ventura Mission, California,

114, 115

Wilton, South African cul-
ture, 65

Words. See Language; Lin-
guistics

Yellow river valley, China, 128
Yurok Indians, basketry, 45
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