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" - PREFACE

' Technology, material culture, and artifacts are unexciting words, yet the ideas for which
.. } they stand are of immeasurable importance in the lives of all peoples—in the
past, in the present, and presumably in any future that we may cnnceive
- technical. From another perspective technological achievements may be seen
.+ asresponsible for many of our ills, and yet it is reasonable to assume that today’s
technology is underdeveloped in terms of our future needs and desires. Where
+“we have been, what we are, and where we may be going are at least partially
‘embodied in those things that we make and call artifacts.
». Technology casts such a long shadow over all we do that we cannot begin to
i?_;'-f_._{;-i:lmaglne living without its products. The ability of people to fashion materials
i, \into standardized forms has made it possible for human populations to occupy
early all of the earth as well as to probe beneath and beyond its surface. ThJ
: elaboration of skills and the expansion of knowledge required to produce
“artifacts are undeniably among the most remarkable of all human develop-
| ments even though we may deplore some of the productions. Distrust of our
nlatenal heritage exists, at least in part, because we seldom—if ever—attempt
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Preface

and purposes they may assume. An orderly approach to the things that people
have made would serve us well, for only then could we begin to appreciate
what technology has done for us, as well as to us, within the sweep of time.
[t would be unfair for me to imply that I can offer a key to what the future holds,
but I'do hope to impart greater understanding about the future of technology

through an analysis of past achievements.

This book is an anthropological analysis of technology from its hypothesized
beginnings. One primary goal is te offer a means for measuring the complexity
of manufactures made by any people, which in turn makes it theoretically
possible to assess and compare changes in material culture through alf of
human time. Why involve ourselves with such concerns? Let me state the

reasons in brief.

All people use objects that they have made. Thus the production of artifacts
characterizes every human society and serves as a crucial means of distinguish-

ing people from nearly all other creatures.

Of all the information about the pasts of people we have far more data about
technology than about any other quality of their culture. Thus, in any attempt
to plot changing human lifeways through time, technology serves as a most

useful guide.

Ivis accepted as beyond reputable dispute that changes in manufactures are
cumulative on a long-range and broad-scale basis. Thus for the study of evolu-

tion in culture, technology is the most amenable dimension.

All the things that we make today are based on knowledge derived from past
achievements. Thus we will not, in fact cannot, produce anything in the
immediate future that is not derived from an existing part of our present
technological knowledge. It is the technology of the remote and recent past that
in a very real sense has led to the artifacts that we now make, and past achieve-

ments serve as the essential substratum for the inventions of tomorrow,

Whether we like it or not, technology is increasing in importance on a day-
to-day basis. We might rejoice in this because it indicates growing human
control over the natural world. If, however, one considers this disturbing,

one might be well advised to at least “know the enemy.”

All people make objects in order to obtain food. Thus what we eat and how
we acquire it are dependent on our technology. The availability of eatables
more than anything else establishes the standard of living for a society, and as a
result the artifacts devoted to food production may be considered the most

* L] L] * k
critical manufactures in any people’s 1nvent§ry-.. _
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Preface vii

In sum the thrust of this book is as follows: All people make things in order
to live as humans, and the forms produced have changed through time in an
orderly manner. It is worthwhile to analyze these changes so that we may better
comprehend the nature of our material past, present, and future.

3 WeNDELL H. QswALT

University of California
Los Angeles <%
March 1976
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. INTRODUCTION

Ihe central goal of this book is an assessment of technological complexity
offered within an integrated framework. As the ideas of one chapter lead to

those of the next, there are few opportunities to offer asides and background
information, especially since I have a distaste for footnotes. Yet it is desirable,
perhaps even essential, to set forth in brief the base from which this study has

-emerged. Thus the pages to follow are introductory in a strict sense. Since

technology is the topic of central concern, my first goal is to set forth a concept
of culture which emphasizes the things that people make. My second purpose

"is to summarize briefly the anthropological background from which my
“approach to the study of material culture has arisen. A third purpose is to

identify the data base around which the core chapters are developed.

The anthropological concept of “culture” has existed for about 130 years
and is widely accepted. Yet the term has been defined in so many diverse ways
that 1 must state precisely how it will be used in this study. Most definitions
emphasize that culture involves learned, shared behavior, and the specifics
sometimes are cited. The classic definition by Edward B. Tylor (1871, 1) serves
as an example: “Culture or Civilization ... is that complex whole which
includes knowledge, belief, art, morals, law, custom, and any other capabilities

|



2 An Anthropelogical Analysis of Food-Getting Technology

and habits acquired by man as a member of society.” Other definitions stress
the historical dimensions, normative rules, organization, or symbolic nature
of culture. Anyone interested in a far greater understanding of the ways in
which culture has been defined should consult the books by Roy Wagner (1975)
or Alfred L. Kroeber and Clyde Kluckhohn (1963) that are devoted to the
subject. |

In this book the theoretical position and definition of culture set forth by
Cornelius Osgood are accepted (1951 see afse Osgood, 1940, 25-9; 1958, 21-2;
1959, 13-9). He emphasized that sociocultural anthropologists are concerned
with empirical (perceived) and nonempirical (conceived) data about different
peoples; thus the subject matter of anthropology derives from both the sciences
may not, which poses a very real epistemological problem when information
about exotic societies is assembled. Manufactures such as boats, hairnets, and
knives may be seen and described by one or more observers, and these accounts
are subject to verification by others. Osgood suggests that perceivable qualities
be termed percepta. Museums are filled with percepta called artifacts; they are
static, at equilibrium, and may be grouped under the broader heading of
material dgfultu\x_jg. Percepta also include speech and actions that are social in
nature; words and sentences, a mother-in-law taboo, a gesture expressing

fearfulness, or a man’s typical behavior toward a son are examples. Here we

have vocal or visible action by individuals, and the occurrence may be verified,
although not in the same way as that of material forms since the situations
and responses of social percepta never reoccur in an identical manner. Social
and material percepta are joined when people make and use artifacts, and this
combination is termed techniculture. In addition to the social and material per-
cepta of a people there occur concepta, or ideas as objects of thought. Included
are religion without its social involvements or equipment; philosophy and

mythology; thoughts about beauty, evil, good, and truth; speculation about..

people and the universe, and any other ideas of a similar nature. Concepta are

expressed as social percepta through words. Concepta encompass the humanis-

tic realm of thought which cannot be verified by empirical means but requires
logical validation. Thus culture is comprised of percepta and concepta, nothing'
more nor less.

In termis of a formal definition, “Culture consists of all ideas of the manu-
factures, behavior, and ideas of the aggregate of human beings which have
been directly observed or communicated to one’s mind and of which one is

conscious” (Osgood, 1951, 208). Repetition of the word “ideas” in this definition _

is critical to Osgood’s meaning. The first use of ideas refers to the observer’s or
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Tntroduction 3

ego’s concept of the manufactures and behavior he perceives; the second refers
to the informant’s ideas. Thus a clear distinction is drawn between what the
anthropologist interprets a culture to be and the ideas of the people involved.
An “aggregate of human beings” is the carrying unit or social milieu, and one
is distinguished from another when its lifeway is significantly different. The
words “which have been directly obsérved or communicated” refer to that
which is seen or expressed by word or action and convey the requirement that
culture must be learned or acquired. One’s mind” refers to the mind of the
recorder or observer, and “of which one is conscious” conveys the quality of
personal awareness. Above all, Osgood felt that an ethnographer should
attempt to determine the ideas of informants and convey these as accurately
as possible. | - _

This definition of culture seems superior to all others because it balances the
empirical and nonempirical qualities of human life-styles. It stresses that
culture is more than anything else a mental construct on the part of the
observer and thus exists in one’s mind as an approach to what is conceived and

- perceived. Culture is reflected in thoughts, behavior, and things in equal but
“clearly distinct terms. Osgood is not alone in stressing “ideas” as the most crit-

ical quality of culture. Clark Wissler (1916, 197) wrote that “a culture is a
definite association complex of ideas.” Kluckhohn and William H. Kelly (1945,
97) characterized culture as “a summation of all the ideas for standardized
types of behavior.” One other definition in the same vein, by Walter W. Taylor
(1948, 109-10), deserves inclusion. “By culture as a descriptive concept, I mean

“all those mental constructs or ideas which have been learned or created after

\birth by an individual. ... The term idea includes such categories as attitudes,
meanings, sentiments, feelings, values, goals, purposes, interests, knowledge,
beliefs, relationships, {and] associations.”

The thrust behind the definitions offered by Wissler, Osgood, Taylor, and
Kluckhohn and Kelly is that culture is a configuration of ideas in the minds
of performers conveyed to the minds of observers. This concept of culture
contrasts with the materialist’s view that cultural forms are external to any-
one’s mind. Specialists in the study of material culture as well as many other
anthropologists often are content with the materialist’s approach. An arrow-

- head dug from the ground, a boat drawn up on a beach, a ceremony performed,

or a childrearing practice all are manifestations of culture to the materialist.
Even those ceremonies of a people that have been unseen by observers are to

‘materialists a part of their culture, and the same is true of artifacts yet unfound

in a ruin. Other anthropologists maintain that we cannot know that which we

Inust presume.
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Jnsum, manufactures comprise material culture, and an artifact is a specific in this
context. Behavior is considered social culture, and its artifactual analogue is a
sociofact. Ideas are mental culture, with each intangible specific an ideofact. These then
are the dimensions of culture and the “facts” on which it is based.

A A

As cabinets of curiosities in libraries gave way to showcases in museums, the
organization of large and varied collections of artifacts for display became a
major concern. One difficulty was that curators had no realistic ideas about the
comparative ages of most antiquities, and often they could not identify the
makers. It first became apparent to Scandinavian scholars that they must probe
behind written history, through archaeology, to plot chronological develop-
ments. At this point in time evolutionary studies of technology began to
emerge. Christian J. Thomsen (1788-1863), the first curator of what was to
become the Danish National Museum, conceived a series of exhibits designed
to mirror technological stages in Danish prehistory. In 1818-20 he arranged
displays to represent what he thought to be successive prehistoric ages. The
key to the classification was the materials used to make implements and
weapons. He reasoned that the sequence was from stone to bronze and then to
productions in iron. Although the idea of three stages of technological growth
had prevailed earlier among Greek scholars, Thomsen appears to have been
the first to apply it to the organization of artifacts, and his display sequence
soon became widely accepted. Thomsen's developmental approach to material
culture predates the contributions of Charles Darwin to biological evolution,
Edward B. Tylor’s study of progressive changes in religious life, and the evolu-
tionary framework, identified by ethnical periods, advanced by Lewis H.
Morgan. However neither Thomsen nor his immediate successors conceived
of the classification in strictly evolutionary terms. For example, the presence in
Denmark of artifacts made from bronze and later iron, showing an abrupt
change in the use of materials, was attributed to invaders, not to local develop-
ments (Daniel, 1950, 38-54; Hermansen, 1941).

After the achievements of Thomsen and others have been acknowledged,
attention next is called to a study by an English military officer, Augustus
Henry Lane Fox (1827-1900), who by royal license changed his last name to
Pitt-Rivers in 1880. Reasonably early in his career he was involved in experi-
mental efforts to develop more effective service rifles, and he became impressed
by the difference between short-term technological changes of no lasting
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consequence and those that proved long-lived and important. His 1838 study
deals primarily with the range and accuracy of nineteenth-century military
rifles. Among the variables considered were bore size, the nature of the land
and groove, and the quality of cartridge paper. Above all else he found that
slight changes in bullet design were crltlcal in increasing the range and accuracy
of rifles. After noting that these steps lad,to ‘improvements’ in rifles, he began
to arrange his extensive ethnographic collection in terms of what he perceived
to be developmental sequences. According to T. K. Penniman (1965, 153),
Lane Fox was “the first man to study the material arts and industries in an
evolutionary fashion.”

At the time Lane Fox (1875) was detailing an evolutionary basis for exhibiting
his collection, the theory of biological evolution already had become well
established. Diverse efforts were being made to apply the theory to cultural
developments in terms of “progressive” changes from simple to complex and
from homogeneous to heterogeneous. His primary goal was stated clearly:
“The object of an anthropological collection [is] to trace out, by means of the
only evidence available, the sequence of ideas by which mankind has advanced
from the condition of the lower animals to that in which we find him at the
present time, and by this means to provide really reliable materials for a philo-
sophy of progress” (Lane Fox, 1875, 300). His classification was bfflSEd on the
hypothesis that the manufactures for primitive peoples reflected, in a general

| way, the productions of primeval men. He reasoned that natural forms served

as prototypes for artifacts and that ideas embodied in the structure of artitacts
increased in complexity through time. Fxhibits of artifacts from around the

. world were arranged primarily according to their form and use; bows, clubs,
and spears were grouped to illustrate developmental sequences from simpler

to more advanced forms. Subgroupings were arranged on the basis of geo-
graphical regions, and the diffusion of types was taken into consideration

~ whenever possible. Artifacts approaching the shapes of natural objects were
~ judged as the simplest, oldest, and most generalized. They evolved by gradual

and slight modifications into specialized, more recent, and complex forms.
His most rudimentary types were described as products of savage and barbaric
societies and the most complex forms as artifacts of technologically advanced
peoples. He felt that simpler forms represented technological continuity from
earlier times and that the manufactures of modern primitive peoples could,
in a general way, be used to reconstruct the technologlcal pasts of societies

that are now more developed. |
A small group of ethnographers accepted the approach of Lane Fox as a

‘valid means for establishing broad evolutionary sequences in technology.
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Henry Balfour (1863-1939), curator of the Pitt Rivers Museum at Oxford from
1893 until his death, was among the most active supporters of the evolutionary
taxonomy conceived by Lane Fox. The analysis of musical bows by Balfour
(1899) typifies the methodology. After studying ethnographic examples, he
reasoned that the musical bow developed from hunting bows, which occasion-
ally served as musical instruments, and he found that in fact this practice
existed among some peoples. From this form emerged specialized musical
bows that later were held over a resonant chamber, such as a hollow gourd.
The next step was to attach a bow to a gourd, and still later multiple bows were
joined to a single gourd. Such advances eventually led to the emergence of the
harp. In broad outline the Lane Fox approach to technological evolution was
accepted by such notable anthropologists as Edward B. Tylor (1871, v. 1, 13-4,
58-9) in England and Otis T. Mason (1895) in the United States. These men,
like Balfour, were actually more interested in the cultural history of particular
forms than in perfecting an all-encompassing analytical framework for plotting
technological evolution. The method in its fullest development was applied
to changes in art styles, as typihed by a book-length work on the subject by
Alfred C. Haddon (1895).

A basic presumption underlying the Lane Fox assessment of technological
change was that forms evolved as increasing numbers of ideas were being con-
centrated in the manufacture of an artifact type. New ideas most often were
attributed to accidents, such as a different quality of material or some un-
planned variability affecting production, but they also might have been
borrowed from another people or based on an amalgamation of concepts from
difterent peoples. It was recognized further that in widely separated areas similar
forms could have developed independently of one another (Lane Fox, 1906, 96,

139-40, 153). A second very explicit assumption was that all manufactures, rude

as well as complicated, represented a continuity with productions in the past.
The artifacts made by savage and barbaric peoples were thought to exemplify
arrested technological progress, and therefore studying these forms should
make it possible “to trace the succession of ideas” (Lane Fox, 1906, 3).

Tylor (1871, v. 1, 64-5) used the word survival as a generic term for an old
form lasting into modern times, A survival is the continuance of a custom
after the conditions that gave rise to it no longer prevail. Tylor cited numerous
examples, such as the bow and arrow becoming a child’s toy, methods of
divination being used as modern games of chance, and proverbs, sayings, or
sneezing formulas continuing but with their original meaning lost. He noted
that an old woman who uses a hand loom long after the introduction of the
flying shuttle is “not a century behind her times, but she is a case of survival”

S A T e B S s g e e R R T e R e e B s e e L

BN, R e gty e L oy

AT AR

redn g LT R

SR T S R e AR T R

A S T SR T B e A £ i L R T e

Tutroduction 7

(Tylor, 1871, v. 1, 15). While instances of survivals may not be significant in
many contexts, they are extremely helpful in tracing evolutionary and his-
torical changes. Tylor (1871, v. 1, 28) wrote, “The thesis which I venture to
sustain, within limits, is simply this, that the savage state in some measure
represents an early condition of mankind, out of which the higher culture
has gradually been developed or evolved;” Tylor (1871, v. 1, 58) cited the analy-
sis of primitive weapons by Lane Fox £ support his thesis with reference to
technological change and briefly mentioned other examples, but he was most
interested in demonstrating the emeféence of religious systems through the
study of survivals. . |

In an earlier work Tylor (1863, 236-59) had attempted to plot the develop-
ment of fire-making devices from elementary to elaborate types by considering
design and type distributions. He felt that it was reasonable to begin the series

- with the fire plow, which consists of a blunted stick rapidly run back and forth

in the groove of another piece of wood. Next came the hand-propelled fire
drill, which is a shaft of wood spun between the palms so that one end is rotated
rapidly against a fireboard. It was succeeded by the strap drill made by wrapping
a cord around a shaft, downward pressure being applied from a bearing at the
upper end of the shaft; pulling one end of the cord and then the other caused
sparks to be produced on a fireboard. A still more advanced form was produced
by replacing the cord with a small bow, which provided a more efficient means
for rotating the drill shaft. This sequence of artifacts for making fire, from the
fire plow to the bow drill, was one of Tylor’s most carefully plotted illustrations
of technological evolution. When, as in his study of religion, diverse survivals
were considered within a coherent analytical framework, we have the “com-

- parative method” in ethnology. It is based on the proposition that the lifeways

of contemporary aboriginal peoples resemble, to a greater or lesser degree,

- those of peoples from times long past and that the oldest customs or forms are
- the simplest.

- The notable evolutionary classification conceived by Lewis H. Morgan (1818~
81) was designed to trace diverse aspects of sociocultural change from the
beginnings of human time. He employed the comparative method and plotted
a sequence of developments leading from Savagery, to Barbarism, to Civiliza-
tion. These “ethnical periods” and lesser stages were separated by a series of
precise markers that included changes in family life, kinship terminologies,
sociopolitical organization, and technology. Particular forms, such as the bow

~ and arrow, iron tools, and pottery, were singled out as indicators of technologi-

cal progress (Morgan, 1877, 3-18). It soon became apparent, however, that most

- of the markers identified were not as useful as Morgan had supposed. Yet this
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fact only partially detracts from the boldness of Morgan’s integrated system
for plotting sociocultural developments.

Ethnographic collections at the U.S. National Museum were arranged for
exhibit with the aim of illustrating technological progress in an evolutionary
manner. The individual most responsible for the plan was Otis T. Mason (1838-
1908), who became curator of ethnology at the museum in 1884. Mason was the
author of numerous detailed studies about particular artifact types, such as
basketry, harpoons, and throwing-boards. His forte was classification, which is
best presented in his book The Origins of Invention (1893). Whether discussing
fire-making devices, tools, or weapons of war, he began by describing those
forms that were most elementary or natural: fire generated by the friction of
sticks, shells used for knives, or warfare as duels with or without weapons.
Next were artifacts that were slight modifications of natural forms; then came
more elaborate compound productions. At this point his evolutionary arrange-
ments began to break down because of diversification of design and materials,
The ordering became intuitive and impressionistic because there were no
guiding principles for the consistent assessment of increasing technological
complexity. Mason did not attempt a grand design for evolutionary changes
in the manner of Lane Fox or Morgan.

As 1900 approached, studies concerning aboriginal technology on a general-
izing, temporal basis declined abruptly in importance, especially in the United
States. An evolutionary perspective was rejected by the most influential anthro-
pologist, Franz Boas (1858-1942). In a well-known article published in 1896 he
argued for detailed, parallel studies of different peoples within localized areas;
conclusions were to be drawn after careful point by point consideration of
data within a limited comparative framework. He was at least in part reacting
against the grand designs of the evolutionists. The “historical method”

emerged, to remain the dominant approach to ethnological studies until the £

1930s. Under the direct or indirect influence of Boas, historical particularists
assembled a great deal of ethnographic information about the manufactures of
tribal peoples. The analysis of technology on a broad basis was not considered
worthwhile, but surprisingly few detailed interpretive studies of limited scope
were attempted. When the English anthropologist Alfred C. Haddon (1855~
1940) published his History of Anthropology in 1910, only two of the 154 pages were
devoted to technology. The pertinent pages dealt mainly with the contributions
of Lane Fox and Mason and the evolution of art styles, a topic of special interest
to Haddon.

The analysis of aboriginal material culture on a broadly integrative yet
particularistic scale rarely has been attempted during this century. The rather
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vague and impressionistic classification of Lane Fox was pursued by Balfour
but only with reference to particular forms; he never attempted a grand plan
in the manner of Lane Fox. It was another Englishman, Herbert S. Harrison
(1873-1958), a curator at the Horniman Museum, who most resolutely sought
to establish an evolutionary framework based on the detailed analysis of
particular forms in the study of rna.ter%l culture. In his most definitive state-
ment Harrison (1930) attempted to adapt a biclogical model to the changes in
material culture. He used such terms.as primary, numerical, free, and cross
“mutations” to cope with the minutiae of technological changes. The classifica-
tion by Harrison represents a systematic effort to plot technological evolution

- by conceiving of all technological innovations within a single framework. He

reasoned that people are unimaginative creatures and that truly independent
inventions are rare. He admitted fully that he too was rather unimaginative
and credited Lane Fox as being the first to realize the critical importance of

small changes in the development of technological forms.

In one sense the only evolutionary classification for material culture to

- emphasize particulars within a grand design began and ended with the efforts
of Lane Fox Pitt-Rivers. He alone analyzed diverse aboriginal artifacts from
‘around the world and classified them into formal clusters according to an
“evolutionary system.

~ Archaeologists in general long have concerned themselves with techno-

'_ll'ogical changes through time, but because of the limitations of their data base,
- successes in their efforts to plot technological evolution have been less than

glowing. The name of V. Gordon Childe stands out as singularly important

in terms of sustaining an interest in and stressing the role of orderly
: - changes in technology. We also must give lasting credit to Leslie A. White
“for his efforts to impress on forgetful generations of anthropologists that
£ - sociocultural evolution demands a dominant position in anthropological

studies,

E Iftechnolbgical evolution is to be measured effectively, we must build on the

base provided by Lane Fox. It is his stress on ideas, particulars, order and progress,

- continuity in the development of types, and the use of ethnographic analogies
- that make his approach so compelling. Yet certain fundamental questions

that were glossed over or ignored in his approach must be resolved. We first

& Inust establish precisely what is to be measured and then set forth a means for
L measurement. We must pay careful attention to particulars but never allow
i . them to envelop us. We are obligated to be highly inductive without ever
_".losing sight of our deductive purpose. We are compelled to seek the broadest
-and most meaningful stance by conceiving: units for analysis that may be
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applied not only to the oldest manufactures of peoples but to those being made
today and to be invented tomorrow.

A A A

After a specific conceptual approach to the study of technology has been
introduced in the three chapters comprising Part 1, the data base is set forth
in Parts 2 and 3. It consists of 1175 items of material culture used by the mem-
bers of thirty-six select societies. In Part 2 each form is classified according to
the most important way in which it was utilized to obtain food. The purpose is
to identify structural styles of forms in terms of their number of parts, Part 3
is an analysis of the material inventories of the peoples sampled by geographical
region and subsistence focus. Here the forms are evaluated and compared, and

- the inventories are ranked in terms of their overall complexity.

The information in Parts 2 and 3 is based exclusively on ethnographic reports
for thirty-six societies that, in ideal terms, were using only aboriginal forms
when described. The basic criterion for including a people was whether their
material culture, and the ways in which forms were used, had been reported
in adequate detail in a published account. Thus the sample is highly selective
and nonrandom since completeness of the required information was the
primary basis for inclusion. Two selected people may have lived near one
another and shared close cultural ties or they may have had no historically
recognized cultural bonds and been at opposite ends of the earth; other
peoples represent points between these extremes. People were chosen secon-
darily on the basis of their technoeconomic adaptations. Representation was
sought among gatherers, ishermen, and hunters as well as cultivators of root
and cereal crops. People who were primarily pastoral were avoided, but animal
husbandry did play an important part in the economies of some farmers
considered. Finally, and of far less importance, selection was made on the basis
of major geographical regions. Four peoples were selected to represent each
major technoeconormic focus in each of the five principal geographical regions.
Within a particular cluster, such as desert area foragers, the first group entered
is the one with the lowest average number of parts per food-getting form,
followed by peoples with increasingly higher averages. Those chosen and their
relative positions are as follow:

== LA

s
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Farmers =i

TN

Titreduction

Desert areas

Foragers

Surprise Valley Paiute, northwestern United States
Aranda, central Australia
Naron Bushmen, southern Africa :

o

Owens Valley Paiute, western United States

"

Pima, southwestern United States
Walapai, southwestern United States
Hopi, southwestern United States |
Yuma, southwestern United States

Tropical areas

Foragers

Tiwi, northern Australia
Ingura, northern Australia
Chenchu, eastern India
Andamanese, Sea of Bengal

Root crop farmers

Jivaro, Ecuador

Trukese, Caroline Islands
Pukapuka, Pacific Ocean atoll
Kapauku, western New Guinea

Cereal crop farmers

Sema Naga, Assam and Burma
Akamba, Kenya '
Tanala, Malagasy Republic
Gwembe Tonga, Zambia

Temperate areas

Foragers

Tasmanians, Tasmania

Klamath, northwestern United States
Yakutat Tlingit, southeastern Alaska
Twana, northwestern United States v

11
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Farmers

Huron, western Ontario, Canada
Aymara, southern Peru
Ojibwa, northern Minnesota and adjacent southern Canada

Lepcha, Sikkim
Subarctic areas

Foragers

Caribou Eskimos, central Canada
Nabesna, central Alaska
Anvik-Shageluk Ingalik, western Alaska

Tanaina, south-central Alaska
Arctic areas

Foragers

Copper Eskimos, northwestern Canada
Iglulik, central Canada

Tareumiut, northern Alaska
Angmagsalik, East Greenland

In terms of geographical representation, all four people in a cluster are
sometimes drawn from a limited area. The most extreme case of proximity and
relatedness is that of the desert farmers, all of whom lived in the southwestern
United States. Their selection was more purposeful than fortuitous. In the
search for desert farmers very few peoples were located who had well-described
aboriginal technologies. Therefore it was decided to concentrate on those from
one region. By restricting the sample to a limited area, it was hoped that the
variability of food-getting forms on a localized basis could be gauged. Only
Eskimos represent the arctic, and their populations were rather closely related
in spite of the distances that separated them. Likewise three of the four groups
of subarctic foragers were Athapaskans from Alaska, which partially, but only
partially, was dictated by the availability of relevant data on their technologies.
Additional peoples sampled also lived relatively near one another, such as the
Huron and Ojibwa in North America; they were chosen in part because few
aboriginal peoples who were temperate area farmers were described reasonably

a3

~ cultivators in the sample.

Introduction | 13

The original sample included forty-six peoples whose food-getting forms
were analyzed, but this number was reduced to thirty-six after a preliminary
evaluation of each. The discarded inventories, and the basis for their exclusions,
are as follow: Seri and Polar Eskimos were eliminated because the adequacy of
the aboriginal baseline data seemed questionable; the Yaqui were set aside
because so many forms they used wer%i,of European derivation; the Pitapita
and Yahgan were discarded because they had been included in a preliminary
statement about technology (Oswalt, 19,?3), and they could be replaced by other
peoples for whom the information was good and who were from similar

~ geographical regions; the Chugach and Menomini data obviously were in-

complete; the Naskapi were not included because the pertinent information
was not available in time for inclusion in the sample; finally, information about

- the technology of the Siriono and Yagua is superior, but their slight depen-
~dence on domestic root crops made their economies unlike other root crop

+

well. In essence all inventories are separate units since each people involved - § -~ -

must have provided food eftectively for its members and have had an economi-
cally adaptive inventory of material forms.
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CHAPTER 1
WV VYV VWV

& NATUREFACTS
AND ARTIFACTS

'_.Ele technological basis for much that is human is beyond dispute, and the
ability of people to make highly diverse things clearly distinguishes them from
all other creatures. Apparently it was in 1760 that Benjamin Franklin, with in-

. sight and parsimony, characterized man-as “a tool-making animal” (Boswell,

1887, v. 3, 245), and this description remains eminently acceptable today. The
dependence of people on the things that they make and use unifies all man-
kind, and material objects clearly are essential as an ongoing basis for human
life. It is difficult if not impossible to envision all the technological forms that
people have been making for millions of years, yet each patterned form is a
human creation designed to serve a human purpose. My goal is to organize the
products of technology into a system and to establish its order within well-
defined parameters. An evolutionary perspective is implicit, but the primary
purpose is to set forth a method of measurement designed to gauge techno-
logical complexity within a single framework for the manufactures of all
peoples.

If the human condition began to emerge as-our predecessors became the

17
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makers of tools, we must somehow probe the background of this beginning
~and at least speculatively consider what near-people were doing that might
have led to the origins of technology. Let us first consider the idea of a nature-
fact.

The word naturefact was coined to distinguish a cluster of forms that often
has been either ignored or defined so narrowly that its importance went
unappreciated (Oswalt, 1973, 14-7). Yet naturefacts serve as the logical basis

from which all man-made productions may have originated. Some forms that

3y <

I call naturefacts others have termed “improvised hand weapons,” “ready-to-
hand tools and weapons” (Oakley, 1954, 12, 22), “nature-made objects ... as
rude implements” (Nelson, 1932, 111-2), or “instant tools” (Gould, 1969, 82).
Early_ in human times, when these forms presumably were of greatest impor-
tance, people are said to have been “tool-using” as opposed to “tool-making”
in a later period (Oakley, 1954, 14). It is helpful to form a more exact conception
of the objects that may represent the prototypes for all manufactures.
Naturefacts are natural forms, used in place or withdrawn from a habitat, that are used without
prior modification by creatures. Configurations in nature employed by species without
being moved or modified in any manner are intact naturefacts. To hide behind a
rock and wait for game to pass is to “use” the rock as a blind, whether the
hunter is a lion or a man. When wolves or men drive animals into a cul-de-sac,
this natural feature becomes a game trap. When a leopard stores a dead animal
in a tree to provide a later meal, the tree becomes a food cache. Driving game
off cliffs or into bogs is a similar usage. When a chimpanzee strikes a nutshell
against a tree trunk to break the shell, the tree trunk serves as an intact nature-
fact. The same was true when an aboriginal Modoc woman in the northwestern
United States leaned against the end of a projecting log to apply pressure on
her abdomen and thereby induce an abortion (Ray, 1963, 101). In a very real
sense any natural configuration employed to a species’ advantage becomes an
intact naturefact. When cormorants nest along the ledges of cliffs or bears
hibernate in caves, these natural features serve a similar function. Behavior of

a different order is involved when loose objects are picked up and used. This
appears to be the most elementary step in “tool” usage, and these forms are

termed free naturefacts. Examples include rocks and stones'employed as missiles,

sticks used as clubs, or stones serving as hammers. Free naturefacts are “natural

tools and weapons.”

In the definition of naturefact the word creatures suffices to isolate the users

and was introduced to accommodate any animal employing a natural object.
It is far more important to identify naturefacts on the basis of their form,

natural qualities, and unnatural use than to be overly concerned with which
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L species used them. Henceforth only free naturefacts will be considered because
- they serve as the most direct anatomical extensions of creatures. They enable
. animals to perform tasks that are difficult or impossible to accomplish with
'~ teeth or beaks and hands or paws. The objects manipulated by contemporary
- nonhumans often serve in food getting, as the examples to follow illustrate.
- Black-breasted buzzards of interior Austraha fly low over nesting emus to
frighten them away. Then the buzzard pICkS up a stone or clump of earth,
circles above the nest again, and drops the missile on the eggs (Chisholm,
1954, 381-2). An Egyptian vulture in Tanzania may pick up a stone with its
. beak, stand next to a nest of ostrich eggs, and hurl the stone repeatedly in an
attempt to break an egg (van Lawick-Goodall, 1968b). A southern sea otter
along the central coast of California may swim to the surface holding a stone
 and place the stone on its chest to use as an anvil for breaking open an abalone
~ shell (Fisher, 1939; Hall and Schaller, 1964). Among primates chimpanzees are
* known to use a variety of naturefacts to obtain food. In Liberia they have been
~seen cracking oil palm nuts between two stones (Beatty, 1951, 118); in west
| Africa chimpanzees may poke a presumably natural twig into a bee’s nest and
. then lick the adhering honey from it (Merfield and Miller, 1956, 45); and in
. ~ Tanzania they bang edibles having hard shells against rocks or tree trunks.
¢ Here too they probe natural sticks into termite or ant nests and then withdraw
the sticks to obtain the insects attached to them (van Lawick-Goodall, 1968a,
185, 204-6). o
: -+ Apart from food—gettlng activities the use of naturefacts by nonhuman pri-
. i;If:_'_m:.-u:es has been observed most often during agonistic displays, and among
‘animals in the wild the greatest varjability has been reported for chimpanzees.
~ For instance, those in Tanzania throw pebbles, stones, and rocks weighing over
. five pounds, as well as sticks that appear to have been picked up from the
& * ground (van Lawick-Goodall, 1968a, 203, 305). In the Congo chimpanzees have
;.-é?}'.'been seen brandishing and throwing sticks at a presumed enemy, a stuffed
. leopard. They also may use an intact naturefact in these displays. Flexible trees
- were whipped back and forth by the trunk toward an enemy at very close
_range, and similar behavior has been noted among chimpanzees in Tanzania,
- who swayed saplings or branches to strike at objects that they feared. A group
~of wild chimpanzees in a large enclosure in Guinea beat at a stuffed leopard
with large wooden clubs that apparently had been picked up from the ground
* (Kortlandt, 1967, 216-7, 220; van Lawick-Goodall, 1968a, 204). Naturefacts
. 'seldom are used in other contexts by chimpanzees, but examples are recorded.
After heavy rains individuals seeking to dry themselves rub their backs and
. shoulders against trees, and sticks sometimes are picked up to probe at un-
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familiar or potentially dangerous objects (van Lawick-Goodall, 1968a, 202,
206-7).

The uses of naturefacts by chimpanzees may have little if any bearing on the
development of technology among humans, yet a number of notations seem
pertinent. In terms of diet and familiarity with plants, wild chimpanzees
usually eat diverse plant products. Animals in the Gombe Stream Reserve of
Tanzania were seen eating 37 types of fruits, 21 leaves or leaf buds, 6 blossoms,
4 seeds, 3 stems, and 2 barks, for a total of 63 different plant edibles. They spent
from six to seven hours a day feeding, and nearly all food was obtained when
they were in trees (Goodall, 1965, 440). These observations illustrate that
chimpanzees were accustomed to handling plants for hours on end and were
aware of the different qualities of natural forms as a result of their feeding
behavior. Given the intelligence and curiosity of chimpanzees in general, the
frequency with which those in the wild handled different natural forms, and
their use of at least seven naturefacts with different qualities (leaves, grass,
twigs, small sticks, large sticks, stones, and rocks), it might be asked why they
did not use extrasomatic forms to a greater extent. Phyllis Jay Dolhinow and
Naomi Bishop (1972, 323) suggest that chimpanzees failed to develop manipula-
tive skills because they did not practice their use of naturefacts, In a summary
statement about the use of sticks and stones and similar forms by wild pri-
mates, Adriaan Kortlandt and M. Kooij (1963, 80) noted that the nonagonistic
use of forms has been reported far less than their use in agonistic behavior:
“Nothing more convincingly demonstrates that the technological age on earth
started with the emergence of weapons rather than gadgets.”

Whether or not a “naturefact stage” prevailed in the development of human
technology is not known. Furthermore it is unlikely that evidence for usages
such as those recorded among chimpanzees ever will be revealed at sites where
emerging human populations lived. Even if sticks and stones were found it
probably could not be demonstrated that they were used as naturefacts. One
means for gaining a better, or at least a different, understanding of technologic
origins is to consider the naturefacts used by aboriginal peoples in the recent
past. This approach cannot reveal anything directly about the origins of

materjal culture, but it can offer insight into possibilities and even probabili-

ties.

All aboriginal peoples in early historic times obviously made artifacts that
were used in the direct procurement of food. Occasionally, or perhaps most
often, a naturefact was an on-the-spot substitute for an artifact. In other
instances it appears that certain forms of naturefacts were employed habitually,
which suggests that they may have been used in a similar manner long ago.

Naturefacts and Artifacts 21;

Examples of free naturefacts employed in the direct procurement of terrestrial
species are listed in Table 1-1. In a search of ethnographic sources relatively

Table 1-1  Examples of free naturefacts used by aboriginal peoples to harvest food on land

Form Use «. People Source
Stick  Kill immature animals that have Ifﬁrng Bushmen. Lee, 1966, 131
been run down
Stick  Honey removal Ingura Tindale, 1925-8, 82
Stone  Missile for birds Ibid,, 80
Stone Break into ant nest to obtain Princess Charlotte Roth, 1901, 16
larvae Bay area, Australia
Stick  Remove cactus fruit Seri McGee, 1898, 206
Club  Kill peccaries Siriono Holmberg, 1950, 25
Stone  Batter down tree for leaves; kill Tasmanians Robinson, 1966,
birds or snakes 188, 310, 557
Stick Dig roots or birds from under- Ibid., 273, 5434;
ground nests; remove platypus Roth, 1890, 110
from burrow
Stick Kill a sleeping lizard Tiwi Goodale, 1957, 32
Stick  Dig roots and tubers Trukese LeBar, 1964, 92
Rock  Batter a beached, sleeping seal Yahgan Gusinde, 1961, 219
Shell  Scrape sap from tree Ibid., 301

few different forms are reported. When thinking about what the first nature-
facts might have been, we must exclude the forms that aboriginal peoples used

- to procure food resources from water since plants and animals do not appear

to have been taken from aquatic settings on a habitual basis until rather recent
times. Most of the forms listed in this table were used to harvest food resources
that were relatively fixed in physical terms, such as plants or honey from a
bee’s nest. Then too the animal species obtained with free naturefacts, such as
the platypus and birds, are not dangerous. In the case of the Yahgan, a man
might batter a sleeping beached seal with a rock if he did not have a club at
hand. In these contexts most naturefacts were employed against species in-
capable of effective escape, for whatever reason. Furthermore, and possibly of
greater importance, the animals taken usually were stunned or battered to
death, The highly desirable piercing and cutting qualities of weapons appear to occur ouly rarely
i nature. This suggests the possibility that man may not have been an efficient
hunter, especially of large game animals, until artifactual weapons were pro-
duced. According to the quotation cited, Kortlandt and Kooij reason that it

. was agonistic weapons that launched man on his career as a technologist. It
. seems more likely, however, that instruments rather than weapons were the

first highly adaptive forms, exclusive of “gadgets,” employed by people. In this






















































































































































































































































































































































































































































