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Abstract
The mobile hunters and gatherers of the Archaic Southwest were members of at least three
different kinds of social groups: bands, endogamous marriage groups and a risk-sharing economic
network. By comparing the geographic distributions of iconological and technological style in cordage,
sandals and projectile points, it is possible to distinguish marriage groups from the larger economic
networks. Using artifacts from Bat Cave, Tularosa Cave and Cordova Cave in the New Mexico
Mogollon and from Presnal Shelter in the Tularosa Basin, this research was able to demonstrate that
technological style in fiber artifacts is more geographically constrained than iconological style in textiles
or projectile points indicating that although groups using these rock shelters came from different bands,
they belonged to the same marriage group, yet participated in different risk-sharing economic networks.
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Chapter One

Introduction

The archaeology of hunters and gatherers is inherently fascinating, but it is also fundamentally
important for our understanding of human prehistory. Because foragers who knew no other subsistence method populated the vast majority of the
human past, understanding gathering and hunting
societies is essential for understanding that past.
The foraging lifeway is the foundation for all that
later followed; for example, later social structures
were either built on those developed by gatherers
and hunters, or were a conscious reaction against
them. Similarly, we will never comprehend why
people shifted to agricultural subsistence until we
better understand the strengths and weaknesses
of foraging. We struggle, however, with that understanding. There are very few hunting and gathering groups left, and those still in existence are in
less economically attractive territories, sometimes
called marginal, and yet are still under continual
pressure from their more settled neighbors (Kelly
1995; Yellen 1989). How can we attain the understanding we need?
Ethnographic accounts of the near past show
that hunters and gatherers adopted many different
lifeways (Kelly 1995). Some, like various groups
in the Pacific Northwest, were primarily sedentary and had a level of social complexity usually
associated with farming peoples. Others, like the
Bushmen of the Kalahari, were and are very mobile with an egalitarian social structure. To interpret important aspects of material culture,
archaeologists must first be aware of the likely
social structure and behaviors of the peoples they
research. Archaeologists look to two principal
kinds of information to understand and explain the
patterns we see in the past. Ethnographic accounts

of gatherers and hunters provide descriptions of
human behavior from many places around the
world (Kelly 1995). These descriptions are the
source fr5)m which archaeologists identify behaviors and social structures that may explain the
material record they find at sites or on survey. Ethnographic descriptions of behavior must be carefully selected to provide valid and appropriate
analogies (Yellen 1989), so that only peoples with
similar subsistence strategies and environmental
challenges are used as models. When research
shows that a certain behavior is shared in a number of distinct regions under the same general conditions, then the archaeologist can have some
confidence that the analogy is valid.
While ethnographies describe behavior, however, they seldom explain why a certain behavior
is observed, and even more rarely describe the
material correlates of that behavior. Explanatory
models, which are usually built upon ethnographic
accounts, cultural ecology, or non-human animal
behavior, describe the range of expected behaviors and the conditions under which a certain behavior may be observed. Models, such as those
for territoriality (Dyson-Hudson and Smith 1978)
or sharing (Winterhalder 1986), are useful to archaeologists by limiting the behaviors they can
expect to find in their research areas and to predict which behaviors may have existed among the
peoples they study. However, because material
culture is what we deal with, archaeologists need
material correlates of behavior to be able to identify it. Because of this difficulty, forager research
has generally focused on subsistence and mobility, behaviors for which we have the necessary
models of material correlates (see, for example,
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Bamforth 1986, 1990, 1991; Binford 1980,Bleed
1986). Despite its general utility, Dyson-Hud son
and Smith's (1978) model for territorialit y does
not provide material correlates. Further, while describing various kinds of territoriality, it does not
provide any explanation of who would have been
considered a legitimate consumer of the resources
being protected, and who would not.
Vierra (1994b), Wills (1985, 1988) and others have presented models for territoriality in the
Late Archaic Southwest, the period and region
that is the focus of this research, but these have
centered on the distribution of a single class of
artifacts, projectile points. Given that projectile
points are a small percentage of the material culture of even mobile hunters and gatherers, it is possible, or even likely, that these artifacts do not carry
territorial information, or do not carry it simplistically (Sinopoli 1991; Wiessner 1983). Yet, for
these preceramic and largely pre-agricul tural
peoples, lithic materials are often almost all that is
left. Because that is all we have, archaeolog ists
often become very specialized in lithic analysis.
This has led to a "points equal people" perception
that can be seen most easily in our discussions of
early Paleoindian groups as "Clovis" people. This
assumes that the shared use of a projectile point
style was enough to insure cultural commonality.
In an example from the Southwest Archaic, IrwinWilliams ( 1973, 1979) referred to the Oshara tradition, defined largely on point styles, as being a
direct cultural ancestor of the Anasazi (Ancestral
Puebloans).
The use of projectile points to describe territoriality has another fundamental problem. Hunters and gatherers, like all other peoples, have
multi-dimensional social lives and multiple social
identities. These multiple identities are situational,
depending on social context. One simple social
distinction is that of kin and non-kin, but the class
of non-kin is more complex than we often assume.
Non-kin, even for mobile foragers, minimally includes friends, associates, economic partners and
strangers. Some non-kin would have been legiti-

mate sharing or territoriality partners, while others
would not.
By focusing on only lithic materials, or any
single artifact type, we probably are not able to
identify the various and varying social relationships
that existed in the past. Behaviors such as territoriality and sharing depend strongly on situational
social relationships, so we can't truly understand
those behaviors until we understand to whom they
applied. This study advocates a different approach.
Rather than trying to identify a monolithic behavior such as territoriality with its defended boundaries and defended resources, it attempts to
recognize different kinds of social networks. These
networks not only allowed people access to defended resources, but also provided information
on where resources were available.
Multiple artifact class analysis is essential to
this research and allows us to extract more detail
on the social lives of the peoples being studied.
The hypotheses developed in this monograph are
that the iconologica l style (Sackett 1986, 1990)
of projectile points and sandals reflects membership in an economic, risk-sharing network, while
isochrestic style (Sackett 1986, 1990) seen in the
manufacturing details of fiber artifacts, namely cordage and sandals, reflects the craft training traditions of smaller, endogamou s groups within that
economic network.
When asked about arid land foragers, anthropologists think of the Bushmen of the Kalahari,
AustralianA borigines, and perhaps the tribes of
the Great Basin. These peoples probably are the
best analogies one can find for the peoples who
lived in the U.S. Southwest two thousand and
more years ago. Using these groups as sources of
ethnograph ic analogy, as well as using existing
models for hunter and gatherer soctal organization, we can summarize what we know about the
social lives of mobile hunter-gatherers. They spend
most of their lives in residential bands, which we
believe usually ranged from 25 to 75 people (Kelly
1995, Jochim 1976, Wobst 1974). These bands
are quite fluid in membershi p, and are likely to
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shift their territory based on the current members
of the band as well as on natural resource abundance and distribution. Because of the transience
of both personnel and territory, it is unlikely that
mobile bands are stable enough to be seen
archaeologically beyond single components of
sites, especially considering the temporal and geographic scales we deal with in archaeological research. But the band is not the end-all or be-all in
hunter-gatherer life.
Bands are not large enough to be endogamous, so many young people who are of marriageable age look elsewhere for their mates.
Research from several different directions, including
modeling (Wobst 1974) and ethnographic interviews with a number of groups (MacDonald and
Hewlett 1999), indicates that most marriage partners are found from within a group of several hundred people who share language and other cultural
attributes. These groups, which Wobst ( 1974)
refers to as maximal bands, and are called marriage groups in this research, are made up of hundreds of people and may be large and stable
enough to be detected archaeologically.
Not even a marriage group is large enough
to buffer the risk of living in a relatively unproductive and unstable environment. Think of the famous !hxaro, or sharing, networks created by the
Bushmen of the Kalahari (Cashdan 1985;
Wiessner 1982a). Within these networks, people
are able to bank their material surplus with other
members of a much larger economic group, one
that encompasses different language sub-groups,
geographic zones and, today, subsistence lifeways.
Arid land gatherers and hunters in Australia maintain social networks that allow them to move in
with other groups when droughts arrive, which is
also a sort of social banking (Gould 1982, 1991;
Hamilton 1982a, 1982b; Myers 1982; Silberbauer
1994; Smith 1988). The idea of having a larger
network for economic buffering also makes sense
during the Archaic period in the Southwest. Just
as later agricultural peoples in the region maintained contacts with non-local groups to mitigate

the risk of farming in this risky environment
(Rautman 1993; Spielman 1986, 1991), itis likely
that the earlier hunters and gatherers also managed risk through association with non-local
groups. These networks are likely to range in size
from hundreds to thousands of people and are also
likely to be visible archaeologically. We have ethnographic evidence from the Kalahari that some
classes of artifacts signal membership in the larger
economic network (Wiessner 1984), while others
signal membership in smaller endogamous groups
equivalent to marriage groups (Wiessner 1983).
Likewise, Sinopoli (1991) found a variety of stylistic attributes in complete arrows collected in the
Great Basin that showed tribal, greater language
group and regional clusters.
Minimally, the mobile hunter-gatherers of the
Archaic Southwest were probably members in at
least three different kinds of social groups: band,
marriage group, and economic network. The latter two are groups that we might be able to see
archaeologically. How might we see them, though,
and what might we look for to differentiate between
these two groups? If we can see both groups, how
are they related to each other materially?
First, based on the argument above, the geographic extent of a marriage group will usually be
smaller than and will never be larger than that of
the economic network. This is based in part on
the understanding that an economic network for
hunters and gatherers in a marginal and climatically unstable region like the Southwest, would
need to include a diversity of ecozones and resource areas. Moreover, it requires a geographic
extent that would ensure that each member knew
someone likely to be better off when the local environment could not provide required resources.
This is, after all, the point of creating and maintaining the network. A marriage group can't be larger
than an economic network, because this group,
by definition, already shares an economy by sharing personnel through kinship.
Second, diverse kinds of style designed to
signal at different display distances (Hall 1966;

4 McBrinn

Hegmon 1998; Wobst 1977) may identify membership in each of these social groups. In keeping
with Barth's (1969) advice, we should also focus
on the boundaries between these social groups,
rather than on their interiors. In an economic network, membership should be visible at a public
distance, so that people who are not intimate would
be able to recognize it. This would be an excellent
use of iconological style (Sackett 1986, 1990).
Given their persistence on the landscape, as well
as their use outside of camp, the most basic style
in projectile points might reflect this membership.
Point types are widely distributed and shared
across the landscape, being found in areas that
seem to be much larger than what might be expected for marriage groups (Huckell 1996). It is
possible that these tools showed that their makers
were part of a larger group that to some extent
shared the risk ofliving in the region. So perhaps
the obvious style differences between a San Pedro
point and an Elko Eared point just reflect that the
peoples who made and used them were parts of
different economic cooperatives.
If style from a distance might indicate membership in an economic network, how can we expect to see membership in the smaller marriage
groups? One thing that marriage groups share
within the group is training in crafts. There is good
evidence from research on agricultural groups and
on modem spinners (Maslowski 1996; Minar
2000, 2001; Petersen 1996) that the details of
how things are made, all those manufacturing decisions that are not visible to the casual observer,
are influenced strongly by training. So attention to
isochrestic style (Sackett 1986, 1990) may allow
us to identify marriage groups. In particular, though,
these manufacturing traditions will not be questioned when they are applied to artifacts that are
made and used locally, like cordage. Whether
cordage is made by initially spinning its-wise or zwise is very likely to reflect training, and unlikely
to be a deliberate statement of affiliation.
If these hypotheses are correct, the geographic distribution of iconological style in projec-

tile points is larger than that of the isochrestic style
in fiber artifacts. Thus, the same projectile point
type or suite of types is used in nearby marriage
groups within the same economic network. In
contrast, the details of how fiber artifacts are made,
some aspects of isochrestic style, differ between
mamage groups.
The primary hypothesis, again, is that we may
be able to discern different kinds of social organization, even among peoples whose material cultures are usually ephemeral, and whose social lives
have been treated as simple. In the Southwest,
archaeologists are blessed by the existence of dry
caves that can preserve materials like fiber artifacts that are highly perishable in other environments. The research presented here looks at
materials from four sites in southern New Mexico.
Fresnal Shelter is located in the Tularosa Basin,
east of the Rio Grande. Tularosa, Cordova and
Bat Caves are all located in the Mogollon Highlands west of the Rio Grande. This approach is
based on a comparison of the iconological style
of the projectile points and the iconological and
isochrestic style of cordage and sandals.
This research is almost unique in dealing with
different artifact classes, particularly because the
same researcher did all the analyses. Having a
single researcher may insure that comparable approaches and measures were used in all the analyses. The research reported here relies heavily on
the fact that different kinds of artifacts filled different roles in the societies that made them. Thus,
comparing the stylistic distribution of cordage and
of sandals with that for projectile points provides
windows into different social aspects of the groups
that created them. Restricting analysis to a single
artifact class may create a filter that removes much
of the social information we would like to see.
Moreover, this research has led to a revised
interpretation of some of the models used to explain hunter-gatherer lifeways (Dyson-Hudson and
Smith 1978; Kelly 1995; Wmterhalder 1986). The
research presented in this monograph does not
disagree with these models, but rather supports
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them by suggesting archaeological correlates that however, the methods used in this study are cermay reveal the social relationships behind the tainly applicable to other kinds of communities.
The following chapters form an argument for
models. In addition, it suggests limits on how and
to whom these models for land tenure and sharing how, by thoughtfully considering style and the social context of material culture, it may be possible
may be applied.
The term "ethnicity" was deliberately not to see reflections of social organization. This reused in this work. Ethnicity, as used today, ap- search is dependent on two aspects that make it
plies to various levels and categories of social iden- unique. First, there has been an increased theotity, leading to a confusing lack of specificity. retical focus on technological style over the past
Moreover, there are good arguments that the term decade, which has shown that consideration of
is only meaningful in a state level society (Wolf craft training can allow archaeologists to see hith1982:379-383) where social and economic stress erto unrecognized social activity and training in the
leads to pronounced and attenuated social bound- past. Second, by using a broad selection of artiaries. The Southwest Late Archaic, obviously, was fact types that were made and used in an array
not a state level society. By avoiding the term of social contexts, there is more access to the
"ethnicity" and using instead "marriage group" to richer social lives of the people we study.Afirm
refer to the endogamous group and "economic grounding in the lifeways of gatherers and huntnetwork" to refer to the larger risk-sharing group, ers living in an arid and risky environment gives
this research specifically describes the kinds of the identification of social relationships credence
social networks hypothesized. That being said, and validity.
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Chapter Two

The Late Archaic Period in the U.S. Southwest

Our view of the Archaic period in the Southwest
has been profoundly influenced by the work of
Cynthia Irwin-Williams (1967, 1973, 1979). She
was the first to focus on the Archaic across the
entire Southwest as well as at specific localities.
She also was the first to identify the commonalities that existed in this period across the Southwest while simultaneously recognizing that there
were important sub-regional stylistic differences
(Irwin-Williams 1967). She called the analysis that
searched for and focused on similarities integrative, while isolative analysis identified traits that
were distinctive (Cordell 1984: 155-6). This
isolative analysis would, Irwin-Williams hoped,
identify patterns that may have evolved over time
into traits familiar from the later culture groups of
the region. By using both levels of analysis, she
hoped to clarify the origins of Archaic period
peoples as well the origins of the later culture
groups, especially the Puebloan peoples (IrwinWilliams 1979). Because of her formative role in
defining and describing the Southwest Archaic,
Irwin-Williams' work is used as a springboard to
discuss the current knowledge of the Late Archaic
period.
Irwin-Williams recognized that the people of
the Late Archaic had similar lifeways and used similar subsistence strategies ( 1967, 1979). She called
this common regional culture "Picosa," an acronym made from the names "Pinto," "Cochise," and
"San Jose," projectile point types that are diagnostic for this period from various parts of the
Southwest. The subsistence strategy used by the
Late Archaic peoples focused on locally available
resources, especially plant foods and a wide variety of game. In addition to this "archaic lifeway"

(Willey and Phillips 1958), however, Irwin-Williams ( 1979:41) recognized that maize and sometimes beans or squash were among the plant foods
used by Late Archaic peoples throughout much of
the Southwest. During this period, cultivated plants
augmented those that were collected, but cultivation had not yet spurred a shift to sedentism or a
strong dependence on agriculture (Wills 1985,
1988).
This last statement, however, is not true for
the entire Southwest, as will be addressed later in
this section. The pre-ceramic peoples in some
parts of the region, namely Northern Chihuahua,
the Tucson Basin and parts of the Colorado Plateau, shifted their subsistence pattern to include a
strong dependence on horticulture. These peoples
were also significantly sedentary much earlier than
in the rest of the region. Our know ledge of these
exceptions is recent and was not addressed by
Irwin-Williams in her research.
This chapter develops an overview of the
Late Archaic period in the US Southwest by describing the common subsistence patterns and
lifeways identified by Irwin-Williams ( 1967, 1979).
A brief synopsis is given of the chronometric structures developed for this period, as are the inherent shortcomings of these structures as we learn
more about the peoples of the Late Archaic. The
environment of the period is described briefly to
address the range of subsistence activities possible at that time. A short description follows of
the Late Archaic period in those parts of the region where significant sedentism and use of cultivated crops were adopted earlier than thought just
a decade ago. Despite the existence of relatively
settled farmers in some parts of the Southwest,
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however, the Late Archaic peoples of the Mogollon
Highlands and the Tularosa Basin remained mobile hunters and gatherers. This is shown as this
chapter concludes with a summary of the Late
Archaic in these two areas. Since the research hypotheses are built on an understanding of mobile
hunter-gathere r lifeways, it is important to show
that this assumption is valid in my research areas.

cal capabilities applied to similar environments
rather than to cultural commonalities . In addition,
she was concerned that a focus on the similarities
between Desert Culture groups obscured the very
real differences revealed by more detailed analysis. Her interest in culture-historical continuity between the Archaic period cultures and later,
especially Pueblo, culture groups directed her desire to identify those material culture attributes that
evolved into unique or diagnostic traits in the later

LIFEWAYS AND SUBSISTENCE IN THE

groups.
Irwin-Williams (1967, 1979) sawthePicosa
Culture as elementary, a forerunner to the Anasazi,
Hohokam and Mogollon, Colorado River
Peoples, and other later culture groups. As such,
she suggested that it was important to identify which
cultural attributes were common, either to the entire Desert Culture or to the entire Southwest, and
which were distinctive to smaller areas within the
Southwest. These latter cultural attributes may have
provided a basis on which to build the diagnostic
attributes of the later cultures. She discovered that
only a few of the attributes she analyzed could be
differentiated from the larger Desert Culture.
Demography is similar across the entire
Desert Culture, including small groups choosing
caves and rock shelters, lakeshores, and level land
near springs and streams for residential camps
(Irwin-Williams 1967). Somewhat more specific
to the Southwest are seasonal mountain camps,
camps on sand dunes and on low mesa tops near
water. Middens indicate periodic reuse of these
camps. Artificial dwellings from southwestern Late
Archaic sites are rare, but circular brush houses
with a slightly lowered floor have been found. More
sophisticated architecture from the Late Archaic
period was discovered in the Tucson Basin and in
northern Chihuahua long after Irwin-Williams' synthesis ( 1967), but other areas in the region do not
share this trait.
Subsistence in the Southwest in this period,
as with most of the West, was based on the intensive exploitation oflocal resources (Irwin-Williams
1967). Hunting and gathering provided all or most

SOUTHWESTERN LATE ARCHAIC

The Picosa culture (Irwin-Williams 1967) focuses
on and identifies those material culture attributes
common to the southwestern Late Archaic. These
attributes include demography, residential architecture, subsistence, burial practices, ornamentation and technology. Irwin-William s addressed
each of these attributes at three levels of analysis:
one that recognized commonalitie s across the
western US Archaic; a level of analysis that focused on those material commonalitie s in the US
Southwest that were not shared by other western
groups; and most detailed, a level of analysis that
focused on those material culture attributes that
varied within the Southwest.
Irwin-William s ( 1967) was in part reacting
to the inclusion of the southwestern Archaic in the
generalized Desert Culture (Cordell 1997; Jennings
1953, 1957), also identified in the Great Basin
and on the California Coast. The southwestern case
was further complicated by an earlier debate
(Daifuku 1952; Kirchoff 1954) on whether the
region had one basic culture or two. This twoculture discussion was based on the then-current
paradigm of cultural evolution and the fact that at
contact, some southwestern groups, like the
Apache, were living an "archaic lifeway." While
Irwin-William s recognized that the southwestern
Archaic peoples shared general lifeway and demographic similarities to the other Desert Culture
groups, she believed that these similarities derived
from similar subsistence practices and technologi-
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of the food used by groups outside of those few
areas in the Southwest where agriculture was
adopted as early as the Middle Archaic. In the
rest of the Southwest, casual use of cultivated
maize was common throughout most of the Late
Archaic (Wills 1985, 1988). More intensive use
of horticulture and sedentism did not appear until
shortly before or even after the advent of ceramics for most of the Southwest, including the areas
of most importance to my research. Otherwise,
the yearly rounds of bands in the Southwest were
structured to take advantage of the maturation and
availability of natural resources (Irwin-Williams
1967).
Burials in the Southwest during the Late Archaic were most often primary inhumations in rock
shelters (Irwin-Williams 1967). Ornamentation
was rare. Although these statements are true for
the Southwest in general, patterns in the Tucson
Basin are quite different in this aspect, as in so
many others. Burials were still primary inhumations, but people were buried in their community rather than in a rock shelter (Huckell 1995).
Ornamentation is more complex than elsewhere,
including rock art and fired-clay human figurines
(Gregory 2001; Huckell 1995; Mabry 1997a,
2000).
Late Archaic technology survives primarily
in chipped and ground stone tools (Irwin-Williams
1967). Both percussion and pressure flaking were
used and bifacially worked tools other than projectile points are rare. Projectile points are the most
commonly used diagnostic artifacts from this period, due to their relative abundance and to the
variety of types that have been recognized. Fiber
artifacts, especially baskets, are also diagnostic
due to their complexity, but their relative rarity made
them less useful to Irwin-Williams ( 1967, 1979).
Both projectile point types and basket types differ in the Southwest from the other Desert Culture groups, providing one area where the
Southwest Archaic could be clearly differentiated
from other Archaic peoples. In addition, the stylistic elements of projectile points could provide

windows through which to recognize what IrwinWilliams (1979) called "historico-genetic types"
that reflect culture-historical development She postulated that this continuity to later culture groups
could be identified, at least in part, through the
style of projectile points.
Irwin-Williams (1973, 1979)developedher
schema of the southwestern Archaic into four "traditions," based on projectile point style as well as
on distributions of other artifact types. Her framework for the Archaic period in the Southwest remains dominant, but her work was built on that of
many others. The next section describes the evolution of the structures used to organize and identify regional and chronometric cultural divisions.

CULTURAL FRAMEWORKS

The archaeological record of the Archaic period
has formed in fits and starts, with intensive research
early at some localities, while Archaic site components in others went undiscovered or unrecognized
for decades. The earliest research on the period
we now call the Archaic was done in the Tucson
Basin (Cordell 1997; Haury 1962; Matson 1991;
Sayles andAntevs 1941), where cultural materials from the foraging peoples who followed the
Paleoindian period and preceded the Formative
were identified as "Cochise."
At the same time, researchers in the northern
part of the Southwest were finding rich pre-ceramic components in cave deposits, often with distinctive fiber materials (Guernsey 1931; Guernsey
and Kidder 1921; Kidder and Guernsey 1919;
Morris 1939; Morris and Burgh 1954). These
early discoveries were labeled "Basketmaker II"
and identified as having been deposited by the
earliest farmers. Morris ( 1939:8-11) puzzled over
the lack of evidence in the material record for
"Basketmaker I," the term reserved for earlier
hunters and gatherers, since very little Paleoindian
or Archaic material had been found in that region
to that point.
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Later, excavations of early components at
Sand Dune Cave and Dust Devil Cave (Lindsay
et al. 1968) in southeastern Utah yielded distinctive open-twined sandals that were identified as
"Desha," and later as Early Archaic. The Desha
Complex lithic and fiber artifacts were similar to
materials from early Great Basin sites, but the projectile points also appeared to be similar to those
from early sites in the east, especially Tabeguache
Cave II (Hurst 1943, 1944, 1945). This similarity
of cultural materials with the east was further reinforced by the discovery of an open-twined sandal
at Dolores Cave (Hurst 1947), although this sandal was apparently not found in a pre-Basketmaker
context. Later excavations at Sudden Shelter
(Jennings et al. 1980) and Cowboy Cave (Jennings
1980) added to the Archaic material record on
the northern Colorado Plateau, but while this research expanded the knowledge of Archaic cave
sites, the results didn't fit easily into the Cochise
framework developed to the south.
As mentioned above, hwin-Wtlliams ( 1967,
1973, 1979) was the first to attempt to synthesize
the archaeological cultural remains over the entire
region. After identifying the common cultural attributes shared across the Southwest, and an initial attempt to identify differences within the region
(hwin-Wtlliams 1967), she focused on the Arroyo
Cuervo area north of Albuquerque, an area she
felt was ancestral to the later Anasazi culture. This
became the type area for her "Oshara" tradition.
From there, she incorporated as much earlier work
as possible, defining, in the end, four cultural tradition areas within the Southwest (1979).
Irwin-Williams ' final proposed framework
( 1979; Cordell 1997; Matson 1991) includes: the
western or San Diegito-Pinto; the northern or
Oshara; the southern or Cochise; and the eastern,
later identified as the Chihuahua by Beckett and
MacNeish (1994). Each of these is divided chronologically by the dominance of one or more projectile point types, the names of which are still used
today. The San Diegito-Pinto tradition shares a
great deal with the Great Basin and Death Valley

cultures, having common projectile point types.
The Archaic period in this area is identified by the
dominance of Pinto and Gypsum style points. The
Oshara tradition is characterized by five point styles
that are in chronological order, oldest to youngest: Jay, Bajada, San Jose,Armijo and En Medio.
The Cochise tradition was first identified in southeastern Arizona (Sayles and Antevs 1941 ), and is
characterized by the use of Sulpher Spring,
Chiricahua and San Pedro point styles. Finally,
the lately named Chihuahua tradition (Beckett and
MacNeish 1994) is subdivided into the Gardiner
Springs complex, Keystone phase, Fresnel phase,
and the Hueco phase. Each of these subdivisions
is identified by an artifact type list that consists of
chipped and ground stone artifacts, as well as bone,
fiber and wood artifacts. Several projectile point
types are listed for each of the sub-divisions. See
Figure 2.1 for a map illustrating where the four
Archaic traditions are defined.Although Irwin-Wtlliams ( 1979:34) provides a series of illustrations
showing the extent of each of these Archaic cultural traditions at various points in time, the text
makes it clear that the boundaries for these maps
are educated guesses and not definitive.
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Figure 2 .1 Approximate extent of the Southwestern
Archaic cultural traditions defined by Irwin-Williams
(adapted from Irwin-Williams 1979)
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It is interesting to note that while lrwin-Wtllia1ns (1979) recognized the similarity within southwestern Late Archaic material culture, and minted
the term "Picosa" to identify it, she thought of each
of the four traditions as evolving into very different later cultures. She believed the Oshara peoples
became the Anasazi; the Cochise became the
Hohokam and Mogollon; the Pinto-San Diegito
became the later Colorado River peoples; and her
eastern tradition, later renamed Chihuahua
(Beckett and MacNeish 1994), became the
Jomada Mogollon. Of course, her belief in a culture:..historical development process directed this.
This fra1nework has remained the most useful for addressing the Archaic period in the Southwest, although later researchers have discovered
limitations. lrwin-Wtllia1ns' work was based on a
few excavated sites combined with surface collections of lithic tools and a review of past literature. Her fieldwork was done in the Arroyo
Cuervo, from which she first described the Oshara
Tradition (Irwin-Williams 1973). Later (IrwinWilliams 1979), she used field reports of excavations in the Cochise area as well as surveys of
collections assembled by archaeologists and
ranchers to expand this framework into the four
traditions described above. Thus, much of the
work is based on isolated finds (Huckell 1996).
Despite the reliance archaeologists place on easily preserved lithic artifacts, there is no theoretical
linkage between point types and people. We cannot say with any assurance that different point
types are made and used by different culture
groups, or even define the cultural elements shared
by the people who use the same projectile point
type.
In addition, there is no commonly agreed
upon technique to determine projectile point types.
Some researchers focus on the size and overall
shape (Thomas 1981, 1984), while others focus
on the hafting morphology (Huckell 1996; Wills
1988). Some researchers are "splitters" (i.e.,
Irwin-Wtllia1ns and Irwin 1966), identifying many
types distinguished by slight differences, while oth-

ers are "lumpers" (i.e., Huckell 1996; Wills 1988),
who look for gross differences and identify fewer
types. This lack of consensus on how to most appropriately use the lithic record seriously impedes
any integrative attempts to establish a foundation
for lithic analysis.
Some southwestern researchers have found
that the projectile points at their Archaic-period
sites are not included in the defined traditions (Roth
and Huckell 1992; Wills 1988). Huckell ( 1996)
has also shown that point types that define a subregional tradition are found well outside that area,
and are even commonly found within the areas
encompassed by other traditions. These criticisms
reflect the inadequacy of defining culture groups
by point typologies and cast doubt on the validity
of addressing the region with a limited four-fold
differentiation. Nevertheless many researchers,
especially those that work within the heartland of
lrwin-Wtlliams' own research, find that the defined
Oshara tradition describes their results satisfactorily (Vierra 1990, 1994a, 1994b).

ENVIRONMENT

The Archaic period falls within the Holocene, which
geologists define as being post-glacial and within
which humans had post-Paleolithic cultures. This
does not mean, however, that the climate and environment we see today are those that Archaic
peoples experienced. In order to ground the following discussion and to allow comparison with
the environment of the Archaic period, it is useful
to address the southwestern environment today.
Although the US Southwest is generally arid,
it is a region where climate varies widely, often
over short distances. This is due to the topography of the region, which is variable and consists of
plateaus, basins and valleys, sometimes separated
by mountain ranges. Changes in elevation affect
the precipitation and temperature, so that the
dominant flora and fauna may change dramatically
over short distances. This allowed more recent

12 McBrinn

native peoples to forage and hunt from multiple
eco-zones without having to travel large distances.
We know from ethnographic records that people
were very aware of the local eco-zones, and that
they took advantage of these subsistence opportunities (Lekson 1992; Spielmann 1986).
In addition, the region is marked by precipitation patterns that are spatially and temporally
unpredictable. A year with abundant precipitation
may be followed by a multi-year drought, while a
drought in one area may not affect another area
just a valley or two away (Cordell and Gumerman
1989). This variability required prehistoric peoples
. to mitigate risk in several ways: by maintaining ties
to groups in other areas (Rautman 1993); by increasing their storage capabilities (Sebastian
1991 ); by engaging in trade with other regions
(Spielmann 1986, 1991 ); by remaining mobile
enough to evade bad times in one area by moving
to another (Lekson 1992); or by using more than
one of these strategies. Environmental reconstruction (Cordell and Gumerman 1989) indicates just
how variable the regional climate over the past
2000 years has been, with many cycles of drought
and recovery.
Cordell and Gumerman (1989) used
dendroclimatic information from the Southern
Colorado Plateau to show that there was low temporal climatic variation for the period of AD 0200, followed by a period of high temporal
variation from AD 300-350. This is matched by a
period of aggradation in primary water tables from
AD 0-200 that switched abruptly to a period of
degradation shortly after AD 200, suggesting that
the water tables fell at this time.
At Murray Springs, Arizona, a slight increase
in effective moisture can be inferred from the palynological record for the period AD 0-500 (IrwinWilliams 1979). Note that this is consistent with
the evidence from the Southern Colorado Plateau. Additionally, a summary of northern latitude
climatic fluctuations over the past 7500 years indicates that the period from 2500-1500 BP was
one of higher average temperatures (Bayham and

Morris 1990). This would have made the Late
Archaic warmer and wetter, which should encourage the growth of maize and other plants.
Despite any periods of drought or any variation in climate during the Late Archaic period, we
know that whatever the climate during this period,
people could grow maize, because they did. The
issue, then, is whether the climate prevented them
from increasing their reliance on maize. This seems
unlikely, because the sparse data available show
that the environment was more likely to encourage maize horticulture during the Late Archaic, with
a more predictable climate and with greater available moisture, than after the end of the period. We
know that by AD 500, people in the region were
relying more on maize and were more sedentary
(Berg 2000; Martin 1979), despite this less conducive environment. This means that we cannot
look to the environment to explain why Late Archaic peoples did not wholeheartedly embrace
horticulture.

SEDENTISM AND HORTICULTURE DURING THE
ARCHAIC

Despite many attempts to explain the adoption of
horticulture for the region as a whole (Carpenter,
Sanchez and Villalpando 2000; Haury 1962;
Matson 1991 ), the advent of this and other technologies varies markedly over the region. Figure
2.2 shows the location of sites that document the
early use of maize (Gregory 1999, 2001; Huckell
1995; Huckell et al. 1999; Mabry 2000; Roney
and Hard 2000; Smiley 2000; Tagg 1996; Wills
1987). Note that these sites are widely scattered
over the region. Bat Cave, where the earliest documented use of maize was found, is in the Mogollon
Highlands. Other sites are in southeastern Utah,
northern New Mexico, and southeastern New
Mexico. The concentration of sites shown in the
northern Sonoran Desert has been found only within
the past ten years and primarily reflects research
related to modem economic development in the
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Tucson Basin. These sites were identified on surveys and excavations conducted in advance of
highway and other construction. All of these Late
Archaic sites are notable for the early use of cultivated maize, but several of them in the southern
parts of the region also show evidence of extensive sedentism and contain features that required
labor-intensive construction. These sites are profoundly changing our views of the Late Archaic
(and in some cases also affect the record of the
Middle Archaic).

including maize), and show extensive residential
and farming use. The construction necessary to
create the terraces on Cerro Juanaquefia alone
required 250 person-years. Nestled within these
terraces are 200 rock rings approximately two
meters in diameter that appear to have been footings for brush houses. Artifacts found at the site,
which is dated to around 1150 B.C. based on six
radiocarbon dates on maize and other annuals
(Hard and Roney 1999), include mortars and
pestles, stone pipes, spindle whorls, cruciforms,
manos £l!ld metates. Maize, squash and domesticated amaranth were among the flora found at the
site. The excavators estimate that 100 to 200
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chaic peoples had the labor organization required
to build the terraces at Cerro de Trincheras was
unthinkable even a decade ago.
The number of sites in the southern part of
the Southwest where maize was cultivated by 1300
BC may seem to imply that this crop was introduced into the region from Mexico in a single event,
and that its acceptance in this part of the region
was rapid and socially revolutionary. However,
recent excavations in southeastern Utah, at Boomerang Shelter and Davidson Shelter in Butler
Wash (Smiley 2000), have uncovered evidence
for the use of maize and squash by 3400 BP. Smiley
believes that this indicates a more patchy and local
development of agriculture. He suggests that domestication of indigenous plants may have set the
stage for quick acceptance of maize and other
Mexican crops, but urges more research into Archaic period sites to fill in the picture of how agriculture developed in the region.
As with the Middle and Late Archaic period
in the Tucson Basin and in Chihuahua, the late preceramic period on the northern Colorado Plateau
was populated by peoples who were relatively
sedentary and had a complex material culture
(Chisholm and Matson 1994; Cole 1994; Dohm
1994; Gilpin 1994; Matson 1991, 1994; Nelson
1994; Webster and Hays-Gilpin 1994.) In some
ways, these peoples look very like the later Ancestral Puebloan peoples in the same region, using
similar iconography (Cole 1994) and living in pithouse communities that look like predecessors to
Pueblo I communities (Dohm 1994). However,
these late pre-ceramic peoples look very different
culturally from the peoples of the same period who
lived in the Mogollon Highlands and in the Tularosa
Basin, as shown below.
The sudden increase in the number of early
agricultural sites in the Southwest confirms that our
knowledge of this period is incomplete. Attempts
to explain the evidence for the introduction of agriculture that we have in hand now are unlikely to reflect reality. If the use of domesticated plants
developed in patches among predisposed, exist-

ing peoples (Smiley 2000), we might expect to
see the spotty, fits-and-starts pattern for the acceptance of maize that we see today.Alternatively,
it is possible that the material record is still too
incomplete to recognize any diffusion pattemthat
did exist This leaves researchers trying to force structure and order on the record despite the fact that it
may never have been orderly. Smiley's (2000) call
for more research on the Archaic is our best hope.
The peoples of the Southwest Archaic may
continue to surprise us. We used to assume that
as gatherers and hunters, they lived stripped-down
lives, devoid of or incapable of expressing complex social patterns. Now we find that some of
the peoples of the Late Archaic were already committed to a new lifeway and a new subsistence
pattern. Although these people were no longer
mobile hunter-gatherers, their neighbors continued that lifeway, as shown in the next section. But those neighbors were probably not
ignorant of new possibilities for subsistence or
of their ability to become more sedentary.
Mobile hunters and gatherers who continued that
lifeway made an active choice, directly determining their future. These were not passive culture
groups. Since the Late Archaic is now being more
completely studied as a result of contract archaeology, we will probably see a continuing enrichment of our knowledge of these people. New
regional patterns may be discovered and still more
groups that invested more heavily in horticulture
may be found. The Late Archaic now appears to
be a mosaic of groups living new and old lifeways,
and it is fascinating to hypothesize why and when
people chose to leave behind the familiar and
adopt the new.

THE LATE ARCHAIC IN THE MOGOLLON
HIGHLANDS AND THE TULAROSA BASIN

The archaeological record from the Mogollon
Highlands during the late pre-ceramic period is
sparse and confusing. Adding to this confusion is
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the practice of treating each river valley as a separate culture-area (Martin 1979). What is clear,
however, is that the use of domesticated plants
precedes sedentism by well over a thousand years.
Rockshelters in the Highlands yield maize from as
early as 3500 (Wills 1988) years BP, indicating
early, though possibly casual, acceptance of horticulture. No one has suggested that the Late Archaic period peoples who used and stored this
maize also immediately adopted sedentism. In this
region, in fact, architecture that indicates sedentism,
such as pithouses and storage pits, does not become common until AD 300 or so, suggesting that
sedentism was low before that period (Hard 1990;
Martin 1979). Other research indicates that the
reliance on domesticated crops was low in the
Mogollon Highlands even during the pithouse period (AD 300-1000) (Hard 1990). The above
research shows that the pre-ceramic period in these
areas was still populated by mobile hunter-gatherers who added some level of maize horticulture
to their subsistence strategies. These peoples did
not invest in substantial agriculture, nor did they
adopt sedentism as a lifeway.
Much the same situation is found in the
Tularosa Basin, except that in this area, significant
sedentism appears even later (Carmichael 1990).
The transition to possibly casual horticulture happens early, with com from Presnal Shelter dating
from 3500 BP (Tagg 1996). Despite this early use
of maize, Carmichael (1990) suggests that mobility remained high until after 1000 BP and that earlier use of pithouses was short term and casual.

Note again that this gradual move toward
sedentism does not apply to the Tucson Basin,
where early use of horticulture is paired with large
pithouse villages and sophisticated water control
constructions, or to certain parts of Chihuahua
where peoples were building impressive Cerros
de Trincheras as discussed above. It remains a
question just how much the settled peoples in the
Tucson Basin and in Chihuahua influenced those
who lived in other areas of the Southwest. Surely
the peoples of the Mogollon Highlands and in the
Tularosa Basin were aware that some neighbors
were pursuing different lifeways and subsistence
strategies, yet they appear to have adopted
sedentism and intensive horticulture when and as
it suited them.
This chapter shows that any understanding
of the social structures that existed among the
peoples of southern New Mexico during the Late
Archaic should be based on the lifeways of mobile hunter-gatherers. These people were not sedentary, despite their early acceptance and use of
maize, and probably were not committed horticulturalists (Wills 1988). Their yearly rounds, based
on the maturation and availability of wild foods, would
have influenced their social lives, within their local
band, with the larger group of kin and fictive kin,
and with an even larger group of others that they
occasionally visited, exchanged information with,
and perhaps counted on when times got tough.
The next two chapters focus on style and how it
may have reflected the social lives of the mobile
hunter-gatherers of the Archaic Southwest.
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Chapter Three

Style, Territoriality, and Social Boundaries:
A Theoretical Background
This chapter presents a summary of the archaeological literature on style, establishing the theory
and vocabulary that is used extensively in the rest
of this paper. Then the social boundaries and networks that are known to exist between modem,
mobile hunter-gatherers are described. Models developed to explain and describe these boundaries
and networks are also presented. The chapter concludes with two examples of how some of those
boundaries may be seen by examining and comparing the style of complete arrows and of projectile
points. The following chapter provides more detailed
descriptions of how hunter-gatherer social groups
and networks may be seen by stylistic analyses.
Archaeologists have used variation in material culture to identify and demarcate cultural and
social groups since the beginnings of the discipline.
Prior to the 1960s, style was used for seriation
and in the creation of types to identify cultural
groups, among other things. The advent of the
"New Archaeology" and its focus on establishing
the validity of links between behavior and material
culture made archaeologists more concerned
about how to make a theoretical connection between style and the identification of social groups
(Croes 1987; David et al. 1991; Grosball 1987;
Huckell 1996; Patterson 1987; S. Plog 1990;
Rogers 1995; Wiessner 1983, 1984, 1997). This
generated a flurry of articles on the meaning and
proper application of the term style itself (see
Hegmon 1992 for a comprehensive review of the
literature up to that date). Since the research discussed here depends on using various aspects of
style to try to tease out different kinds of social
groupings, this chapter provides a theoretical
framework and vocabulary for my work.

Binford (1972) identified style as those formal aspects of material culture that were left after
functional concerns were identified. This relegated
style to a "residual" category, and reflected the
New Archaeology focus on technological concerns.
Unfortunately, this left style undifferentiated, and
to a large extent undefined. This use of the term
assumed that style was a passive phenomenon and
also that functional design is devoid of stylistic
choices. Oddly, earlier Binford (1962, 1965) had
recognized that artifacts could serve purposes
other than strictly functional ones within a culture.
He saw societies as having three subsystems: technology, social organization and ideology. Material
items reflect all three subsystems. Technomic aspects reflect how they were used to cope with the
environment; sociotechnic aspects reflect social
context; and ideotechnic aspects reflect an underlying ideology. Style, inBinford's (1972) view, is
· residual after these three functional aspects have
been identified.
The notion of style as residual is at odds with
our experience of everyday life, where style is both
consciously and unconsciously chosen. We make
conscious decisions in our deliberate selection of
material culture and unconscious ones in the range
of material culture available from which we have
to choose. For example, when buying new clothes,
we choose from the selections offered in the marketplace, but if we were in another country, the
range of available selections would be different.
These choices are socially informative. Wobst
( 1977) recognized that stylistic information can
serve a number of social purposes, and that this
information will be directed at those sufficiently
socially close to the "emitter" that they will be con-
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versant with the message. These messages will be
signaled at distances appropriate for the information conveyed. His research examined peasants
of Eastern Europe who used dress to signal ethnic
affiliation. Wobst found that their hat, coat and pant
choices reflected their ethnicity, while dress items
that would only be recognized from closer distances, such as jewelry, signaled status and other
intra-group information. Wobst was among the first
to articulate how style was a dynamic and active
phenomenon, and his work has had a profound
influence on later researchers.
Sackett ( 1986, 1990) identified two types
of style, iconological and isochrestic. Iconological style is the obvious and very visible decorative style identified by Wobst; isochrestic style is
less visible variation in raw materials and in the
manufacturing process. The term "isochrestic"
means "equivalent in use," and applies to those
choices that make no functional difference in the
object. Where iconological style in ceramics is
reflected in the overall shape of the vessel, the
paints chosen and the designs applied, isochrestic
style is evident in the paste, the temper chosen,
and in the construction of the vessel itself.
Wiessner (1983, 1984, 1990, 1997) reacted
to Sackett's proposed definitions of stylistic variation to identify two aspects of style she saw operating among the San in the Kalahari. Her
examination of projectile points, beaded headbands and aprons, and her interviews of the makers of these objects highlighted two sets of choices
made by the artisans. Emblemic style carries information about groups and group boundaries,
while assertive style carries information about individual identity and expression. Wiessner also
suggested that there may be purposeful ambiguity
in the expression of emblemic style as a strategy in
some social conditions. For example, she found
no stylistic differentiation in arrow points between
bands within the same language sub-group. Band
affiliation is fluid, and signaling membership in these
groups would be counter-productiv e over time
(Wiessner 1983). As another example, beaded

headbands are made expressly for the hxaro network (a loose trade network discussed further
below), and their design emphasizes San ideals
rather than those of a particular language subgroup, thus making them appropriate for any member of the hxaro network to wear (Wiessner 1997).
Macdonald (1990) expanded on Wiessner 's
two kinds of style and related them to social behaviors that he called panache and protocol. Protocol, a " set of social processes ... aimed at the
promotion of group identity" (Macdonald 1990:
53), results in emblemic style, while panache,
which derives from social processes that emphasize the individual, results in assertive style.
Macdonald then went on to develop the archaeological implications of these social processes by
examining the contents of protohistoric and historic Pawnee andArikara burials and showed that,
based on the grave goods interred with each individual, corporate identity was more important to
the Pawnee than to theArikara (Macdonald 1990).
More recently, a group of European archaeologists and ethnographers have shifted their focus to how people use technology, both in their
deliberate choices of technique and material and
in the choices that are constrained by their training
and the societies in which they live (Bourdieu 1977,
1990; Dietler and Herbich 1998; Jones 1997;
Lemonnier 1986). This focus on the production
process and use life of objects resembles the concept of isochrestic style defined above, but differs
in its emphasis on the entire process of crafting
and using an item, explicitly including the social
environment. The chafne operatoire encompasses all the interlinked decorative, formal and
technical choices made at each stage of the manufacturing and use processes. It recognizes that
craftspeople are social actors and that the production and use of objects is a social activity
(Dietler and Herbich 1998). It is built on an assumption that people develop "dispositions" to act
in certain ways through the influence of the societies and the material conditions in which they live.
These durable dispositions are called habitus and
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can generate patterned actions that may appear
to be regulated by rules, but which in actuality
operate without reference to rules (Bourdieu 1977,
1990). Thus people make and use objects in ways
that appear "natural." They do not consider the
full range of technical and decorative choices that
are possible but not locally practiced (Dietler and
Herbich 1998) when they make or use an object.
The recognition of the various kinds of style
outlined above stemmed from the observation that
style is both an active expression of choice and a
passive quality that can be used flexibly by groups
and individuals to fit various social situations. This
new ability to describe different kinds of style and
to identify their use in modem situations, has been
a necessary first step in this area of research. It is
not easy, however, or sometimes even possible,
to identify the use of style in archaeological situations. For example, attempts to find material culture correlates for ethnicity, seen in linguistic,
religious, or other large-scale cultural differences,
have been notable primarily for their lack of success (David et al. 1991; Grosball 1987; Patterson
1987; Rogers 1995). The visible cultural information that Wobst ( 1977) saw in the dress of
Eastern European peasants has not been recognized in the artifacts most commonly preserved
archaeologically. Jones (1997) suggests that the
use of technology and style, focused on habitus,
holds promise for the identification of material culture aspects of "ethnicity." She is careful to qualify
that ethnicity as identity is loosely defined and
poorly understood and that the material expression of even this flexible identity will evolve in both
time and space. Hegmon (1998) agrees that the
concept of habitus may be useful in seeing social
boundaries in the archaeological record and develops a set of seven "regularities" that may be
useful to investigate. These regularities are summaries of stylistic research to date, and are:
1. Complex technologies (e.g., metallurgy)
seem to be heavily loaded symbolically.
2. Very simple decorations may not be particularly significant at a conscious level, and as a

result may be useful indicators of interaction or
production contexts.
3. Aspects of production (or technological
sequences) that are taught in a relatively fonnal
context may be useful indicators of learning contexts ...
4. Decorations that cross-cut a number of
media ... are likely to be symbolically meaningful.
5. Elaboration of nonvisible objects (such
as pots used only in inner rooms or medallions
worn under clothing) are likely to communicate
not with distant others but with oneself, with
one's domestic unit, and sometimes with the
spirits ...
6. Highly visible elaboration is likely to involve communication with others ... although that
communication need not always involve group distinctions.
7. Material (including domestic ceramics and
architecture) that is used in and structures everyday domestic life may be particularly relevant to
the concept of habitus, that is, such material plays
an important role in defining who people are socially ... (Hegmon 1998:277).
Note that very few of these regularities are
applicable to peoples who have less complex material culture systems. Specifically, most of these
regularities are not useful to researchers studying
pre-ceramic, mobile hunter-gatherers.
As suggested by Wiessner's (1983) identification of emblemic (group) and assertive (individual) style, it is important to identify
individual stylistic variation so it can be separated from group variation. In other words, we
should be able to identify those cases where visible differences in artifacts are due to individual
variation and other cases where they come
from choices followed by entire groups. Large
sample sizes should (theoretically, at least) enable researchers to identify which attributes are
common across the entire group and which are
subject to individual variation (Wiessner
1983, 1997).
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STYLISTIC BOUNDARIES AND NETWORKS AMONG
MOBILE HUNTER-GATHERERS

Each social boundary identified through an analysis of stylistic elements and technology in material
culture can only be interpreted through an understanding of the lifeways of the people being studied. The people of the Archaic Southwest are long
since gone, but an understanding of modem hunting-gathering societies may provide insight into what
their lives might have been like. The use of ethnographic data from the study of modern peoples
will always be a somewhat unsatisfactory proxy
when projected back into prehistory (Yellen 1989).
During most of the Archaic period, after all, there
were only hunters and gatherers and intensive
farming had not yet been established as an alternative lifeway. Even during the Late Archaic,
the hunters and gatherers of the Mogollon Highlands and the Tularosa Basin were still largely
living a traditional lifeway, despite their casual
use of horticulture (Wills 1985, 1988) and neighbors that were rapidly adopting a more intensively
agricultural lifeway. Modem hunters and gatherers, despite their "old fashioned" subsistence practices, are part of a global economy that includes
government-drilled wells, missionaries, canned
and other processed foods, wage-labor, and
farming and pastoralist neighbors. This modem
world is vastly different from the human experience during the Archaic, and these people are living a very different life than those of thousands of
years ago.
In order to justify the leap of faith we take
when we make analogies between modern
peoples and those in the pre-agricultural past, we
try to match other factors, such as environment, to
those experienced by the target societies. To approximate the environment of the Southwest in the
Archaic, analogies are made from ethnographic
work in the deserts of Southern Africa, the western desert of Australia, and the US Great Basin.
Hopefully, a review of the ethnographic literature
on these societies will allow us to begin to under-

stand how peoples in the Archaic period may have
socialized and interacted amongst themselves.
Territoriality or, more broadly, land tenure
(the physical component of group boundaries) is
an important aspect of social organization in modem hunter-gatherers (Kelly 1995). The territory
shared by a group, and how that group defends
its territory, is dependent on ideas of sharing and
risk. Hodder ( 1979) suggests that economic pressures lie at the heart of culture-group signaling.
Those same economic pressures exert influence
on how modem hunter-gatherers insure themselves
against the risk of hunger and starvation and are
likely to be intimately tied to population pressure.
The San of the Kalahari share the meat
brought back to camp by hunters (Kelly 1995;
Wiessner 1982a, 1982b), thus assuring critical
protein resources for many of the band members.
The !Kung San have an elaborate and widespread
exchange mechanism, called hxaro (Wiessner
1982a), that operates continuously and serves to
keep the sharing mechanism well oiled and geographically dispersed. All !Kung San have hxaro
partners with whom they regularly and continuously exchange "gifts." These gifts can be useful
items like blankets and foods or decorative items
like beaded headbands and dress clothes. Hxaro
partners may live in the same band, or be residents in bands that are far from each other, and
the full complement of any individual's partners is
carefully designed to spread risk. Partners will be
chosen from a range of geographic regions and
reflect a variety of subsistence methods, so that
there will be refuge from most of the disasters that
may befall an individual. This system stores social
favors rather than foods, fitting well with the very
mobile life of most !Kung San.
Sharing is also important in other societies
living in arid lands (Gould 1982; Kelly 1995;
Winterhalder 1997). As Gould (1982) shows in a
comparison between the Western Desert Aborigines of Australia and the Indians of the northern
coast of California, intraband sharing is not nearly
as widely practiced by peoples who live in a de-
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pendable environment. Kelly (1995) and Winterhalder (1997) confirm this pattern by examining a
wide variety of modem hunter-gatherer societies.
Sharing among peoples who live in less risky environments (Hamilton 1982a) is not emphasized
in my research.
Winterhalder ( 1986) developed a model for
identifying when sharing versus storage is likely to
be the risk buffering strategy used by hunter-gatherers. He found that sharing is the best solution
for occasional personal shortfalls when the members of a band are likely to have different daily
harvests and an individual forager is likely to have
days when her or his harvest is higher as well as
lower than the band average. Otherwise, formal
exchange, storage or dispersal are preferred solutions. Cashdan ( 1985) showed that for the San
of Botswana, sharing fit their mobile lifestyles compared with their more sedentary neighbors, who
stored more of their excess foods.
Dyson-Hudson and Smith (1978) looked at
human territoriality from an ecological perspective (also see Smith 1988 for a more recent discussion). They found that territoriality and foraging
strategies depended on the density and predictability of resources. Figure 3.1 shows these results. Note that from this model, territoriality would
be expected when resources are dense and predictable, as in the coastal and riverine US Northwest. Dyson-Hudson and Smith applied their
analysis to the Basin-Plateau Indians, to the Northern Objiwa and the Karimojong of East Africa to
validate the model. Kelly ( 1995), following Thomas (1983), applies this model in more detail to
the Great Basin Shoshone and Paiute to show that
territoriality can be seasonal, permanent or nonexistent, depending on the resources of each
group. The behavior of Great Basin groups is a
good approximation for modeling the behavior of
southwestern groups, although specifics will, of
course, vary. The analysis reported in Kelly (1995)
shows that a wide range of behaviors is possible
in the Great Basin, depending on the specific land
included in the study.

Other researchers (Hamilton 1982b; Myers
1982; Silberbauer 1994) have examined land tenure
in Western DesertAborigines in Australia and found
that the societies they studied define land-tenure in
flexible terms, dependent on individual descent and
history rather than on band territory. This allows individuals access to sufficientresources to survive and
provides means, through kin or fictive kin, by which
bands can also access those resources. This behavior also fits Dyson-Hudson and Smith's (1978) model.
Note that for the model above (DysonHudson and Smith 1978), climatic changes will
affect the preferred responses of hunting-gathering people. As discussed above, the climate in the
Southwest is arid and is temporally and spatially
unpredictable. This unpredictability and the lack
of accessible water is somewhat mitigated by the
great changes in elevation often available within
relatively small distances.

Resource
Density

A
High Mobility,
Information
Sharing,
SpacioHIGH temporal
territories

C
Geographically
Stable Territorial
System

B
Increased
dispersion and
LOW mobility

D
Home-range
system, "passive
territoriality"

Low·

HIGH

Resource Predictability

Figure 3 .1 Relationships between foraging bands
defined by resource predictability and density as
developed by Dyson-Hudson and Smith (1978) (from
Kelly 1995)

This creates a number of ecological zones
that provide different resources. The climate in the
Southwest generally makes resources difficult to
predict, which suggests that the left half of Figure
3 .1 contains most of the expected southwestern
responses. In addition, resource density is generally quite low . Sporadically abundant pifion nut
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harvest increases local resource densities in isolated areas. As discussed by Toll and Cully in the
mesas north of the San Juan and southwest of the
Chuska foothills ( 1994), predicting a successful
pifion nut haivestis difficult unless the crop is scouted
earlier in the season, and any single patch will only
offer a good haivest once every ten years or so. It is
fair to say that, generally, resource density is fairly
low in this region. This would make increased dispersion and mobility the preferred southwestern
hunter-gatherer adaptation. In a perverse way, a
long and severe drought would probably increase
the predictability ofresources. While those resources
that are not especially sensitive to climatic changes
would still be available, there would be no question
that others would not Resource density should generally continue to be low. People might cluster in
the better-watered highlands of the Southwest,
but those important pifion nut crops would be available less often, since they depend on several years
of good rain, and the density of resources may be
even lower than usual. This would make home-range
systems and passive territoriality the preferred
adaptation according to this model.
Kelly ( 1995) takes the intra-band sharing
model developed by Winterhalder ( 1986) and
generalizes it to examine sharing and information
exchange between bands or other groups of foragers, as shown in Figure 3.2.
INTERGROUP CORRELATION
HIGH
A

• Household storage
• Restricted soci~l
access between
HIGH
groups
• Perimeter defense.
• Warf.1re
INTRAGROUP
• Slavery
VARIANCE
C
LOW • Home Ranges _
• Passive temtones
• Long-distance
migration
• Rare Hostilities

LOW
B
• Social Boundary
defense
• Some storage
• Intensive and rigid
reciprocity between

groups

Note that the two axes are very different in
this model. Intergroup correlation is high when
groups being compared have harvested similar
quantities and qualities of resources. In comparison, intragroup variance is high when members
within any single group have harvested vastly different quantities or qualities of resources.
Some of the factors responsible for the southwestern climatic unpredictability are total amount
of precipitation; timing of the precipitation and timing of early and late frosts. Cordell and Gumerman
( 1989) use data from Dean's dendroclimactic work
in the region to show that in the past two millennia
there have been periods of great variability both
temporally and spatially. It is likely that this same
variability affected the region during the Archaic
period, since it results in part from the topography
of the region, as well as from shifts in oceanic and
atmospheric circulation patterns. This variability
implies that SouthwestArchaic responses to shortages should generally be found on the right-hand
side of Figure 3 .2, and may even be most common in the lower right hand comer (Kelly 1995).
Following Spielmann (1986), Kelly (1995:200)
says of this case:

" ... there will be an infrequent need
for a group to call on their neighbors,
but we could still expect to see socialboundary defense maintained through
reciprocity. As the population increases and ranges become more restricted,
we could expect to see exchanges
appear between less mobile populations, depending on the amount of
habitat diversity present. .. "

D
• Relaxed socialhow1dary defense
• Differentiated
exchange between
groups

Figure 3 .2 The Winterhalder model of sharing
relation between individual fora gers translated into
relations between groups offoragers (from Kelly 1995)

If people clustered in the Southwest highlands during drought periods, however, intergroup correlation on food production would be
high due to everyone inhabiting the same environmental zones. lntragroup variance would be
low for the same reason. In this case, the model
predicts that home ranges, passive territories, and
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long distance migration would be the preferred
adaptation. This compares well with the DysonHudson and Smith (1978) model developed
above.
Modern egalitarian societies are interdependent, using food exchange and sharing to
alleviate periodic food shortages and incomplete
diets. Spielmann (1986, 1991) examined the
ethnohistoric record for Southwest-Plains interactions to model this behavior, and found that a
range of behavior was observed, from dispersal
to areas with distant kin at times of stress to
periodic and mutual exchange of complementary foods. An example of the latter is the yearly
exchange of bison (protein) by Great Plains
hunters for maize (carbohydrates) with horticultural groups to the east and west, including
Puebloan groups.
Gould ( 1991) looked explicitly at the buffering mechanisms for drought used by Australian aborigines in the Western Desert and found
that there were two primary coping mechanisms.
The first was dispersal to distant kin at betterwatered areas. The second was to move to a
location on the home range where permanent
water was available through well digging, to reduce the foraging distance to stay near the wells,
and to switch to alternate, drought foods to survive until the drought ended. These two mechanisms worked only because they were both
followed. The dispersal of the majority of people
to better watered areas allowed the few left behind to subsist on the naturally dried fruits available in the drought regions. Larger groups
choosing to stay would have rapidly consumed
the available foods so that even minimal needs
could not have been met. The flexible access to
a variety of resources based on individual descent and history allows the dispersal of the
majority of people out of the drought area
widely enough so that they do not overburden
the new areasto which they move.
For later periods in the Southwest,
Rautman ( 1993) shows that farming peoples

maintained social networks with peoples around
them that would allow exchange with or dispersal to other areas when crops failed and
stored foods were exhausted. This buffering
mechanism is seen elsewhere in the agricultural
Southwest (Cordell and Gumerman 1989), and
shows an interdependence between groups in
the region that may also extend back to the Archaic.
Polly Wiessner (1983) found that arrow
styles are shared among groups that share economic risk. In her research, she looked carefully at the arrows found in quivers of hunters
among three separate San groups in the
Kalahari. These arrows were made by a number of arrow-makers, some of whom are parttime specialists and others of whom are not. She
found that the arrows made and shared (through
hxaro and other sharing mechanisms) by each
group could be distinguished from those made
and used by the others. For the !Kung San, the
distinguishing feature was size, while for the G/
wi San and !Xo San, it was tip and body shape.
Figure 3.3 shows examples of arrows from each
group. In none of these cases was the base
shape important, and this aspect was purely a
matter of assertive style (Wiessner 1983). All
the hunters could distinguish the arrows from
their group, even though they generally could
not identify the maker. Even the part-time specialists made each set of arrows different in nondistinguishing features from previous sets,
providing a wide range of variation in the group
arrows in all but the identifying feature. Even
non-specialists carefully standardized that feature. In the case of the !Kung San, the "risk"
group that shared an arrow style was a language
dialect group that included several hundred
people. This is the same group that provides
mates for the !Kung. For the G/wi and !Xo,
projectile point styles were shared among band
clusters, also the group that provides most marriage partners. Again this would mean that several hundred people share arrow styles.
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Figure 3.3 San projectile points. From the !Kung
(top), the !Xo (middle) and the Glwi (bottom)
(adapted from Wiessner 1983)

Carla Sinopoli ( 1991 ), intrigued by Wiessner 's (1983, 1984) demonstration that arrows
displayed social information, applied a similar
analysis to several hundred arrows collected by
John Wesley Powell in the 1860s. These arrows
were acquired from three different groups: the
Kaibab and Moapa Southern Paiute and the Deep
Creek Gosiute. She found two patterns of intergroup variation. Some differences in the arrows,
including point type frequency, notch and neck
form, some aspects of shaftment (the fletching end
of the arrows) decoration and hafting length were
most pronounced between the two Paiute groups.

Following Hodder ( 1979), Sinopoli believes that
the fairly close contact between these two groups
led to increasing differentiation in some aspects.
This differentiation would have communicated
group affiliation and boundaries.
The second pattern of inter-maximal group
variation is evident in shaft length, shaftment length
and proportion and some of the stone projectile
point attributes. Unlike the first pattern of variation, these differences are all in continuous, rather
than discrete, attributes. Sinopoli believes that this
clinal variation may be isochrestic, and the result
oflearning processes that are dependant on interactions that vary over space and time. Her results
confirm Wiessner's (1983) analysis and show that
more subtle social information may also be carried by arrow form. One interesting aspect is
Sinopoli's belief that stone arrow points may be
less important stylistically than metal points, due
to their fragility. Note also that Sinopoli 's results
are based largely on arrow form and style, and
do not show point styles as a major component
of variation.
This model is a powerful tool to apply to
prehistoric hunter-gatherers. A quick check of
Wiessner 's model against other literature is useful. Croes' (1987) research in the Pacific Northwest showed that ethnic identity could be seen in
the basketry and cordage but not in the stone and
bone tool assemblages. Everyone that fished the
same waters, and thus shared risk, also shared
those tool assemblages and the underlying technology. Croes' results apply to a larger population than those studied by either Wiessner or
Sinopoli but provide a prehistoric application.
Croes research is discussed in more detail in the
next chapter, which more closely examines how
hunter-gatherer social groups and networks may
be seen through stylistic analysis. -

Chapter Four

Hunter-Gatherer Social Groups and Style

While the previous chapter introduced some of
the various kinds of style that have proved useful
and then examined territoriality and boundaries in
modem gatherers and hunters, this one is focused
on more explicitly defining the social groups to
which modem, mobile arid-lands foragers belong,
and showing that these groups may be identified
through stylistic variation in material culture. The
division between this and the previous chapter is
somewhat arbitrarly, since the topics they address
are all components of the theoretical foundation
on which the analysis being presented is built. This
chapter begins by presenting ethnographically derived range and territory sizes for various huntergatherer groups to establish reasonable expectations
for the size ofArchaic territories. A brief discussion
of the kinds of social groups recognized for egalitarian, mobile hunter-gatherers follows, along with
my expectations for the archaeological visibility of
each of these kinds of groups. A review of research that has used stylistic differences in material culture to distinguish these different kinds of
social networks follows an examination of how
gender patterns may obscure or be mistaken for
social boundaries. An explicit statement of the research hypotheses concludes and summarizes this
chapter.

TERRITORIAL NEEDS OF TEMPERATE FORAGERS

their surviving material record is often ephemeral
and because they leave behind few features to
serve as the basis for approximation. Rather than
trying to_ estimate populations by the number of
hearths or other features, it is appropriate, and
probably more accurate, to look at the populations of known hunting-gathering peoples in siinilar environments. These areas give an idea of the
appropriate scale at which to look for socially
meaningful cultural differences, and suggest the
amount ofland required to support a viable group.
Ethnographic data are available for annual ranges
and overall territory used by hunter-gatherers.
Table 4.1 shows some of those data for arid foragers and temperate forager-collectors (Vierra
1994b).
Table 4.1 Annual range and overall territories of
various hunter-gatherer groups (from Vierra 1994b)
Ethnographic

SampleAnnual Range
(sq km)

Arid Foragers
G/wi San
!Kung San
Alyawara
=Kade San

431-1036
2590
4755
7854

Temperate Forager Collectors
Shasta
3255
Maidu
3255
Shoshonean
1257-13,019
OwensValley Paiute
1964
Washo
2857

Overall Territory
(sq m)

28,532

33,670

AND THE SOUTHWEST ARCHAIC

It is inherently difficult to estimate the size of populations known using only archaeology (Renfrew
and Bahn 1991 :399). Past hunter-gatherer population sizes are especially difficult to estimate, since

Not addressed in this table is the concept of
alifetimerange(Binford 1983:114), which recognizes that even when band membership does not
change, a band's annual territory will shift periodi-
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cally to move into areas where resources have not
been used in decades. This strategy prevents depleting resources past recovery. Over the life span
of any band member, a cyclical pattern of land use
consisting of four to six major territorial shifts is
established. Lifetime ranges require a long-term
view of land tenure, and thus are unlikely to be
recognized in the relatively short periods ethnographers spend with the peoples they study.
In addition to the values in Table 4.1, which
explicitly differentiate between annual and overall
ranges and which can be proxies for minimal band
and maximal band territories (Wobst 1974), ethnographic data are often presented in terms of
population density per square kilometer (Kelly
1995; Steward 1938; Thomas 1983). Steward
summarized the land area used by various Great
Basin peoples (Kelly 1995:224; Steward 1938:489; Thomas 1983: 12-17) using this population density format. It is not clear whether the values he
presents are based on annual ranges or overall
territory but it is more likely to be the former, given
the nature of ethnographic research. He found that
population densities ranged from a high of one
person per 5 .5 sq km in the Owens Valley to a
low of one person per 130 sq km for the Fort Hall
Bannock. If we take an average of one person
per 40 sq km, as Steward suggests, and assume a
"maximal band" population of 500 (Wobst 1974 ),
then the land associated with this size of group
would be 20,000 sq km. Notice that this is of the
same order of magnitude, although admittedly
smaller, than the two "Overall Territory" values
presented by Vierra ( 1994b).
Kelly (1995:222-226) presents an exhaustive list of population densities for groups in many
environments, including the Great Basin and arid
Australia. Because of similarities of environment
and lifeway, groups in the non-coastal areas of
Australia probably also make good correlates for
southwestemArchaic peoples. Kelly's population
densities for these groups range from a high of
one person per 5 sq km to a low of one person
per 300 sq km. Despite the greater variability,

these values also yield an average of 30 sq km per
person and approximately 15,000 sq km of territory for a maximal band. These values disregard
population estimates taken from Harris (1978),
since those are orders of magnitude larger than
the others and are, frankly, not likely to apply to
large tracts of desert land. Note that there are discrepancies between these sources of ethnographic
data. Kelly (1995) uses a value of 40 sq km per
person for the Alyawara, a group for whom Vierra
(1994b) gives an overall territory size of28,532
sq km, suggesting a population of over 700 people,
on the large side for a maximal band, as shown in
the next section.
There are several problems with using the
data from the historic Great Basin or historic arid
Australia as a proxy for the Southwest Archaic.
Steward's data (1938:48-49) are derived from
ethnographic records from the last half of the nineteenth century, a period when Great Basin peoples
were stressed by American expansion, diseases
and social upheaval. Population counts may be
low due to these circumstances. The same problems almost certainly apply to the ethnographic
values fromAustralia. In addition, any correlation
between historic era land use and that of Archaic
peoples is a stretch; we can only guess how Archaic population patterns differed from more modem peoples. The Great Basin, however, is similar
to the Southwest in overall topography and in the
aridity prevalent over much of the region. In addition, the Great Basin was populated historically
by hunter-gatherers, who would have had more in
common with the southwestern Archaic peoples
than the farmers present historically in the Southwest. These same arguments apply to Australian
ethnographic data.
An overall territory size of 20,000-30,000
sq km for marriage groups or "maximal bands"
may be a low estimate for the needs of prehistoric
hunter-gatherers, since groups studied ethnographically meet some of their subsistence needs
through exchange with horticultural neighbors,
wage labor, and contributions from missionaries
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and other representatives of state economies.
Modem hunter-gatherers may also have had their
territories reduced through pressure from farming
neighbors. A territory of 30,000 sq km would
cover most of the northwestern quarter of the state
of New Mexico, or the southeastern quarter of
Arizona. If we assume that Archaic Period territories were larger, it quickly becomes possible to
reach the size of the areas traditionally assigned to
the Oshara and Cochise traditions. This analysis
shows that these territories are of a reasonable
size to accommodate groups that share economic
risk. These groups may consist of a single marriage group, the maximal band or, more likely, may
include several of these endogamous groups.

HUNTER-GATHERERS AND SOCIAL
DIFFERENTIATION

While land tenure, also referred to as ''territoriality" (Kelly 1995:163), is often assumed to apply
to the larger groups that share risk and marriage
partners, mobile hunter-gatherers actually socialize most intimately with others in the smaller subdivisions, or bands, in which they travel and camp.
Bands usually consist of about 25-75 people
(Jochim 1976; Kelly 1995:209-213; Wobst 1974)
and have a somewhat fluid membership (Myers
1982; Wiessner 1983, 1984);.Any archaeological patterns that they generate are likely to smooth
out as one takes a diachronic perspective and as
members flow into and out of these groups. This
generalization only applies to mobile societies, the
archetypal hunter-gatherers, since sedentary societies are often structured very differently. In addition, many mobile societies have periods when
they aggregate into much larger groups for economic and/or ceremonial purposes. These gatherings also fill other social purposes, such as finding
marriage partners and exchanging social and resource information (Kelly 1995:213-214).
The next level of social grouping for mobile
hunter-gatherers is the marriage group or maxi-

mal band (Kelly 1995 :209-213; MacDonald and
Hewlett 1999; Sinopoli 1991; Wobst 1974), the
group that provides mates for the majority of its
members. Wobst ( 1974) calculated that this group
is likely to have several hundred people with an
optimal size of 200 - 500 people. MacDonald and
Hewlett (1999) show that most hunter-gatherers
find their mates from within groups of approximately 600 peoples. Although they are only order-of-magnitude generalizations, Wobst's
calculated social group sizes provide a working
approximation for researchers. It is important,
however, to recognize that individual groups may
differ greatly in size depending on the local environment and other factors (Kelly 1995 :209-213;
MacDonald and Hewlett 1999).
Lastly, an even larger group may be economically linked, either by sharing resources beyond those contained within their home ranges, or
by more overt trade and exchange mechanisms
(MacDonald and Hewlett 1999). These groups
may be very large indeed, upwards of a thousand
individuals, and are only constrained in population
and geographic extent by the resources and resource density that are shared (Croes 1987, David
et al. 1991, Rogers 1995). This last social group
is one that has not been explicitly recognized by
archaeologists, and yet modem mobile hunters and
gatherers have social contacts with peoples outside their immediate marri_age group (Gould 1982;
Hamilton 1982b; Kelly 1995:161-203; Myers
1982; Wiessner 1982a, 1984). Moreover, our
cultural ecology derived models for behavior
among hunters and gatherers (Dyson-Hudson and
Smith 1978; Wmterhalder 1986) implicitly depends
on "others" who are outside the territorial boundary. For peoples living in a risky environment, those
other people are essentially with whom they socially bank surplus. Explicitly recognizing these
possible relationships seems prudent and potentially informative.
Of the three social groups described, I expect that marriage groups and economic networks
would be visible archaeologically. As stated above,
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bands are fluid in membership and may shift too
rapidly to identify archaeologically outside of single
site components. Marriage groups are likely to generate the strongest sense of social identity, since
the kin of any individual is most likely encompassed
by this group. If visiting friends and kin is as important to hunter-gatherers in the past as it is for
modern hunter-gatherers (Gould 1991, Myers
1982; Wiessner 1983, 1984), then this group will
contain most of the people familiar to any individual. Although individuals in hunter-gatherer societies may identify with a variety of groups or
networks, the marriage group may be the primary
expressed affiliation (Myers 1982; Wiessner 1983,
1984). Economic networks will be visible because
members will trade or exchange materials between
them, and will share a common style in the tools
used to procure the resources that they share
(Croes 1987; David et al. 1991; Rogers 1995;
Wiessner 1983, 1984; Wilmsen and Roberts
1984).
As an example where stylistic boundaries
were found in mobile hunter-gatherer groups,
Sampson ( 1988) showed that he could sometimes
discern boundaries between home ranges of various San groups by examining the distribution of
impressed and incised decoration applied to the
outside of ceramic vessels. Sampson was able to
accomplish this although the San no longer make
pottery, and there is no ethnographic knowledge
of how different San groups used ceramic decorative style. This research was conducted by surveying the Upper Seacow Valley in South Africa,
which is part of a region called the Karoo. The
San have been completely replaced by farmers in
this region but surface scatters remain to mark the
locations of well-used San camps. Sampson's research is particularly interesting in that he found
that most of the boundaries between his hypothesized groups were quite porous, used creek beds
and other clearly demarcated lines as boundaries,
and covered areas of a magnitude that are appropriate for Kalahari San band home ranges. The
porosity of the boundaries, seen in clinal distribu-

tions of sherd patterns, is what would be expected
from hunter-gatherers living in this environment
(Dyson-Hudson and Smith 1978; Kelly 1995:161203) and agrees with the social-boundary defense
mechanisms seen among modern San in the
Kalahari (Kelly 1995: 193-197). The use of physical landmarks as boundary markers could be expected from research in areas outside southern
Africa (Kimes et al. 1982), but doesn't agree
with the use of"dead ground," or no-man's land
as boundaries in the Kalahari. This may reflect the
fact that ther~ is greater visibility across the landscape in the Karoo than in the Kalahari. The use
of boundaries that are visible from a distance
would allow them to be monitored casually as
group members accomplished other tasks.
There is need for caution, though, before we
accept this conclusion. Sampson (1988) was particularly interested in examining the record at a
time when San groups in the Seacow Valley were
unusually stressed by a climate shift and the appearance of farmers in their territory, in the belief
that this stress would amplify the use of social ingroup and out-group markers. Rocker-stamped
ceramics, more numerous than the non-rockerstamped sherds used by Sampson, were not included in this research. He disregarded these
sherds because he assumed they were older than
the non-rocker ware and probably dated back to
less stressful periods, although he does not develop a convincing argument for this assumption.
Later statistical examination by Ridings and
Sampson ( 1990) of the stylistic clusters initially
identified by Sampson (1988), confirmed some
of them and cast doubt on others, suggesting that
very careful analysis is required to understand these
material patterns.
The non-rocker ceramic patterns Sampson
( 1988) used to differentiate group-s occur outside
this region and so cannot be assumed to be the
iconographic symbol for any particular band. In
addition, ethnographic evidence for San potters
shows that they were women, were part-time specialists, and were taught the technique by older
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female relatives. Sampson assumed that when
these women married, they took their techniques
and decorative preferences with them. This implies that what Sampson found was more akin to
marriage groups than to the yearly sounds of indi. vidual bands. Regardless of any questions about
how to interpret this clustering of incised ceramic
designs, the fact that visible differentiation is sometimes present shows us that hunter-gatherers do
leave behind stylistic information that clearly reflects social boundaries.

ETHNOGRAPHIC AND ARCHAEOLOGICAL
EVIDENCE OF MATERIAL CORRELATES OF
DIFFERENT KINDS OF SOCIAL NETWORKS

There are different levels and types of social networks in which hunter-gatherers participate and
to which they belong. The obvious next question
is: Are these distinct social networks visible in the
material record where there are no ceramics? This
section examines one ethnographic and two archaeological examples of how style in different
classes of artifacts signals membership in distinct
social networks. These examples show the benefits of comparing the patterns seen in different
kinds of artifacts to tease out more complex social behavior.

Wiessner's Work Among the San
Wiessner (1983, 1984, 1997) took advantage of
her ethnographic work among the San in the
Kalahari to examine the distribution, style and
meaning of two kinds of artifacts: projectile points
and beaded necklaces. As discussed above, she
found that the arrows had one stylistic aspect that
was standardized across language subgroups or
band clusters, the level on which San territoriality
and in-marriage operate (Wiessner 1983). Other
stylistic aspects of the projectile points were free
to vary at the desire or skill level of the arrowmakers. The arrows that Wiessner studied were

significantly different from those found by archaeologists. The points are made of metal hammered
out from heavy gauge fencing wire and filed into
their final shape. They do not kill by shock and
blood loss, but instead use poison; and the points
are all hafted the same way, regardless of any other
differences. Despite these differences from stone
projectile points, these arrows have meaning for
the San when they are found on the landscape,
and signal whether the hunters who lost them were
members of the group that has the right to hunt in
that territory. Although the San do not consciously
manipulate the style of their arrow points, those
points still operate as territorial signals for the marnage group.
Wiessner 's (1984, 1997) work on beaded
headbands found very different stylistic behavior.
The headbands are made by women, are worn by
them for ceremonial occasions, and, unlike the
projectile points, are made specifically for exchange in the hxaro network, an economic network that cuts across other San boundaries. As
mentioned previously, the hxaro network reduces
risk by allowing people to store social obligations.
Although the bead workers at diverse locations
differed in their stylistic approaches, all used the
same basic repertoire of forward and background
designs. These designs signify "people walking
softly," a cultural value shared by all San. Women
who received headbands made in other areas
wore them to the appropriate ceremonies, showing that the slight differences in design did not mean
that they were inappropriate for use outside of the
group that made them. Wiessner believes that the
variations in headband designs are cases of assertive style, or individuality, and she uses these artifacts as examples of how assertive style fosters
social solidarity by expressing complementary
roles and promoting mutual dependencies. Examples of headband design structure are shown in
Figure4.1.
The exception to this pattern are the
headbands made by the !Kung at Tsumkwe, an
administrative center where many !Kung have

30 McBrinn

settled permanently (Wiessner 1984). These
people had on average three times the material
wealth of San in other areas and had adopted different social values, including a lessening of the
leveling mechanisms normally brought to bear on
individuals with greater than average material
wealth. The women in this group were enthusiastic makers of headbands and other beaded objects, and the designs they used were significantly
more complex and crowded than those used elsewhere, showing a cultural shift in material form.
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Figure 4.1 San beaded headband design structure. A
and B - basic design structure; C and D - developed
design structure; and E , F, and G - complex design
structure (Adaptedfrom Wiessner 1997).

Wiessner ( 1997) returned to look at San
beaded headbands 20 years after her original
work, adding a diachronic perspective to this
study. She found that the most complex styles were
no longer being made; instead, headbands were
made in the simpler styles that spoke of "walking
softly.'' Despite the fact that permanent settlements
were still in existence, people had returned to the
older San cultural norms in this respect. In the
archaeological material record, this short-term expression of social stress might not be visible, depending on the deposition and preservation rates
from that period. In addition, Wiessner ( 1984)
found that within two years most headbands were
pulled apart and remade by using the beads in a
new design. If this period of social stress were

visible archaeologically, the complexly designed
headbands might just appear as extreme examples
of assertive style because they still used the standard San repertoire of designs. More intriguing is
the idea that they might, for a knowledgeable researcher, signal a period of social stress and upheaval that was later resolved. In sum, then,
Wiessner says of her examination of the distribution of style in arrows and headbands:
"In the former case [headbands], the
stylistic strategy used is a high degree
of interindividual differentiation, which
remains within the bounds of a shared
design repertory, and in the latter
[projectile points], the strategy is
conformity to a vary narrow range of
variation in specific attributes that
makes arrows from an entire linguistic
group appear similar in many respects" (Wiessner 1984).
It is important to note that the arrows are
made for members of the marriage group, the risksharing group in this society, while headbands are
made for a wider economic network. The stylistic
constraints placed on each of these artifact types
signal membership in the appropriate social group.

Croes' Work in the Pacific Northwest
Wiessner's ethnographic research can be compared to Dale Croes' ( 1987) stylistic archaeological research in the Pacific Northwest that examines
artifacts from over the past 5000 years. Croes
compared the stone and bone fishing technology
of the greater Puget Sound region with basketry
and cordage taken from archaeological sites in the
same area and from provenienced historic collections from three localities in the Pacific Northwest.
Croes (1987) hypothesizes that the stone and bone
tool technologies change in step across the entire
region because they represent an economic network. He uses the fact that two separately defined tool industries, those centered on the Hoko
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River in the northern coast of the Olympic Peninsula and those centered on the Gulf of Georgia,
are very similar through several temporal phases.
Croes believes that each of these phases show
economic plateaus created as new extractive technologies were adapted and fully developed by the
peoples in the region. As each new technology
was deployed, it spurred a new period of economic and population growth, followed by economic stability until the next technology was
adapted. In comparison to Wiessner's ethnographic research (1983), all the people of the
Greater Puget Sound shared economic risk since
they all fished the same waters. A group this size
sharing risk would reduce it for all involved (Kelly
1995; Winterhalder 1997).
In contrast, in archaeological research on
perishable artifacts from sites on the Hoko River
and on the Gulf of Georgia and the Puget Sound,
Croes ( 1987) found profound differences in patterns in basketry and cordage from those seen in
the stone and bone technologies. The archaeological artifacts from each locality were similar to
each other but not to artifacts from the other locality. Using provenienced historic artifacts from
the same locations, he created a non-continuous
record that spanned 3000 years and which he
believes indicates continuity in the manufacture of
fiber artifacts within each locality. In addition, he
compared each of the two areal clusters to basketry and cordage from a third area along the
northern coast, which also included artifacts from
two archaeological sites. This northern coast area,
as could be expected, also showed internal clustering in the styles used for making basketry and
cordage that was stylistically distinct from the two
southern clusters. A map that locates the three clusters is shown in Figure 4.2. Note that the overall
size of the region examined here is similar in surface area to the US Southwest. Direct comparisons may not be appropriate, however, due to the
extreme differences in environment.
Croes' (1987) analysis does have some
problems that undermine wholehearted acceptance

of his results. His analysis of cordage and basketry similarities must be considered cautiously
because some of the clusters show similarity coefficients that are very low, although similarities
within clusters are always greater than those between them (see Figure 4.3). In addition, the cordage and basketry results show greater cluster
similarities separately than when combined. Croes
does not consider gender patterning, even though
the two artifact classes he compares are very likely
to have been manufactured by different genders.
Finally, his thesis is predicated on regional residential
stability for thousands of years; a pattern that is,
granted, more likely to have existed on the Northwest Coast than in most regions but still is not assured. He strengthens this argument by including
ethnographic collections from the same areas.
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Figure 4.2 Regions of basketry and cordage style
similarity on the Northwest Coast, based on average
linkage cluster analysis. Region A - southcentral
coast; Region B - northern coast; Region C - Puget
Sound/Gulf of Georgia.(adapted from Croes 1987)
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Geib (2000) analyzed nineteen sandals from
Sandal Shelter in Chevelon Canyon, in the south1987 )
ern part of the Colorado Plateau. All of these sandals were mad e with a warp -face d plain -wea ve
Geib's Work on the Colorado Plateau
construction, whic h mean s that they were mad e
ing the weft over and unde r the warps in
Phil Geib (2000) also uses a comparison between by weav
a way as to leav e the warp s visua lly dom istone tools and fiber artifacts, in this case sandals, such
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nant. The oldest of these sandals was radiocarbon dated to 8000 - 9000 years ago. Figure 4.6
shows the distribution of radiocarbon dates for
Colorado Plateau sandals. The pattern on the
southern Plateau is remarkably different from that
seen immediately to the north and also different
from the lithics record. Irwin-Williams ( 1973,
1979) included the entire Colorado Plateau in the
Oshara tradition for the Archaic period, meaning
that she believed that the same projectile point
styles were used throughout this area. Geib, however, refers to the fact that the lithic record on the
northern Colorado Plateau also shows similarities
to that of the eastern Great Basin.

Figure 4.5 Early/Middle Archaic sandal styles from
the Colorado Plateau. A- Open-twinsandal, B- Warp! aced plain weave sandal(adapted from Geib 2000)
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Figure 4 .6 Distribution of radiocarbon dates for
Archaic sandals on the northern and southern
portions of the Colorado Plateau. (from Geib 2000)

Geib (2000) accepts Hays-Gilpin's (1998:
122) hypothesis that sandals are unusual among
clothing in that the footprints made by sandals in
an arid climate may leave lasting records on the
landscape. This could mean that, like projectile
points, sandal impressions can signal in-group or
out-group use of territory. It is important to note
that open-twined sandals look very different from
warp-face plain weave sandals and this difference
would be obvious in sandal impressions.
One possible explanation for the shift in sandal construction on the northern Colorado Plateau at 7000 B.P. is that groups from the southern
plateau replaced the existing groups on the northern plateau. Geib (2000) rejects this hypothesis
because there are elements in the northern plainweave sandals that evolved from the older opentwined sandals. These elements are not present in
sandals from the southern Colorado Plateau and
include differences in the tie method and in the
ultimate use of the toe weft. These differences in
plain-weave construction, however, are too subtle
to affect the sandal imprint.
Geib (2000) hypothesizes that the northern
Colorado Plateau groups began using warp-faced
plain-weave sandal construction to reinforce ingroup style similarities with the southern plateau
groups. He postulates that environmental stress
caused by the warming and drying of the early
Holocene made it desirable for groups to have
larger and more varied territories available for their
use. This could be accomplished by increased
communication between groups and access to new
areas during times of shortage, necessitating a relaxation of "social boundary defense." Thus the
northern and southern plateau groups became more
homogenous in their stylistic choices, signaling an
" ... active expression of participation in this expanded network of forager bands" (Geib 2000).
Geib's (2000) research shows that a comparison
of fiber artifact style with the distribution of style in
other artifact classes may yield insights into the
dynamics of social group organization during the
Southwest Archaic.
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ible manufacturing choice. Others would observe
these otherwise invisible choices during the manufacturing process, especially if craft people worked
together.
A significant body of research has examined
whether manufacturing details in fiber artifacts can
be used to differentiate social groups from each
other. Cordage spin has been shown to differ between contemporaneous, nearby groups in the US
Northeast (Maslowski 1996; Petersen 1996;
Petersen and Wolford 2000). Croes ( 1987), as
discussed above, also used cordage twist to differentiate nearby groups in the Pacific Northwest.
In a particularly interesting ethnographic study,
Newton ( 1974) showed that the hammocks made
by two Brazilian Ge tribes varied only in cordage
spin and twining twist, the two least visible attributes measured. These two groups, despite being conflated by outsiders and some intermarriage,
are still socially distinct. In this case, the craft-training traditions, or habitus, of cordage spinning and
twining showed that they maintained some cultural
diversity. These cases are either ethnographic or
are from farming peoples, but the theory is equally
valid for earlier periods.
Economic networks are more likely to be
deliberately signaled using iconological style. Because, as seen in this and the previous chapter,
territory in the Late Archaic period is likely to have
been passively defended, being able to determine
that an unknown person or group was entitled to
access resources would have been important. This
signaling would have been visible from a casual
distance, maybe two to 7 meters, and would have
most likely been seen on artifacts that were commonly used outside the hearths and shelters of the
band. Since hunters are more likely to have traveled farther from the band than gatherers, their
artifacts would be those most likely to be seen by
strangers. Based on Sinopoli's work (1991), the
entire spear or dart, but especially the shaft and
fletching, might have carried iconological information. Unfortunately, the perishable components of
the Archaic darts usually did not survive, while the

stone points did. These points are long-lasting on
the landscape and may occasionally even have
been found embedded in meat that was traded or
shared. Despite the fact that people did not willingly or intentionally drop these points to mark their
territory, we now find them on the landscape. As
Wiessner showed (1983), the San of the 1970s
unconsciously signaled membership in their risksharing groups through arrow shapes. I propose
that the overall shape of projectile points in the
Late Archaic may show membership in the larger
risk-sharing economic networks. This explanation
is consistent with the wide geographic range of
these point styles, and might even explain why they
are not uncommon outside their primary range
(Huckell 1996).
In summary then, I hope to test whether the
geographic distribution of the isochrestic style of
fiber artifacts is smaller than that of overall shape
in projectile points. The underlying hypotheses
are that the former reflect the existence of smaller,
marriage groups within a larger economic netw01k
Figure 4. 7 shows this expectation in representational form.

Economic Network
Marriage Group

Marriage Group

AA
A~
A~

AAA

Marriage Group

AAA

~A

Figure 4.7 Nested relationships between mobile
hunters and gatherers
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WHAT ABOUT GENDER?

While land tenure, the formation of risk-shari ng
groups, and other sorts of social boundary mechanisms might be expected to appear in the material
culture record, there is another kind of social division that may result in material culture variation
that does not reflect differences in the larger cultural group. Women and men in the same social
group may have very different exposure to others
outside, or even inside, their group. Women may
also create different parts of the material culture
record than men. There are many ethnograp hic
. studies where men and women are responsib le
for the manufact ure and use of tools for their activities, or where only women or only men make
some kinds of objects. This could mean that, unless artifacts are carefully chosen to reflect production by the same gender, difference s in their
patterning across the landscape that seem to indicate different social groups may actually be reflections of the differential access and exposure of
men and women from the same group. Sassaman
( 1992) raises this possibilit y when he discusses
the widespread use of lithic tools, particularly projectile points, as diagnosti c artifacts in the preWoodlan d periods in the Southeast , and pottery
as diagnosti c artifacts of the Woodland and later
periods. Although we don't know which gender
created each class of artifact in prehistor y,
Sassaman assumes that men were the primary
hunters and made the projectile points in the preWoodland periods. Since ethnographic accounts
from the Southeast identify women as the potters,
he assumes that women made the ceramics from
the Woodlan d and later periods. Sassaman believes that our understan ding of the ArchaicWoodland transition is skewed by this gender shift
in diagnostic artifacts.
We cannot always confidently predict which
gender manufact ured each class of material culture, so it is important to consider possible gender
associations when doing comparisons of artifacts
from different material classes. This is true par-

ticularly if the patterns in which they occur are only
slightly different. For example, changing landscape
use inferred from the distribution of different artifact classes might be better explained as a change
in the producin g gender in an otherwise static
group.
The fact that men and women operate within
overlapping but different social spheres can muddy
the record of the kind of social differences I suggest may be visible, even without shifting gendered
activities. While gatherers and hunters have gender patterns that may look less rigid than those
seen in other societies (Haviland 2002: 185), there
are still differences in the materials that men and
women work with, in their personal mobility and
in their larger social interactio ns and networks .
These differences in material culture patterns must
be considere d.
For example, some hunter-gatherer groups
practice matrilocality, others practice patrilocality,
and still others practice bilocality or avunculocality
(Kelly I 995:272-278). These various practices will
affect the coherenc e of particular aspects of the
material culture at a single compone nt of a site.
For example, if the members of the band that used
the site and created that compone nt practiced
matrilocality, there may be more similarity in the
artifacts made and used by women than from those
used by men. Matriloca lity would suggest that a
woman and her daughters , who presumab ly
learned most of the skills practiced by women from
their mother and who, therefore , may produce
items very like hers, might have been in the group
using the site. Their husbands , who were probably born into different extended families, would
be unlikely to have the same similarity in practice
when manufacturing their tools or objects as seen
with their wives. This is just one way that social
training practices may be seen, since it is also possible that women would learn their skills primarily
from their grandmother, a sister or even a paternal
aunt. However gender based craft training was
done, the resulting coherence in the differences in
material culture would be more likely to be seen
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at the single site component level of analysis, since
it depends on the material record left by bands.
A more interesting and difficult question is what
happens to the marriage group material patterns
when the group has a certain level of exogamy.
Human history and anthropology have taught us
that, while there are always social ideals for appropriate maniage partners, people do many others who
are not the ideal. How, then, does this affect the stylistic distributions that may allow us to see marriage groups or larger economic networks?
If exogamy from the marriage group were
experienced at a low level, there would be more
variation in the material record, but probably not
enough to seriously disrupt the overall pattern.
There is always some level of variation, since there
are individuals who for whatever reason do things
differently. It might be the result of assertive style,
or of physical differences, or of having been trained
by an earlier iconoclast. This last reason, however, hints at how exogamy may seriously disrupt
the habitus-created isochrestic stylistic pattern that
probably reflects marriage and craft-training networks. ff enough people find their mates outside
the marriage group and then bring those new partners into the marriage group, there is the possibility that the group's craft training pattern, that
important result of habitus, will evolve into something new. Over time, perhaps as brief as a few
hundred years, the patterns that might identify the
marriage group will have fundamentally shifted into
something different.
There are mitigating factors that would work
against this drift, however. Men and women are
likely to have had more than one teacher, for example, and the grandparent of the same sex on
the receiving side (whose son or daughter brought
home a mate from outside the marriage group)
may correct their grandchild's training if it does
not agree with his or her precepts of how things

should be done. In addition, some introduced
changes may die out from other causes, as the
foreign man or woman has no surviving offspring.
Ultimately, effects of personality and chance will
determine whether introduced changes will dominate or fade away.
The only way for an archaeologist to control
against habitus drift is to restrict his or her study to
a short chronological span for the area and sites
of interest. Sadly, in many cases this will not be
possible. However, and more happily, when a
strong p~ttern in isochrestic style is discovered, it
may indicate that no stylistic drift took place, or at
least that the drift was not strong enough to disrupt the underlying pattern created by the crafttraining network.
While the scale of analysis I suggest might
allow us to identify marriage groups and economic
networks among gatherers and hunters should be
larger than the smaller scale patterns created by
gender separation in the material record. Gender
may still affect even those larger scale patterns, as
shown immediately above. The confounding effect of gender is a topic that bears more study.
Unfortunately, most of the archaeological studies
of gender and culture have focused on more complex societies (see for example Klein 2001), so
there is relatively little research to inform those of
us who work with hunter-gatherers. The research
that has been done on hunter-gatherer societies
has tended to focus on human remains (Bruhns
and Stothert 1999:50-68), as the least equivocal
method to study gender differences in the past, or
have depended strongly on ethnographic patterns
projected into the past (Claassen 1991; Jackson
1991 ). Additional thought and research will bring
more clarity to this topic, but in the meantime, it is
wise to be alert for material culture patterns for
which the best explanation is that they were created by the gendered societies of past.
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Chapter Five

Sites and Data

With an understanding of the archaeological record
of the southwestern Archaic, of hunter-gatherer
territoriality and risk mediation, and the establishment of two levels of social groups that may have
been present in the Archaic Southwest, it's time to
apply real archaeological data. These data will
either support the hypotheses that marriage groups
and economic networks existed in the Archaic
Southwest, and that they are visible in the geographic distribution of isochrestic and iconological
style or will not.

has not yet been done. Sedentism and the resultant increased importance of specific tracts of land
is likely to change how aggressively people signal
membership in groups smaller than the economic
network. It may be that marriage groups or even
smaller social groups may be deliberately signaled
in these societies. Additionally, storage capabilities are far greater among sedentary peoples, suggesting that their risk mediation may rely on
strategies other than socially banking surplus.
Second, the sites used in this research must
encompass a large enough geographic area that
more than one marriage group is likely to be repWHY THE LATE ARCHAIC?
resented in artifacts at the time studied. The
isochrestic stylistic pattern for each marriage group
In an ideal world, these hypotheses would be will be visible only in contrast to the pattern from
tested in a period of climatic and cultural stability. another. As will be seen at the end of this chapter,
Because of the nature of this study, temporal shifts the sites chosen should meet this requirement.
in population or lifeway might obscure the studied
The third and critical consideration, as menpatterns. Unfortunately, the Late Archaic was not tioned above, is sample size. As is true with any
particularly stable due to the establishment and in- research on stylistic issues, large sample sizes ascreasing use of cultigens, as well as the adoption sure that the patterns detected are statistically valid
of significant sedentism in parts of the region, as and not an artifact of skewed sampling. Larger
described in Chapter 2. Although it is clearly not sample sizes also limit the possibility that the patideal, Period I was chosen due to the need for terns detected are the result of an individual using
large sample sizes to insure statistical validity. This a non-conforming assertive style or of short-term
and the other factors that led to the specific sites cultural shifts. The larger sample sizes make it more
chosen are discussed here.
likely that the artifacts studied come from a longer
To properly test the hypotheses detailed period of time, and thus are the results of the work
above, several conditions must be met. First, the of a number of individuals.
peoples studied must have been mobile hunterIt is this last requirement for larger sample
gatherers. The marriage groups and economic sizes that definitively led to the use of Late Arnetworks described are based on ethnographic chaic site components for this research. The enresearch and models based on that ethnographic tire Paleoindian and Archaic periods were peopled
research. The reasoning may also hold true for by mobile hunter-gatherers, but the preservation
egalitarian farmers, but that background research of otherwise perishable artifacts from these peri-
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ods outside the Late Archaic are rare enough that
adequate sample sizes from sites encompassi ng a
sufficient geographica l range was not possible.

ARTIFACT TYPES CHOSEN FOR THIS RESEARCH

Other fiber artifacts that may theoreticall y
yield details of isochrestic choices, but were not
examined in this research, are baskets, bags,
mats, and sewn hide. Baskets have many stylistic attributes that would make them ideal for this
kind of study, and were initially included in
this research. But the numerous variable attributes were an impedime nt once I recognized that the sample sizes were too small at
each of the sites to discern clear patterns.
Likewise, bags, mats and shaped hide are too
rare in arch~eolog ical sites of this period to be
useful for this research.

The artifact classes chosen for this research are
projectile points, cordage and sandals. Projectile
points were chosen because they are highly patterned and high production input artifacts that can
display overt and are usually temporally diagnostic (Thomas 1981 ). This differentiates points from
other chipped stone tools, like scrapers and utilized flakes. In addition, points are reasonably
ATTRIBUTES MEASURED FOR EACH ARTIFACT
common, and are ethnographically known to have
TYPE
stylistic significance (Wiessner 1983).
Cordage is often the most numerically common fiber artifact found in dry southwestern caves. The coding sheets for each artifact type are preAlthough making cordage involves few stylistic sented in Appendix 1. This section describes
decisions by spinners, initial spin direction has been the attributes measured when analyzing the cordshown to be a useful indicator of social differen- age, sandals and projectile points used in this
tiation (Maslowski 1996; Newton 1974; Petersen research. Each section includes a table that lists
1996; Petersen and Wolford 2000). The large the attributes and indicates whether they are
sample sizes available for cordage have the po- purely functional, or display iconologica l and/
tential to yield statistically robust results. In addi- or isochrestic style.
tion, examination of the raw materials used to make
cordage may also yield significant social differ- Cordage
ences between areas, despite similar availabilities
of the plant sources. Despite its ubiquity, cordage Figure 5 .1 shows the attributes of cordage beas a social differentiat or suffers from the lack of yond the simple quantitativ e measureme nts of
stylistic choices. It may be significant when there length and diameter. Table 5 .1 lists each attribute
are clear differences in the initial spin-directi on measured and the kind of style, if any, that it
between groups, but it is also possible that real may display. Of course, there are attributes that
social differences are not reflected in cordage due signal more than one kind of style, or that display
style while also having a functional purpose. For
to the limited number of stylistic choices.
Because of these limitations on the usefulness example, raw material choice is functional, in
of cordage, one other class of fiber artifacts was that certain cordage uses require more tensile
added. Sandals are far more complex than cordage, strength than others do. Raw material choice
and provide more potential variation with which to can also be the result of habitus, because there
see stylistic differentiation. In addition, sandals are may be multiple fiber sources that would fulfill a
reasonably common at protected sites from the Late cordage strength requiremen t. In this case, the
Archaic, and are often well enough preserved to ex- final choice may be both functional and a matter
of isochrestic style.
hibit construction details.
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Figure 5.1 Cordage attributes. The left figure shows
initial spin (bottom) and plying twist (top)

Table 5.1 Cordage attributes and their stylistic
significance ·
Attribute

Functional

Raw Material
Initial Spin
Plying Twist
Replying Twist
Knot Type
Amended Color
Diameter
Angle of Final Twist
Twists/cm
Length
Condition

Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes

Iconological
Yes
No
No
No
No
Yes
No
No
No
No
No

/sochrestic
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No

Initial spin direction for cordage has been
shown to be culturally determined, although there
are a number of other potential explanations (Minar
2000, 2001; Peterson and McBrinn, 2002). In
the past, handedness, spinning technology, fiber
type and cultural training have been used to ex plain spin direction (Minar 2000). Minar 's work
with modem western spinners has shown that, for
this group, students learn to spin in a given direction from their teacher, and then continue to spin

as they were taught (Minar 2000, 2001). Since
most modem western spinners are hobbyists, not
subsistence spinners, their perceptions of how easy
or difficult it is to spin different fibers may not be
driven by a requirement for efficiency. To determine if raw material had an innate preference for
initial spin direction, Peterson and McBrinn (2002)
finger-spun Yucca sp., cotton and human hair and
measured how tightly each cord could be spun.
To eliminate handedness as a factor, they used
equal numbers of cordage spun by left-handed
spinners and by right-handed spinners. Of the
fibers tested, Yucca sp. spun z-wise was almost
10° or 30% tighter than when spun s-wise. This
material had a distinct preference for initial spin
direction; cotton and human hair did not. Yet an
examination of six museum collections showed
regional differences for the initial spin direction of
Yucca sp. cordage. Cordage initial spin is apparently culturally determined, and that cultural training appears to over-ride the material 's own
preference.
Sandals

Figure 5 .2 shows a sandal from the pre-ceramic
levels at Tularosa Cave, New Mexico with the
primary elements of warp, weft and tie system labeled. Table 5 .2 lists each attribute measured or
noted and the kind of style, if any, that is displayed
in that attribute. Deegan (1993, 1995) was used
to determine which attributes to measure and to
establish the terminology used. Almost every sandal was photographed; very fragile sandals were
excluded.
In some cases, an attribute that does not normally have an iconological stylistic significance, like
the warp selvage, which is almost always hidden
from the viewer, may be made very visible, as in
the case of the fishtail sandals from Presnal Shelter. The heel silhouette of these sandals is strongly
affected by the type of heel warp selvage. Chapter 7 explains in detail the variation of attributes in
the sandals examined for this research.
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equally functional. For example, sandals may be
plaited, twined or plain weave in construction.
Sandals of every type were obviously wom,judging by the wear they display. Since there were
periods when all three construction techniques
were in use, older techniques were not found to
be less functional than newer ones. When there
appear to be a number of equally functional methods to achieve the same end, I did not ascribe a
functional meaning to that attribute.

Projectile Points
Projectile points are very different from the fiber
artifacts in that they were not originaly chosen to
identify both iconological and isochrestic style. The
focus for this research is on the iconological style
of these artifacts. Although each point displays
manufacturing choices that are forms of isochrestic
style, ranging from the raw material chosen to the
flaking technology used to make the point, these
Figure 5 .2 Primary sandal elements (adapted from
Martin et al. 1952:261)
artifacts were not analyzed in enough detail to recognize many of these choices. For example, while
Table 5.2 Sandal attributes and their stylistic signifidistinctive flaking patterns were noted, if any, on
cance
each point, each flake scar was not measured to
determine whether the maker used a hard or a
Iconological /sochrestic
Functional
Attribute
soft baton. Since the isochrestic style displayed in
Yes
Yes
Raw Material Choice Yes
the projectile points was not the focus of this study,
No
Yes
No
Weave Structure
the signal attributed to this kind of style was not
Yes
Yes
No
Weft Treatment
Yes
No
No
Warp Treatment
identified.
Yes
Yes
No
Weft Selvage
Figure 5.3 shows two projectile points and
Yes
Yes
No
Warp Selvage
provides labels for most of the quantitative atNo
Yes
No
Color
No
Yes
Yes
Length
tributes measured. In addition to the measurements
No
Yes
Yes
Width
made here, each point was assigned to a regionNo
No
Yes
Thickness
ally and temporally appropriate type. This proNo
Yes
No
Heel Silhouette
No
Yes
No
Toe Silhouette
cess is described in Chapter 8.
Yes
Yes/No
Yes/No
Tie Structure and
Calipers that measured to 0.1 mm were used
Attachment
to determine the linear measurements listed here:
No
No
Yes
Condition
No
No
Yes
Wear
length, blade length, total length minus basal notch,
total width, shoulder width, neck width, base
width, blade thickness and base thickness. Weight
For many of the attributes listed in Table 4, was measured using a scale precise to 0.1 g. The
sandals from southwestern archaeological sites dis- Proximal Shoulder Angle (PSA) was measured
play a number of variations that all appear to be using polar graph paper and a straight edge. Cross-
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section and longitudinal section were determined
by eye and by gently rocking the projectile point.
Raw material was identified by material and color.
Where it was available, the specific source was
noted. In addition, the point was traced to show
outline, and a narrative description was written
that noted heat treatment, residues and polishes,
notable flaking patterns, impact fractures, and
other features. Thomas ( 1981, 1984) and Wills
(1985, 1988) were used to establish the attributes
measured and the terminology used. Every projectile point was photographed.
A

A.

C

C

c

B

C

B

a

E

cal distance and social distance are correlated.
Since the people of the Late Archaic Southwest
were probably very mobile, and since current
models for hunter-gatherer behavior suggest that
territoriality was low for this environment, this
should be a safe assumption.
Projectile points from all the sites chosen
should share a number of point types. There should
not, however, be a complete overlap of point types.
The bands or marriage groups that occupied each
site will have created and belonged to slightly different economic networks depending on their home
territory, their resources, their membership, and
the environment. As with the fiber artifacts, nearby
sites should have identical or similar point style
repertoires. Figure 5 .4 shows the expectations for
these data results graphically.

b
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a
A-a Total L ength
A- B Blade Length
A-b Length - Basa l Notch
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D-d Neck Wi dth
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Figure 5 .3 Quantitative attributes measured for
projectile points

fsochrestic
Style A
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Style B
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Style C

EXPECTATIONS FOR THE RESULTS

The hypotheses are supported if the clustering of
isochrestic style in cordage and sandals is more
geographically constrained than any clustering of
iconological style in either the projectile points or
the fiber artifacts. In other words, sites geographically near each other are expected to share the
hidden manufacturing details of cordage and sandals, whereas sites that are farther apart will share
fewer of these choices. This assumes that there
are no major territorial boundaries between sites
that are geographically close, and that geographi-

Figure 5 .4 Expected distribution of stylistic
characteristics within the nested social organization
of mobile hunters and gatherers

THE SITES CHOSEN FOR THIS RESEARCH

In summary, then, the sites chosen for this research
must fulfill a number of requirements. They must
have components from the Late Archaic period that
contain reasonably large samples of projectile points,
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cordage and sandals. The peoples at the sites must
have been mobile hunter-gatherers, since sedentism
would disrupt the ethnographic analogy that underpins the hypotheses being tested. The artifacts
from the sites must be accessible for analysis. And
the sites must be members of one of two geographic
localities, each of which may have been part of a
different marriage group territory. It would be best
if the two postulated marriage group teritories are
either separated enough to make it very unlikely
that they were parts of the same territory, or separated by a clearly visible boundary, like a river. Ideally, the two localities should be close enough to
readily be part of the same economic network, but
separated by a physical boundary.
1he sites ultimately chosen to include in the research were Bat Cave, Tularosa Cave and Cordova
Cave, all in the Mogollon Highlands, and Presnal
Shelter, in the Tularosa Basin. These two localities
are separated by the Rio Grande, probably as clear
a boundary as can be found in the Southwest, but
not physically impermeable most of the year. Figure
5.5 shows the location of these sites.

BAT CAVE, NEW MEXICO

(LA 4935)

Bat Cave is located above the southern edge of
the Plains of San Augustine, a basin 97 km long at
2065 m elevation. The cave faces the northwest
and consists of a large chamber and four narrow
cavities on the east wall of that chamber. Figure 5.6
shows the floor plan of the site and a stratigraphic
cross-section from two of the cavities. The four
cavities, called "IA, IB, IC and ID," were the
location of most of the artifacts recovered by Herbert
W. Dick in his excavations of 1948 and 1950.
BAT CAVE
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Figure 5 .6 Plan view of Bat Cave and North Shelter.
Cross-section of Bat Cave (adapted from Wills
1988:106 and 115; and from a map found in the Bat
Cave archives of the Peabody Museum of
Archaeology and Ethnology)
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Figure 5.5 Locations of the sites in this research

Dick surveyed Bat Cave in 1947, along with
other sites on the Plains of San Augustine~and returned there for a more intensive excavation the
next summer. He was hoping to find a Paleoindian
site on the shores of the late Pleistocene Lake that
later became the Plains of San Augustine, and
thought that Bat Cave might be that site. In his
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1948 excavation, he recovered what appeared to
be very early maize, as well as a large number of
lithic, fiber, and ceramic artifacts. He returned with
Paul Mangelsdorf in 1950 to retrieve more examples of maize for Mangelsdorf's research on
the origin and evolution of cultivated maize in the
Americas. Dick later published a report on his
excavations and analyses of Bat Cave ( 1965).
Bat Cave is notable not only for the early
maize Dick and Mangelsdorf believed they found
there, but also for the spectacular artifacts excavated and the suite of famous people who contributed to Dick's research. Antevs provided the
geological and climatic foundation for the site,
Mangelsdorf and Smith analyzed the maize, and
Libby himself provided the early radiocarbon
dates.
Dick's strategy was to excavate in arbitrary
12 inch (30.5 cm) intervals. Outside the small
chambers, he laid out six-foot squares (3.32 m 2)
in the talus area, which he called Area 2, and
sampled the back of the cave, called Area 1, in a
single six-foot square (3.32m2). The small chambers IA-ID were also excavated in 12 inch (30.5
cm) intervals. Although he claims to have used
vertical and horizontal provenience to map the artifacts from these chambers, the actual provenience
information cataloged with them are by chamber
and 12 inch interval below surface. Unfortunately,
Dick's terminology labeled the chambers IA, IB,
IC and ID, while the squares in the talus area
were labeled A 1, B 1, etc. In a few cases, there is
some confusion on provenience.
The stratigraphy of the site was simple in appearance (Dick 1965). The lowest level was the
bedrock of the cave. Dick described the next level
as beach gravel. The lowest cultural level was buff
sand, made of blocks and spalls from the roof
mixed with airborne dust. Dick called the top level
a midden, which contained large quantities of charcoal, bone and human debris. This midden level
was one and a half to two meters in depth. Pottery sherds were found in the upper 18 inches (46
cm) of this deposit.

The eleven radiocarbon dates from Dick's
excavation range in age from AD 340±200 to
3981±310 BC. All of these dates were obtained
prior to 1954 when the technology was very young
and still being refined. These early dates were obtained using solid carbon and by directly counting
the decay events. Given the still evolving technology, it is not surprising that these radiocarbon dates
are not stratigraphically consistent.
Dick's excavations recovered 306 projectile points, 224 of these from provenienced locations. Of the 224 provenienced points, 157 were
from levels Dick identified as being pre-ceramic.
These levels provided 13 of the 17 point types
Dick identified, which included San Pedro,
Chiricahua, Pelona, Augustin and Datil point types.
Most of the cordage found at the site was in
the upper, ceramic yielding levels, but 75 pieces
out of the 367 total were from pre-ceramic levels.
Unfortunately, only 2 of the 36 sandals recovered
were reported as being from the pre-ceramic levels.
The materials from Dick's 1948 excavations
are curated at the Peabody Museum of Archaeology and Ethnology at Harvard University. The materials from his 1950 excavation are housed at the
University of Colorado Museum at Boulder.

BAT CAVE, REVISTED

WrrtH. Wills (1985, 1988)re-excavatedBatCave
in two field seasons, 1981 and 1983. Bat Cave
had been a famous early com site since Dick's
excavations, but other, similarly aged sites were
lacking. Wills hoped to shed new light on the origins of agriculture in the Southwest by re-examining Bat Cave.
Wills' ( 1985) excavation of Bat Cave focused not only on the areas of the main shelter
excavated by Dick, but also on a side shelter that
Wills called North Shelter (LA 44182). Figure 5.6
is a map of both sites with the areas excavated by
Wills identified. In addition, Wills excavated a
nearby site in the basin of the Plains of San Au-
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gustine (UM83-1) for comparison to the shelters.
UM83-1 is a probable Middle Archaic base
camp 1. 7 km from Bat Cave. It is a lithic deposit consisting of debitage, unifacial and bifacial chipped stone tools, groundstone and fire
cracked rock. Wills hoped that the comparisons
of open-air to shelter, and Middle Archaic to
Late Archaic would help him identify the organizational and logistic changes among the huntergatherers that used the sites.
Wills ( 1985) identified stratigraphy and
chronology as two issues from Dick's excavation that needed to be resolved to understand
more clearly how Bat Cave fit into the developing picture of the origin of agriculture in the
Mogollon region. Dick, as mentioned above,
used 12 inch (30.5 cm) arbitrary levels in his
excavations. In addition, he assumed the threefold stratigraphy of gravel, sand and midden was
constant throughout the entire site, despite the
fact that these layers are not uniform, or even
present, in all the areas excavated. Dick's practice of using arbitrary levels is especially troubling because the depositional history of the small
chambers (lA-lD) is clearly different from that
of the main shelter. Radiocarbon dating had also
dramatically improved from the early 1950s
when Dick's dates were obtained, and a combination of new dates with refined stratigraphy
could clarify how Bat Cave fit into the regional
pattern for early agricultural sites. Wills used
natural stratigraphic levels within one square
meter units in his excavation.
Wills' re-examination of the site ( 1985)
showed that its use changed around 3000-2500
B .P. In much of the site, there are occupation
surfaces and large pits from this period. Prior to
3000 B.P. only one feature was documented, a
hearth dated to 5931±310. In addition, artifact
density was low prior to 3000 yr B.P. in the
tunnels and absent in the main shelter. After this
date, however, hearths and artifacts became
common. Wills' postulated that a large pit 7 5
cm in diameter and 75 cm deep with no evi-

dence of burning was originally a storage facility. This pit was gradually filled in over time,
and contained a number of different plant remains, as well as artifacts. Two maize cobs at
the bottom of the pit dated to about 2900 B.P.,
a squash seed and rabbit fur blanket fragment
from the center dated to 2680 B.P., while the
packed floor that covered the pit dated to 2000
B.P. A large occupation floor and a number of
hearths surrounded this pit. Another pit in the
North Shelter also dated from around the same
time, and it too contained a variety of trash, including debitage, broken projectile points and nut
shells, cattails and maize.
Wills 's comparison oflithic reduction and use
strategies between the Middle Archaic UM83-1
andLateArchaic Bat Cave (1985) is hampered
by the fact that Dick used¼" screens at Bat
Cave. According to unpublished field notes,
projectile points were found in the backdirt of
previously excavated areas, raising questions
about whether all the excavated deposits were
screened (Field notes from the 1948 excavation, Peabody Museum Archives). Nonetheless,
Wills believes that there was a change from bifacial tool manufacture in the Middle Archaic
to a greater reliance on unifacial flake tools in the
Late Archaic.
From his work at Bat Cave, Wills ( 1985)
posited that the hunter-gatherers of the
Mogollon highlands used maize and squash
to allow them to scout out the other, more
important resources at higher elevations earlier in the season. He saw this as a strategy
that would allow the peoples of the region to
accommodate increased population sizes
without making a dramatic shift in their subsistence base.
Wills' excavation of Bat Cave itself recovered only one broken projectile point,
some cordage and rabbit fur blanket fragments and no sandals. All the material from
his excavation is curated at the University of
Michigan, Ann Arbor.
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TULAROSA CAVE, NEW MEXICO

Tularosa Cave is less than 40 km northwest of
Bat Cave, and is located in a south-facing hillside
over Tularosa Creek (Wills 1988). The cave's elevation is 2049 m, roughly the same as Bat Cave.
The site is a single-room rock shelter, as shown in
Figure 5. 7. The creek below the cave widens into
a small flood plain that Paul S. Martin reported
was actively being farmed in 1950 (Martin et al.
1952).
T ULAROSA CAVE
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Figure 5.7 Plan view and cross-section of Tularosa
Cave (adapted from Martin et al 1952:41)

The site was initially described by Hough
(1907), who removed five burials and excavated
to bedrock in some parts of the site. These collections are curated at the National Museum of
Natural History (Smithsonian Institution) and were
not examined for this study. Hough reported that
at that time the site had already been vandalized.
Martin and a team from the Field Museum exca-

vated the site in 1950 (Martin et al. 1952). Martin's
strategy was to excavate 20 cm levels in 2 m by 2
m squares. All sediment was passed through a¼
inch screen. Martin (Martin et al. 1952:42) noted
that there was no observable natural stratigraphy.
The site consisted of an undifferentiated midden,
except for two "compact levels" (Martin et al.
1952), which Wills (1988: 129) calls "beaten floor
surfaces." The midden deposits were soft and full
of fibrous materials, making precise excavation difficult (Martin et al. 1952). All artifacts were cataloged by excavation level and square, except for
those in some of the storage pits and those found
associated with burials.
Martin et al. (1952) described the site deposits by their cultural contents, particularly by the
pottery found in them. In fact, the stratigraphic
charts are shown in the ceramic analysis section
of the site report. All levels below those with ceramics are lumped into one "pre-pottery" category.
There are no levels of the site that dido 't contain
ample evidence for maize. Radiocarbon dates on
some of the maize found in the pre-pottery levels
indicate that those components of the site date to
between 2500 and 2000 B.P., roughly equivalent
to the preceramic levels at Bat Cave (Wills 1988).
In addition to the two "floors" mentioned
above, Martin found four postholes and eleven
pits dug into the sandstone bedrock of the cave.
He describes seven of the pits as being in the prepottery levels of the site. Unhusked corn was
found in the bottom of a few of these pits, leading
Martin to believe that they were used initially to
store food, although none of them were lined. Fine
sediments with abundant plant material eventually
filled all of the pits.
Wills (1985, 1988) believes, based on the
range of artifacts and on the huge quantities of
maize, that the site was primarily used in the late
summer and/or early fall as a basecamp, probably
with maize grown on the flood plain below the site.
Leather sandals with grass padding and side-loop
ties found at the site (Martin et al. 1952:242) indicate that it was probably also used in the winter.
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The Field Museum excavation of Tularosa
Cave yielded 370 projectile points and blades,
99 of which were deemed classifiable and from
the pre-pottery levels. One hundred fifty one of
the 1012 pieces of non-fur or feather cordage were
from the pre-pottery levels, as were 109 of the
410 fragments of fur cordage. Eighteen of the 226
sandals were also from the pre-pottery levels. All
artifacts from Martin's excavation are curated at
the Field Museum.

(Martin et al. 1952:44). Thus, it is suggested that
Cordova was unlikely to be the temporary home of
a farming group.

CORDOVA CAVE
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CORDOVA CAVE, NEW MEXICO

Cordova Cave is 73 km southwest of Bat Cave
(Wills 1988) and overlooks the San Francisco
River Valley. It lies at an elevation of 237 6 m, and
the mouth of the shelter has a southeastern exposure (Martin et al. 1952; Wills 1988). Like Tularosa
Cave, this rock shelter consists of a single chamber, as shown in Figure 5.8 (Martin et al. 1952).
Cordova Cave sits more than 300 m above the
valley below it, and is not visible from the valley.
Paul Martin and a Field Museum team excavated
Cordova Cave in 1951 , and used essentially the
same strategy as for Tularosa Cave: 2m by 2 m
squares excavated in 20 cm levels (Martin et al.
1952). Unlike Tularosa Cave, however, Cordova
Cave did have a discernable natural stratigraphy. The
lowest level was tan sand almost a meter thick in
some places, although some parts of the cave had no
sand layer, in which case a brown dust and fiber stratum was the lowest level. Above that was a layer of
dark gray dust, ash and charcoal. In some places
a layer of light gray ash was superimposed over
the dust, ash and fiber, and the top stratum consisted of gravel, fiber and dung. All artifacts were
cataloged by excavated square and level.
Unlike Tularosa Cave, which was proximate
to arable land appropriate for maize horticulture,
Cordova Cave was not immediately accessible
from potential farming plots. Martin notes that it
was a strenuous 45 minute horse ride from camping areas where water was available up to the site
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Figure 5.8 Plan view and cross-section of Cordova
Cave (adapted from Martin et al.1952:46)

Also in contrast to Tularosa Cave, the ceramic remains at Cordova Cave were sparse
enough that a three-fold scheme based on the ceramics found was created to classify the time periods represented: Pre-pottery; Plain Ware; and
Late Horizon (Martin et al. 1952). All the artifacts
found were assigned to one of these periods. Over
half the excavated levels at the site were considered to be pre-pottery. Again unlike Tularosa
Cave, Cordova Cave had few perishable artifacts.
Martin believed that a slow burning fire at the site,
that probably took place between AD. 1 andA.D.
500, was responsible for the layers of ash and
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charcoal in the stratigraphy, and burned whatever some preliminary survey and excavation at the
flammable materials were there at that time. He site in 1969. Luckily, probably because of its losuggested that the site was not heavily used after cation high on the canyon wall, the site was largely
that time, and then only by hunting parties.
undisturbed. Figure 5 .9 shows a floor plan of the
Although not abundant, maize was found in site and the units excavated.
all levels of the site. No pits, postholes or burials
were found. No radiocarbon dates were run by
F RE S NA L SHELT ER
Martin (Martin et al. 1952), but later some charcoal found in the deepest level excavated was
dated to 2810±60 B.P. (Wills 1988). Wills suggests that a cautious estimate, given that the wood
may have been old when burned, would be to use
a date of2600-2500 B.P. This would make the
pre-pottery levels at Cordova Cave contemporaneous with both Tularosa and Bat Caves.
fDK
__ . ,.--···· ·~----·---·--,___:,--· JSJ.~ -·
Despite the paucity of other artifacts,
26 1
Cordova Cave yielded 383 projectile points and
blades, 145 of which were deemed classifiable
and from the pre-pottery levels (Martin et al.
1952). Of the 118 pieces of cordage found at the
site, 33 were from the pre-pottery levels, as were Figure 5.9 Plan view of Presnal Shelter, showing
15 of the 39 fragments of fur or feather cordage. units excavated (adapted from Moots 1990 :26)
Six of the 25 sandals found at the site were also
from the pre-pottery levels. All materials from the
The site was excavated for four seasons
excavation are curated at the Field Museum.
( 1969-197 3). The first three field seasons were
conducted under the auspices of Eastern New
Mexico University and the last under Human SysFRESNAL SHELTER, NEW MEXICO (LA 10101)
tems Research, a cultural resources management firm
(Jones 1990; McNally 1996; Moots 1990). Each
Fresnal Shelter is located on the eastern edge of season, a different strategy was used for vertical
the Tularosa Basin, high on the south-facing wall control, including arbitrary 5 cm and 10 cm levels
ofFresnal Canyon (Jones 1990; McNally 1996; and natural stratigraphic levels. Flotation and paMoots 1990). The shelter is a single room that lynological samples were also taken. All sediments
provided about 300 square meters of protected removed were sifted through a 1/8 inch screen
living space. The site is at an elevation of 1920 m. augmented with selected flotation. All artifacts were
A permanent, spring-fed stream runs through catalogued by excavation unit and by elevation beFresnal Canyon, providing valuable water in this low datum. At the close of the 1972 season, half the
dry environment. The Rio Grande is 32 km to the site had been excavated.
west of the Tularosa Basin.
Unfortunately, there has been no systematic
Fresnal Shelter was discovered in the late reconstruction of the stratigraphy of the site, and
1950s or early 1960s by a small group of amateur little analysis of the features that were found.
archaeologists who recognized its importance (Jones There was at least one burial of an infant re1990; McNally 1996; Moots 1990). Cynthialrwin- covered from the site in the 1971 season (Hall
WtlliamsandEastemNew Mexico University did 1973; McNally 1996). Bioturbation was an is-
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sue at the site (Bohrer 1981 ); it is not uncommon to find packrat feces still adhering to some
perishable artifacts. In addition, many of the 27
radiocarbon dates now available from the site
do not fall in stratigraphic sequence, another
indication of stratigraphic complexities. Phil
Shelley (2001, personal communication) doubts
if the stratigraphy from the excavated portion of
the site is recoverable.
The radiocarbon dates available from the
site were taken primarily from maize or charcoal, although one of the early dates (5090±60
B .P.) was run on bison dung taken from the floor
. of the cave (Tagg 1996). The Fresnal Shelter
radiocarbon dates range from a venerable
7310±75 B.P. to a recent 1665±55 B.P. Obviously the site was used over a long period of
time, but note that the earliest maize dates to
2945±55 B.P., comparable to the earliest dates
from the sites in the Mogollon Highlands.
Jones (1990) and McNally (1996) suggest
that the site was used as a seasonal hunting base
camp during the late summer and early fall, based
on the range and form of the lithic artifacts and on
the faunal remains. Bohrer ( 1981) found in an
analysis of the floral remains that wild plants were
preferred at the site over maize or beans and suggests that food was plentiful, given the quantity of
uneaten foods.
The numbers of artifacts removed from the
site in the four seasons of excavation is stupendous: 25,269 pieces of bone; 700 pounds of vegetal material; 400 sandals; thousands of pieces of
cordage, knots and snares; 20 basketry fragments;
200 feathers; several hundred samples of charcoal; and 6.5 million pieces of lithic material (Jones
1990; Tagg 1996)). As part of the lithic material,
there are 128 stylized bifaces that were analyzed
by Jones (1990) in his master's thesis. Jones identified 21 types of projectile points that showed
culturalinfluencesfromtheArchaicChihuahuaand
Cochise/Mogollon and with the Oshara tradition
of northern New Mexico. Moots ( 1990) examined 252 pieces of cordage in her master's thesis

and found that cordage was most abundant from
the period of 3896-2782 B.P. She also believed
that the existence of many short pieces knotted
together indicated that cordage was in short supply. McNally ( 1996) analyzed a subsection of the
debitage in her master's thesis, comparing it in form
to debitage from Stanton Ruin, a Jornada
Mogollon Lincoln Phase pueblo. She found that
both sites shared the extensive use oflocally available raw materials and that there was little formal
difference between the two, despite postulated
dissimilarity in sedentism and subsistence strategies. Most recently, Merchant (2001) examined
and described 159 sandals or sandal fragments
found at the shelter, identifying 13 types of sandal
styles. Note that despite the earlier report of over
400 sandals, Merchant found only 159 to examine, suggesting that there was some inflation in the
earlier number, or that some sandals were lost or
not collected. Nevertheless, 159 sandals is a very
large number, far exceeding the findings at almost
any other site. This is a rich site, especially in regard to the perishables found.
All materials from Fresnal Shelter are curated
at Eastern New Mexico University, in Portales,
New Mexico.

DATA COLLECTED FOR THIS RESEARCH

A portion of the available cordage, sandals and
projectile points were examined for each of the
sites. Those not examined include some projectile points from Tularosa Cave and Cordova
Cave, where the number exceeded the time
available to examine them, the cordage and sandals from Cordova Cave, which evidently were
not saved, and some cordage, sandals and projectile points from Fresnal Shelter, where the
quantity of artifacts was so enormous that only
those artifacts from chosen units were examined.
Because of the volume of material from
Fresnal Shelter, only the artifacts from units that
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provided the largest number of radiocarbon dates
(Jones 1990; Tagg 1996). Thus, despite stratigraphic anomalies,there was some level of confidence in the chronometric control. I chose units
FIS (3500-3000 B.P.), B27 (1837-2915 B.P.),
C29 (3428-2915 B.P.), E 25 (6000-1900 B.P.),
D25 (6000 to 2900 B.P.), E28 (5900 to 2830
B.P.), and C 25 (5950 B.P.). Note that despite
the fact that these are the most securely dated units,
they vary widely in the time period and the length
of time represented.

Cordova Caves was far smaller than the number of sandals reported by Martin and others
(1952), with none at all available from Cordova
Cave. The published descriptions of the sandals found at these sites (Martin et al. 1952)
are excellent, which allowed me to draw conclusions despite the lack of physical specimens.
Table 5.4 shows the number of sandals analyzed from each site.

Cordage

Site Name

Table 5.3 shows the numbers of vegetal or
spun hair cordage artifacts analyzed from each
site. There was no cordage available from
Cordova Cave, presumably because Martin
curated only a portion of the artifacts recovered at the Mogollon Highlands sites (Steven
Nash, personal communication, November 12,
2001).

Bat Cave
Tularosa Cave
Cordova Cave
Fresnal Shelter
Total

Table 5.3 Number of cordage fragments analyzed
Site Name

No. of Pieces
of Cordage Analyzed

Bat Cave

149

Tularosa Cave
Fresnal Shelter
Total

100
226

No. of Pieces
Reported in Site
Reports
75 + unknown
number from
Wills' excavation
151
1000s

475

Table 5.4 Number of sandals analyzed
No. of Sandals
Analyzed
3
3
0
35
41

No. of Sandals
Reported in Site
Reports
2
18
6
159
185

Projectile Points

Projectile points were far more numerous
than sandals. Every available point was analyzed when time permitted. Unfortunately, many
of the Bat Cave points at the Peabody Museum
were not available at the time of my visit. I was
also forced, by time constraints, to sample only
a fraction of the total points from preceramic
levels at Tularosa Cave, Cordova Caves and
Fresnal Shelter. All the points examined were
curated. Table 5 .5 shows the number of points
analyzed from each site.

Sandals
Table 5.5 Number of projectile points analyzed

Every sandal that was available from the
preceramic levels of Bat Cave and Tularosa
Cave was analyzed. Only a fraction of the sandals from Fresnal Shelter was analyzed, but
luckily Merchant (2001) had just finished a thesis that describes each of the 159 sandals or
sandal fragments from the site. The number of
sandals available for analysis from Tularosa and

Site Name

Bat Cave
Tularosa Cave
Cordova Cave
Fresnal Shelter
Total

No. of Points
Analyzed
62
28
18
32
140

No. of Points
Reported in Site
Reports
157
99
145
128
529
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ANALYSES DONE FOR THIS RESEARCH

3. Inter-cluster comparisons between the
two geographic areas test whether iso-chrestic style
in cordage and sandals is more dissimilar between
the two areas than within each one, and whether
the iconological style of projectile points is shared
across the two areas as hypothesized. In this latter case, there would be little difference in the relative proportions of a particular point style (for
example, San Pedro points) within and between each
of the two areas.

Because patterns within each site must be understood before they can be compared to artifact stylistic patterns between sites, several levels ofcomJxll1SOI1
are required. For each analysis of an artifact type, a
hierarchy of these comparisons was made:
1. Intra-site comparisons of each of the
artifact classes determine the homogeneity of the
artifacts from each site.
2. Inter-site, intra-cluster comparisons of
the artifacts found in either the Mogollon Highlands
or at Presnal Shelter demonstrate the diversity of 1 No site report on Fresnal Shelter has been
artifact style within a postulated marriage group. produced. The number given is from Tagg (1996) .
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Chapter Six

Cordage

Cordage is an everyday object, useful, ubiquitous
and mundane. We differentiate cordage on the
basis of diameter, as in rope, twine, string and
thread, or on the basis of use, as in clothesline,
packing twine and kite string. These terms show
how important cordage was in our own near past.
Although cordage was probably even more important in the Archaic Southwest, when many of
the other fastener technologies we use today were
not available, it is inappropriate to differentiate
archaeological cordage by use or by diameter. We
don't know what uses would have categorized
cordage in the past, especially because most of
the pieces we find are fragments discarded in
middens. Cordage is also available in a continuum
of diameters, so using today's terminology based
on thickness may bias us as to how the cordage
would have been viewed and used in the past.
For example, ¼ inch diameter cordage would be
considered appropriate for a clothesline now, but
may have been used as climbing rope in the past
(Roberts 2004 ). Although many collections catalog cordage under terms such as string, rope or
twine, the term cordage is used to include all spun
· or simple plaited materials. Artifacts that were made
by a series of more complex actions, such as sandals or sashes, even when they are plaited in construction, are not included in this analysis, although
any cordage elements of them are.

AN ALYSIS

This analysis of the cordage from each site includes
all vegetal fiber or hair cordage. It excludes knots
made from unprocessed yucca or sotol leaves,

sinew cordage, and all rabbit hide cordage without a vegetal fiber cordage base. As mentioned
earlier, the last were probably originally parts of
fur blankets. However, when the rabbit hide was
twisted around a vegetal fiber cord, the base cord
is included in this analysis.
There was no cordage available for analysis
from Cordova Cave. The Field Museum does not
have any cordage from the pre-ceramic levels of
this site in their collection, despite the fact that 33
pieces were reported in the site report (Martin et
al. 1952:207). This means that the Mogollon Highland sample was created combining the Bat Cave
and Tularosa Cave collections.

SPIN STRUCTURE

Table 6.1 presents the spin structure for every
piece of cordage I examined from all three sites.
As a reminder about the terminology used, 2sZ
indicates two yarns, each initially spun s-wise, plied
together z-wise. Despite some of the unusual or
complex structures listed, the vast majority of the
cordage examined was either single or double ply.
Some of the more complex structures were found
in cordage that appeared to be something other
than utilitarian, such as a quadrilateral animal hair
cord (Dick 1965:80) that may be part of a gaming
set.
More interesting than the actual spin structures found at each site are the patterns of initial
spin, since that is where training networks are most
likely to be visible. A summary of the initial spin
direction of the cordage from each site is shown in
Table 6.2.
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Table 6.1 Spin structure of cordage included in this
analysis
Tularosa Cave Bat Cave Presnal Shelter Total
Spin
Structure
4
0
3
1
s
7
1
3
3
z
14
6
8
2s
0
7
5
1
2z
144
24
63+skein
56
2sZ
228
148
48
32
2zS
15
14
1
0
2zZ
3
1
2
0
3zS
2
0
l+skein
3sZ
0
4
4
0
0
4zZ
3
0
3
2(2s)Z
0
1
1
0
2(2z)S
0
10
10
0
2(2zZ)S
0
4
8
2
2(2sZ)S
2
17
6
2(2zS)Z
3
8
4
4
0
2(2sZ)Z
0
2
0
0
3(2sZ)Z
2
1
0
3(2zS)S
0
1
0
1
6(2sZ)S
0
475
226
149
100
Total

Table 6.2 Summary of initial spin direction of cordage
included in the analysis
Tularosa Cave
Spin Direction
S-Spin
Z Spin
Totals

Number
59
41
100

%
59
41
100

Bat Cave
S-Spin
Z-Spin
Totals

149+ skein

%
57
43
100

Number
34
192
226

%
15
85
100

Number
85+ skein
64

Presnal Shelter
S-Spin
Z-Spin
Totals

Bat Cave and Tularosa Cave, and compared them
to those from the Tularosa Basin site of Presnal Shelter in Table 6.3. Note that the overall sample sizes
are serendipitously similar, 249 pieces from the
Mogollon Highlands and 226 from Presnal Shelter.
Table 6.3 Summary of cordage initial S-spin direction
from all sites

S-Spin
Z-Spin

Mogollon Highlands
%
Number
57
145
53
104

Tularosa
Number
34
192

Basin
%
15
85

The distribution of initial spin is statistically
significant for both of the areas in this study. Because of the large sample sizes, a Z-test was used,
despite the fact that this is really nominal-level data.
For a two-tailed test with a= 0.05, a Z-score of
1.96 allows me to reject the null hypothesis of no
difference in spin direction from what would be
expected from random choice. (The probability
of spinnings-wise is 0.5, as is the probability of
spinning z-wise.) The Z-score for the Mogollon
Highlands case is 2.53, and the Z-score for the
Tularosa Basin case is -10.53. This is interesting,
since the initial spin frequency from the Mogollon
Highlands does not, at first glance, appear to be
statistically robust. This is where the advantage of
a large sample size (249 pieces) becomes clear.
Although final twist is not addressed here, a similar dichotomy exists between these regions, due
to the overwhelming preference for using an opposite twist direction from the previous spin when
plying cordage.
Fiber Materials

Of more interest yet than the analyses of
cordage from each site is any regional patterning
that may or may not support the hypotheses tested
in this research. The initial-spin results from the
two Mogollon Highland sites were not combined,

Another potentially informative attribute in cordage is the material chosen to make it. In the Southwest, the most common materials from the Archaic
period are hard leaf fibers from Yucca spp., sotol
(Dasylirion wheeleri), or Agave spp.; bast fibers,
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usually from Apocynum spp. or milkweed (Asclepias ); or human hair (Kent 1983: 17, 27). Surprisingly, no human hair cordage was found in
any of the collections examined. Almost all the
materials used were either hard leaf or bast fibers. The hard leaf fibers from yucca, stool or
agave cannot be distinguished to species without a high power or electron microscope and
considerable training (Haas 2003; Kent 1983: 1923).
Thus,they are all referred to as "hard leaf
fibers." The softer appearing fibers may be bast
fibers, which are most likely Apocynum spp. Since
identification of raw materials is suspect without
the trained use of high power magnification, there
is always the possibility that what was identified
as a bast fiber was actually heavily processed
hard leaf fiber (Cosgrove 1947:68; Kent
1983:19-23). However, the color (which is a
creamy white or a reddish brown), the appearance (with curling and fluffy ends) of the fibers
when viewed under low magnification, the sheen
(higher reflectivity) and the soft, pliable texture
were different from those of cordage definitely
made from a hard leaf fiber. O'Neale (1948)
identified extensive use of Apocynum cordage
and textiles from Chihuahuan sites, while
Cosgrove (1947:67-68) reported use of Apocynum from southern New Mexico. Vorsila
Bohrer (1971) also reported the presence of Apocynum cf. suksdorfii at Fresnal Shelter. The identified bast fiber (most likely Apocynum) is materially
different from the hard leaf fibers. If this is incorrect, the fact that its appearance is so different
from other hard leaf fiber materials tells us that, at
minimum, the processing of the hard leaf materials
is distinctly different. In other words, even if the
material isn't different, the processing of the material is.
Table 6.4 presents my identifications of the
fiber materials used in the cordage I examined from
Tularosa Cave, Bat Cave and Fresnal Shelter.
Small amounts of other materials were identified,
including cotton, Lepus hair and other, a catch-all

category that includes juniper bark (commonly
calledcedarbark(Kent 1983:19))and wool. The
cotton and wool are obviously instrusive cordage
from other levels, since both cotton and sheep were
introduced to the area considerably after the Late
Archaic. Luckily, the percentages of cordage made
of later materials are small.

Table 6.4 Numbers of fiber materials identified in the
cordage from the sites included in this analysis
Fiber Type
Hard Leaf
Bast
Cotton
Other
Total

Tularosa Cave
59
37
1
3
100

Bat Cave
80
59
1
4
149

Presnal Shelter
43
174
8
1
226

Table 6.5 presents a summary of the fiber
materials used to make the cordage examined from
the Mogollon Highland sites ofTularosa Cave and
Bat Cave, and from the Tularosa Basin site of
Fresnal Shelter. Again, note that there is a significant difference in the fiber materials chosen in the
two regions.
Table 6.5 Summary of identified fiber materials used in
cordage from the Mogollon Highlands and the
Tularosa Basin
Material
Hard Leaf
Bast

Mogollon Highlands
Number
%
139
56
96
39

Tularosa Basin
Number
%
43
19
174
77

The two columns of Hard Leaf and Bast do
not add up to 100% because of the small number
of cords made with other materials.
As shown for the initial spin direction, a Ztest can be used to determine whether the material
choice is statistically significant, and again, the distribution material choice is statistically significant
for both of the areas in this study. Because it requires making some simplifications of real-world
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choices, the results of this analysis should be used
cautiously. For a two-tailed test with a= 0.05, a
Z-score of 1.96 is sufficient to reject the null hypothesis of no difference in material choice from
what would be expected by random choice. This
assumes that the probability of using a leaf fiber
like yucca is the same as the probability of using a
bast fiber, and setting both to 0.5. This is an oversimplification of the real situation, since other fiber
choices were occasionally made, however, it allows a more rigorous look at the data, and thus is
worth doing. The Z-score for the Mogollon Highlands case is 2.73, and the Z-score for the Tularosa
Basin case is-8.89.
Oddities

The unusual pieces in the cordage I examined are
not used in this analysis. For example, four fragments
of cordage from Bat Cave were made of hare hair,
Lepus sp. (Irene Good, personal communication,
October 19, 2001). These were probably spun
on a base of Apocynum. One of the hare hair
cords is a complex structure made of two pieces,
each 6(2sZ)S and about 0.75m long, connected by
an additional shared 2sZ cord that is spun into the
6(2sZ)S structure in the middle of the length. Dick
(1965:80 and Figure 53) suggested that this artifact, shown in Figure 6.1, is part of a gaming set.

Figure 6.1 Detail of the "Gaming set" cordage made
of Lepus sp. hair from Bat Cave

Presnal Shelter also has cordage that differs
in a swprising way. A number of the pieces of bast
fiber cordage from that site were rubbed with ochre.
One fragment was even candy-striped, made by
plying a strand that had been rubbed with ochre
together with another that had not. The effect of
this treatment is striking. None of the other sites
had any cordage where ochre rubbing was noticeable, and the site reports (Martin et al. 1952;
Dick 1965) do not mention any such treatment.

DISCUSSION OF RESULTS

Cordage spin and material are interesting on their
own for specialists, but the real value of this research comes from the implications and conclusions that can be drawn from the data. These
hidden choices are what allow archaeologists to
see beyond typologies of raw materials and technology to the humans who made and used the tools.
Once analyzed and thoughtfully considered, the
results allow us to see human behavior, and particularly, human interactions between different
kinds of social groups.
The isochrestic attributes of cordage that are
likely to reflect differences in marriage groups, and
thus craft training, are initial spin and material
choice. Some of the oddities discovered during
my analysis of the cordage from the site collections may also offer insights into either craft training or iconological signaling.
As summary, Table 6.3 presents the analysis
of cordage initial spin from the three site collections. The two Mogollon sites, Bat Cave and
Tularosa Cave, together had an initial S-spin in
57% of the 249 fragments of cordage examined,
while the Tularosa Basin site of Presnal Shelter
had an initial S-spin in only 15% of the 226 fragments of cordage examined. Both of these results
were significantly different from random using
a =0.05.
Likewise, as seen in Table 6.4, hard leaf fiber was used at the Mogollon sites 56% of the
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time, as opposed to only 19% of the time at Presnal
Shelter. Since all the sites included cordage made
from both hard leaf and bast fiber, both of these
kinds of fiber were obviously available to the
peoples at each site. Indeed, Presnal Shelter,
where bast fiber was very heavily used in cordage
(77% of the fragments examined), has yucca, sotol, and agave growing in the immediate area today (McNally 1996). Bohrer (1981) reported
edible remains of all three at the site, showing that
the decision not to use hard leaf fibers was not
based on local availability.
Finally, the cordage examined from both Bat
Cave and Presnal Shelter showed some small differences from what I had expected. Ocher was
used to color some of the cordage from Presnal
Shelter, a practice not seen at the other sites. The
use of ocher seemed to correlate with the use of
bast fiber, but this might just be an artifact of the
prevalence of this material in the collection. Interestingly, ochre staining of basketry was found in
southeastern New Mexico (Mera 1938:52), while
ochre staining of matting was reported in Coahuila,
Mexico (Taylor 1948; MartinezdelRio 1953).
In addition, ochre staining of atlatls has been reported from Sonora, Coahuila and Chihuahua,
Mexico, as well as from the Hueco and Guadalupe
Mountains of New Mexico and Texas (Ferg and
Peachy 1998). It may be that even as early as the
Late Archaic, ochre coloring was used to decorate artifacts in the southern and eastern parts of
the Southwest.
Four of the fragments of cordage at Bat
Cave, including a spectacular piece from a gaming set, were made of spun Lepus hair. The use of
this material was tentatively identified only in one
other artifact from another site from the Southwest (Kent 1983:26). Unfortunately, while these
"oddities" are fascinating to contemplate, they are
neither numerous nor common enough to use them
in this analysis of how cordage manufacturing
choices might reflect training networks and, ultimately, marriage groups. They hint, however, of
the possibility of ritual function or a desire for deco-

ration, in the case of ocher application, or of indivictual or group innovation in the case of spun Lepus
hair.
Since each of the sites included in my analysis had some previous analysis of the cordage artifacts, my results must be compared with those
found by earlier researchers and any differences
must be reconciled or explained. The Bat Cave
site report (Dick 1965) describes a brief analysis
of the cordage from the site. This analysis found
that Yucca cordage outnumbered "grass" cordage two to one and that "s-twist" cordage was
twice as numerous as z-twist cordage (Dick
1965:69-70). Both of these statements are problematic. I suspect that the "grass" cordage is actually a bast fiber, based on the fact that I found no
cordage from the site that was made of grass, but
did find that about 60% of the cordage was made
from a hard leaf fiber, and that 37% was made
from a bast fiber. These percentages are close to
those reported in Dick ( 1965), particularly since
he uses a simple ratio to report his findings. In
addition, his frequencies also included the cordage found in the ceramic-yielding levels. Dick did
not recognize the existence of spun Lepus hair
cordage, and does not even mention the particular kind of hair that was used in his description of
the gaming set that includes the spectacular "quadrilateral animal hair cord" (Dick 1965:80). He does
report spun bison hair cordage that was found in
ceramic yielding levels (Dick 1965:70).
Dick's report is also difficult to understand
when he addresses the percentages of s-twist and
z-twist cordage (Dick 1965 :69-70), because he
does not define whether he is reporting initial spin
or plying twist. A close reading of the text implies
that he was likely to be describing the initial spin
of the cordage, in which case his results are close
to mine. It was found that 57% of the cordage
had an initial s-spin, while he reported a frequency
of 67% (from a ratio of 2: 1). Again, since Dick
uses a simple ratio and also includes the cordage
found at higher levels, our results essentially agree.
In addition to these results, there are some dis-
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crepancies between the provenience information
available with the collections and his reported results. For example, he reports a "ball" of yucca
string that was found in Level II (Dick 1965:70),
a ceramic-yielding level, while the provenience information attached to the "skein" of yucca cordage examined indicates that it was excavated from
Level IV, a pre-ceramic level. In addition, he reports that the ball of string is two-ply, while it was
then found that it consists of both two-ply and
three-ply cordage. Where conflicts occur between
the provenience information attached to the artifact and what Dick reported in his site report, the
provenience information was used. This in part
because of the fifteen-year delay in publishing the
site report. Despite these differences, however,
the results generally agree with those contained in
Dick's report.
The site report from Tularosa Cave and
Cordova Cave provided an analysis of cordage
by Bluhm and Grange (Martin et al. 1952). Their
analysis of the cordage found at these sites is more
detailed than Dick's (1965). In addition to reporting
overall numbers of cordage types from the sites,
Bluhm and Grange also analyzed the cordage from
all of Cordova Cave and from two units from
Tularosa Cave in more detail. For Tularosa Cave,
they found that 61 % of the cordage from the two
units from Tularosa Cave was made of hard leaf
fiber and 34% was made from bast fiber (Martin
etal.1952:215). Theuseofbastfibe rincreased
through time, so that it was used for 25% of the
cordage from the pre-pottery levels and had
grown to 66% of the total in the San Francisco
through Tularosa mixed levels. Around 70% of
the hard leaf fiber cordage is initially spun s-wise,
while 100% of the bast fiber cordage from prepottery levels in the two test units is spun z-wise
(Martin et al. 1952:216). The cordage from
Cordova Cave showed essentially the same pattern (Martin et al. 1952:216), but cordage made
from hard leaf fibers was 75% of the total in all
levels (Martin et al. 1952:215). Looking at Fig- ·
ure 75 (Martin at al. 1952:209), about 50% of

the cordage from the pre-pottery level at Cordova
Cave was made from hard leaf fiber and spun swise; 30% was hard leaf and spun z-wise; 20%
was bast fiber and spun z-wise and 10% was
bast fiber and spun s-wise. Totaling these, and
accommodating the uncertainty implicit in using
a bar chart, about 75% of the pre-pottery cordage from Cordova Cave was made from hard
leaf fiber, with 25% from bast fiber, while slightly
less than 60% was s-spun with the remainder spun
z-w1se.
These results essentially agree with this study.
59% of the cordage from the pre-ceramic levels
at Tularosa Cave had an initial s-spin. This compares well with the 52% that would be expected
from Bluhm and Grange's analysis, using the percentages reported in the previous paragraph. 59%
of the cordage examined was made from hard leaf
fiber, a much smaller percentage than the 75% hard
leaf cordage from the pre-pottery levels found by
BluhmandGrange( Martinetal.1952:2 15). Since
Bluhm and Grange only examined the cordage
from two units, however, this discrepancy is not
unexpected. For Cordova Cave, Bluhm and
Grange found that about 75% of the pre-pottery cordage was made of hard leaf fiber, agreeing with their findings at Tularosa Cave, and
somewhat higher than my findings. Given that
their sample size was 32 pieces of cordage
(Martin et al. 1952:207), this is an acceptable
agreement. Cordage with an initial s-spin was
about 55 to 60% of the total, as shown above,
which agrees well with the 59% findings from
Tularosa Cave.
The results from Fresnal Shelter do not agree
as well with the previous research reported by
Moots ( 1990). Moots' analysis from Fresnal Shelter was based on the cordage from a number of
units. Unfortunately, the same cordages that Moots
analyzed were not examined. To save time, Moots'
analysis was used in addition to the cordage that
was analyzed to expand the sample size, and thus
the cordage from the two excavation units included
in both studies were not re-examined. It was later
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found that Moots' analysis was not as detailed as
initially believed, making it difficult to use some of
her analysis. For compound cordage, where there
are at least three spin or twist directions to report,
she reported only the last two, thus making it impossible to compare her results from this category
with the analysis of initial spin, since it is not unknown for spin directions not to reverse between
plying steps. Additionally, Moots did not differentiate between the different kinds of vegetal fibers
used to make cordage, so that her results could
not be used in that part of the analysis. Because
she presented her data by excavation unit, a new
summary of it is shown in Table 6.6.

Table 6.6 Summary of initial spin results for cordage
from Presnal Shelter reported by Moots ( 1990)
Initial Spin
S-wise
Z-wise
Total

Number
73
81
154

%
47

53
100

As seen when these results are compared to
mine in Table 6.2, Moots found far less preference for an initial z-spin in the Presnal Shelter
cordage. Since different sampleswere examined,
this difference cannot be explained. It is possible that there are real differences in the character of the samples we each selected from the
site, but re-examining the cordage from the units

Moots' analyzed is the only way to test this.
Although there is confidence in the reults, there
is some comfort in recognizing that combining
theresults, as shown in Table 6. 7, still shows a
clear and significant preference for an initial zspin (using a=0.05).
As shown in the results above, there are significant differences in the isochrestic stylistic patterns in the cordage from the Mogollon Highlands
and from the Tularosa Basin site of Presnal Shelter. The cordage from both of the Mogollon Highland site collections analyzed is similar in both initial
spin and material choice. The cordage from
Cordova Cave, as reported by Bluhm and Grange
(Martin et al. 1952), is also consistent with this
pattern of relying more on hard leaf fibers and of
applying an initials-wise spin. A very different pattern is seen in the cordage from Presnal Shelter.
There, Apocynum is the preferred material, and
most of the cordage is initially spun z-wise. This
difference in cordage attributes between these two
areas must reflect some sort of social distance, as
will be discussed below.
Table 6. 7 Summary of initial spin results for cordage
from Presnal Shelter combining data from Table 6.2
and Table 6.6
Initial Spin
S-Spin
Z-Spin
Total

Number

%

107

28

273
380

72
100
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Chapter Seven

Sandals

There are few artifacts as personal and evocative
as sandals. Sandals were created for an individual
foot, so that the size indicates the stature, and perhaps the age or sex, of the wearer. Worn sandals
often retain the imprint of the wearer's foot, and
sometimes are caked with mud or dust from that
person's travels. These attributes make it easy to
move beyond the artifacts to the people who wore
the sandals hundreds or thousands of years ago.
Moreover, sandals are culturally informative. The
manufacture of a sandal requires more decisions
than making cordage, so that it contains more variables to examine. This is useful, especially when
those variables are still limited enough that it is
possible for patterns to emerge without examining
hundreds of artifacts. Luckily, Archaic sandals
were also easy to make and were probably seriously worn after one or two days of vigorous travel
(Phil Geib, personal communication, January 10,
2005), and significant numbers of them are found
at some dry cave sites in the Southwest.
The relative abundance of sandals made them
more attractive for this study than baskets, an artifact class that was also considered. In fact, a
number of baskets from Fresnal Shelter were analyzed before it became clear that the sample size
was equal to the number of stylistic patterns. In
other words, baskets provided so many variables,
both overt and hidden, that each was unique. Sandals supplied a happy medium between the simplicity and abundance of cordage and the
complexity and scarcity of baskets.
Abundance in the case of sandals was slightly
misleading, as discussed in Chapter 5. Many of
the sandals that had been reported for Tularosa
Cave, Cordova Cave and Fresnal Shelter no longer

exist or are no longer available. The sandals that
were accessible were analyzed and complemented
by earlier reports to support my results. The
sample sizes for sandals are small, even when those
described in the field reports but no longer available for examination are included. Because of this,
and because sandals exhibit a large degree of
variation, statistical techniques to test for significant trends were not used. Instead, simple frequencies are reported.

ANALYSIS RESULTS

There are three primary methods of making the
sandals that have been found in prehistoric sites in
the Southwest: twined, plaited, and plain weave,
using terminology from Deegan (1993, 1995).
Plain weave sandals are also often referred to as
"wickerwork," particularly in the older literature.
All the sandals from the pre-ceramic levels at the
three sites from which I have examined samples
are plain weave in construction, as are all preceramic sandals from all four sites. They are all
either two-warp or four-warp weft-faced (or weftdominant) plain weave, with no examples of sandals with greater than four warps. In addition, only
two of the 38 sandals I examined for this research
used spun elements for weft, warp or ties. None
of them used plied cordage, and the two examples
of spun elements were loosely spun, and would
not be considered cordage. Thus, none of the sandals contributed to the cordage results reported
above.
Most of the sandals examined were fragments, with only few complete sandals. In addi-
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tion, a number of the sandals were apparentl y
never completed, with the weft or warp structures
either extending out or tied off expediently. The
analyses that follow reflect this fragmenta ry nature, with varying numbers of attributes reported
dependin g on how many sandals exhibited each
attribute. Thus the number of sandals with intact
warp selvages at the toe, for example, will differ
from the number with intact warp selvages at the
heel.
As with the cordage, there were no sandals
available for analysis from Cordova Cave, despite
the fact that Martin and others (1952) reported
. six in the field report. All the available sandals from
the pre-ceram ic levels at Bat Cave and Tularosa
Cave were examined , and those results are presented here. The discussio n of results are augmented with informati on published in the field
reports for Bat Cave (Dick 1965), Tularosa
Cave and Cordova Cave (Martin et al., 1952),
and an unpublished thesis on Fresnal Shelter sandals (Merchan t 2001 ). In a few cases, my results differ from those published in the field reports,
specifically for the three sandals from Bat Cave.
This is also discussed in the second half of this
chapter.
This section presents the results of analyses of the sandals examined . Because two-warp
plain weave sandals and four-warp plain weave
sandals use inherently different construction methods to create warp selvages, the results are split
into descriptio ns for two-warp sandals and then
for four-war p sandals. Each table presents the
results for the sandals from each site. Due to
space constrain ts in some tables, "TC" is used
for Tularosa Cave; "BC" for Bat Cave; and "FS"
for Fresnal Shelter.
Overall Construction
Table 7 .1 presents the number of sandals from
each site made with each of the two major construction methods, two-warp or four-warp plain
weave.

Table 7 .1 Overall fabric constructio n of all sandals
from the Pre-ceramic levels (All Plain Weave)
Four-Warp PW
2
Bat Cave
1
Tularosa Cave
9
Fresnal Shelter
12 (29%)
Total

Site

Two-Warp PW
1
2
26
29 (71 %)

Total
3
3
35
41 (100%)

Hyland andAdov asio (2000) have argued
that four-warp sandals are a later style than twowarp plain weave sandals and that they do not
appear until after 4450 B .P. Because the pre-ceramic levels at Fresnal Shelter represent a longer
period than from either of the two Mogollon sites
of Bat Cave and Tularosa Cave, it is possible that
the comparis on made here does not adequatel y
take into account differing temporal spans. It is
conceivable, and even likely, that some of the twowarp sandals from Fresnal Shelter are from the
Middle Archaic period, and so should not be compared to those from the Late Archaic. The only
sure method to determine if this really is a problem would be to individually radiocarbon date each
sandal.
Despite the evidence they have presented ,
however, there are concerns with Hyland and
Adovasio 's work (2000). Their research is built
on Hyland 's analysis of the fiber perishabl e artifacts from Pendejo Cave, a site where the
stratigrap hy was probably disturbed by bioturbation (Dincauze 1997; Chrisman et al. 1997).
The fiber artifacts that Hyland andAdov asio use
to construct their argumen t were not dated directly, relying instead on radiocarb on dates associated with the features and stratigrap hy from
the site. In addition, the sample sizes used in
their analysis are small, leading to q_uestions
about whether their sample is represent ative of
the group as a whole or represent s the work of
a small number of potentiall y eclectic individuals.
Because of the possibilit y that Middle Archaic sandals were being included in a compari-
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son for which they are temporally unsuited, the
radiocarbon dates available for Presnal Shelter
were used to see whether the percentage of fourwarp sandals from the site varied between units
that appear to have different temporal spans. It
was found that four-warp sandals consistently
make up 20-30% of the total number from each
unit, except where the total number of sandals recovered is very small. This is true for the oldest
unit (D25), where one of the five sandals found
(20%) was four-warp, and in the youngest unit
(B27), where one of the three sandals found (33%)
was four-warp. In addition, in the unit that yielded
the greatest number of sandals (Square E25), all
five four-warp sandals were found stratigraphically
in the middle of the 15 total sandals recovered.
Based on the existing information for the site, it
seems unlikely that middle Archaic sandals have
been included in my sample, although I cannot definitively state that this is true.
Sandal Toe and Heel Silhouette
Toe and heel shape or silhouette (Deegan 1993,
1995), can be important stylistic attributes in sandals. Using Deegan's terminology (1993), the intact sandal ends from each site have been
classified. Table 7 .2 and Table 7 .3 present the
results of this analysis for the two-warp and fourwarp sandals, respectively.
From the tables, note that pointed toes
seem to have a higher correlation with a two-warp
construction than with a four-warp construction,
as makes sense. Tying off two vertical warps can
easily lead to a pointed selvage, while the topology of completing four warps would be more consistent with a square or rounded toe. It is still
possible to make a toe or heel of any desired shape
using either of these construction techniques. Indeed, almost half the two-warp plain weave sandals have a square toe, while one four-warp plain
weave sandal has a pointed toe. In some cases,
this result was achieved by varying the selvage
method, as shown later in this chapter.

Because, as mentioned above, many of the
sandals examined are fragments rather than complete specimens, it can be difficult to identify the
type of sandal called a scoffer-toe sandal. Scuffertoe sandals are shorter than the foot for which they
were made, designed to cover the important ball
of the foot, but not the heel. They range in length
from 9 to 20 cm, and are often unusually wide.
One obvious difficulty when dealing with scuffertoe sandals is differentiating them from sandals
made for small feet. If the foot impression on the
sandal is_ not clear, then a scuffer-toe sandal might
be identified through a proportionally greater width
to length ratio.

Table 7 .2 Toe and heel silhouettes for all two-warp
sandals
Heel Silhouette
Toe Silhouette
Site Square Pointed Total Fishtail Round Square Total
2
2
2
0
2
0
0
TC
BC
0
0
0
0
0
0
0
2
4
2
8
FS
13
8
5
15
2
6
2
10
Total
7
8

Table 7 .3 Toe and heel silhouettes for all four-warp
sandals
Heel Silhouette
Toe Silhouette
Site Square Pointed Total Fishtail Round Square Total
0
0
0
TC
0
0
0
0
1
1
0
0
BC
0
0
0
2
1
4
1
5
5
8
FS
4
Total
1
5
5
3
9

Out of the Presnal Shelter sandals that were
analyzed, four sandals may be scoffer-toes. One
of these was a two-warp plain weave sandal, identified as potentially scuffer-toe due to the surviving
ties. This sandal could just as easily not be a scuffertoe sample, but the other three that were identified were mostly complete, including a majority of
the ties. These were all four-warp plain weave sandals with fishtail heels, and were notably short, wide
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and thick, with ties that did not include heel loops.
Figure 7.1 shows a mostly intact four-warp plain
weave scuffer-toe sandal with ties from Fresnal
Shelter. ·

southwestern sandals are made of Yucca spp., but
even within this genus, there is great variation in
leaf length and breadth. As well as leaf variety,
single or multiple leaves may be used for each
element (weft, warp, or tie), the leaves may be
pre-treated by shredding them, or by twisting
them, or both. After the Archaic period, cordage was sometimes used to make sandals, but,
as mentioned above, there were no sandals
made from cordage in the samples analyzed here.

Figure 7.1 Four-warp scuffer-toe sandal from Presnal
Shelter

In addition to the presence of scuffertoe sandals, the Fresnal Shelter sample also
included two distinctly crescent-shap ed fulllength sandals, one of which also had a fishtail. Figure 7 .2 shows the crescent-sha ped
sandal with a fishtail heel. Neither of these
sandals, both of which were two-warp plain
weave in construction, would have easily fit
an average foot.

Figure 7.2 Crescent-shaped two-warp plainwweave
sandal with fishtail heel

Tables 7.4 and 7 .5 show the range of
weft treatments for the two-warp and fourwarp sandals that were analyzed. The conWarp and Weft Fiber Treatment
vention "NL" is used to refer to whole
d yucca leaves, and "BL" to
narrow-leafe
the
is
sandals
in
Another stylistic variation
degree of processing, if any, of the fibers used to refer to whole broad-leafed yucca leaves in
create the wefts and the warps. The majority of these and the following tables.
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An additional characteristic of the weft
treatment that is not reflected in Table 7.4
is how the broader leaf ends are incorporated into the weft. In almost all the wholeleaf wefts, especially those that use multiple
narrow yucca leaves for each weft, the leaf
bases extend out along the bottom of the sandal. This construction may have created additional cushioning, making the sandals more
comfortable to wear.
Table 7.4 Weft treatments for all two-warp sandals
Site
TC
BC

Shredded
1
0
FS
3
Total
4

1 NL
0
0

1 BL
0
1
2
3

>l NL

1
0
19
20

>l BL Total

0

the 35 sandals from Presnal Shelter showed this
characteristic. In addition, the warps of the twowarp plain weave sandals from Presnal Shelter
most often used either single broad-leaf yucca
leaves or multiple narrow-leaf yucca leaves,·although neither of the patterns are unique or ubiquitous.
Table 7.6 Warp treatments for all two-warp sandals
Site Spun & Shredded JNL
TC
1
0
BC
0
0
FS
0
2
Total
2

1 BL

0
1
9
10

>lNL >l BL Total

1
0
13
14

0
0

2
1
25
28

2

0

1

1

26
29

None of the two-warp sandals have frayed
soles, a weft selvage that allows the cut and
spread weft ends to extend out past the warps
on the side of the sole (Martin et al. 1952:232).
As can be seen in Table 7.5, two of the fourwarp plain weave sandals from Presnal Shelter
have frayed soles.
Table 7.5 Weft treatments for all four-warp sandals
Site Shredded 1 NL 1 BL >l NL >l BL Total Frayed
Sole
TC
1
0
0
0
0
1
0
BC
0
2
0
0
0
2
0
FS
5
1
2
0
2
9
Total
1
4
6
0
12
2

Three of the four-warp plain weave sandals from Presnal Shelter had warp treatments more complex than reflected in Table
7. 7. One of the sandals whose warp is listed
as being made of multiple yucca narrowleaves in actuality had a warp made of spun
multiple leaves. Two of the four-warp plain
weave sandals contained warps of both narrow-leaf and broad-leaf yucca. These are
included in both columns. Because there were
two that showed this pattern, the resulting
totals were still whole numbers.
Table 7.7 Warp treatments for all four-warp sandals
Site Spun & Shredded JNL
TC
1
0
BC
0
0
FS
0
Total

1 BL

0
0
1

>lNL >l BL Total

0
2
6

8

0
0

1
2
9
12

Tables 7 .6 and 7 .7 present the warp treatments for the two-warp and four-warp plain
weave sandals that were analyzed. An interest- Toe and Heel Warp Selvages
ing observation is that only sandals from Tularosa
Cave used yucca that had been both shredded Although almost always hidden from view, warp
and spun. This was true for both two-warp and selvages can be very informative about sandal
four-warp plain weave sandals. This stands out manufacturing choices. The warp selvage shows
given the small sample size from that site (a to- the method of beginning and completing the weavtal of three sandals), and the fact that none of ing process, and the selvage is fundamental to the
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creatio n of a stable and long lasting sandal. The
toe selvage is often differe nt from the heel selvage. In addition, two-wa rp and four-warp plain
weave sandals require fundamentally different selvage topologies. My terminology for this category
is descriptive, so that warps that twist around each
other in a half-sq uare knot and then emerge out
of the body of the sandal to become toe ties are
categor ized as "twist and emerge ." Warps that
each end in a loop that enclose s the other warp
loop are referred to as "looped ." And warps that
do not interlin k, but rather are simply laid over
each other and secured by the wefts are "overlaid." The following tables present my results for
the toe selvage s (Table 7 .8) and heel selvage s
(Table 7 .9) for two-wa rp plain weave sandals .
Table 7 .10 shows both the toe and heel selvages
for four-warp plain weave sandals.
Table 7.8 Toe warp selvages for two-warp plain weave
sandals
Site Twined
TC
BC
FS
Total

0
0

Sq. Twist Loop Overlay Single Total
warp
Knot Emerge
2
0
0
0
2
0
0
0
0
0
0
0
12
3
0
6
14
3
1
2
6

One of the square- knotted two-wa rp plain
weave sandals from Fresnal Shelter is a possible
scoffer-toe sandal. The toe-wa rp selvage ofthis
sandal differs from that used in the scoffer-toe sandals shown in Cosgro ve (1947), which more often are twined together. Note that the total number
of two-wa rp plain weave sandals comple te
enough to identify the warp selvage is small, further reducing the sample size.
One interesting observation is that the fourwarp plain weave sandals show much more variation in the heel selvage than in the toe selvage .
This is the opposite pattern from that seen for twowarp sandals , where there are six differe nt toe
selvages but only three heel selvages.

Table 7.9 Heel warp terminations of the two-warp plain
weave sandals
Site
TC
BC
FS
Total

Total

Fishtail

Overlay

Sq. Knot
2
0
5
7

2

0
0

0
0

2
2

2

0
9

2

11

Table 7 .10 Toe and heel warp terminations of the fourwarp plain weave sandals
Simple Knotted Twist Knot
Site Knot Toe Knot
Twist
at toe Tot. af heel Fishtail Fishtail

TC
BC
FS
Total

0
0
3
3

0
0
3
3

0
0
0
0

0
0
2
2

0
0
3
3

0
1
0
1

0
0
2
2

Heel
Tot.

0
1
7

9

Tie System s

The tie system s of the majori ty of the sandal s
from all three sites are variant s of the toe-hee l
system (Deega n, 1993), althoug h the tie systems of the scoffer -toe sandals from Fresna l
Shelter do not fit into Deegan 's summa ry of
Anasaz i sandal attributes. Those sandals , however, are the only ones with survivi ng ties that
are not toe-hee l system s. In the rest of this section, a site-by -site analysis of the tie system s in
the sandals will be presented.

Tularosa Cave
The ties of the two Tularo sa Cave sandals with
preserv ed tie system s are both toe-hee l system s
and associa ted with two-wa rp sandals . One is
made of shredded yucca, twisted loosely S-wise;
the other include s a bundle of narrow -leaf yucca
whole leaves, also loosely twisted S-wise, as well
as other straps made of single whole leaves. What
makes these distinct from the Fresnal Shelter sandals is the unknotted extension of the warps at the
toe to make the toe loop. In the most comple te
sandal, shown in Figure 7 .3, the ankle loop is secured under the warp at either side of the foot,
and the heel loop is simply looped over the ankle
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loop and then tied in the back with a square knot.
The other sandal is less complete, but has one warp
emerging to form at least part of the toe loop. The
rest of the ball-of-foot mechanism pierces the sole
and emerges on the bottom. This tie system might
be influenced by the criss-cross tie system (Deegan
1993). In this second sandal, the ankle loop is
secured under the warps. This sandal is shown in
Figure 7 .4. One half of this loop terminates in two
square knots; the other half is secured to the warp
with another square knot.

Figure 7.4 Two-warp plain weave sandal from
Tularosa Cave

Figure 7.3 Complete two-warp sandal from Tularosa
Cave

Bat Cave
None of the sandals from Bat Cave have an intact
tie system. One of the two-warp plain weave sandals has two wefts that extended longitudinally and
that may have been part of the tie system.

Presnal Shelter
Several of the sandals from this site have complete or fragmentary tie systems. Except for the
ties in the four-warp plain weave scuffer-toe sandals, these were all toe-heel systems. Each of the
ties was made from whole, unprocessed yucca
leaves. Each of the sandals that have some tie system remaining are listed below with a description
of the ties.
There are probable toe-heel tie systems associated with some two-warp plain weave sandals, one
where the toe loop is attached to a twined toe-warp,
and another that is attached to a looped toe-warp.
This second sandal also has an ankle tie that was
worked through the mid-foot with the wefts. A third
sandal had a toe loop that was secured by passing it
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under the left warp. A fourth had heel loops that
wrapped around the knotted heel warps. The possible two-warp plain weave scuffer-toe sandal had a
toe loop that began with square knotted warps, then
extended and was knotted again in a square knot.
The warps, now a toe loop, continue to extend out
beyond this second knot. This mechanism is different
than that used in the Tularosa Cave sandals thanks to
the square knot that secures the warps before beginning the toe loop.
One four-warp plain weave sandal has a probable toe-heel tie system that is woven into the warps.
The three remaining four-warp plain weave sandals
with intact tie systems are scoffer-toe sandals that
have only toe ties, with no mechanism to secure the
sandal to the heel. The toe ties are secured mid-foot
by straps that extend and run under the warps with
the wefts. This mechanism can be seen clearly in
Cosgrove ( 1947), although the exact method to secure the toe loop to the toe waip selvage in the Presnal
Shelter sandals is markedly different from those
shown.

DISCUSSION OF RESULTS

Sandals, as mentioned earlier, have many more
attributes to be analyzed than cordage, but sample
sizes for these artifacts are smaller. This means that
while there are many features that may differ between the Mogollon and the Tularosa Basin, most
of the results imply rather than show that these dif-

struction, but there were regional differences between the Mogollon Highlands sites and the
Tularosa Basin site. The biggest regional difference is the existence of fishtail and scuffer-toe sandals from Presnal Shelter, when neither was seen
in the Tularosa Cave or Bat Cave collections. As
shown in Cosgrove (1947), both fishtail heels and
scuffer-toe sandals are common in the extreme
southern parts of New Mexico, and probably
originated in Northern Mexico. In this iconological
stylistic feature, the sandals from Presnal Shelter
are similar to sandals from Chihuahua (unpublished
analysis of the ASM Chihuahua Collection,
McBrinn 1999; Sayles 1936) and to those from
the Lower and Trans-Pecos areas of Texas (Sayles
1935). There was no clear patterning between
the Mogollon Highlands and the Tularosa Basin
otherwise in toe or heel silhouette, although
pointed toes are much more common in the sandals from Presnal Shelter.
There are also differences in weft treatments
between the two areas. The use of multiple untreated narrow-leaf yucca leaves for each weft is
very common in the Presnal Shelter collection, especially in two-warp sandals where it was used in
73% of the total (19 of 26 sandals). It is much
rarer in the Mogollon sites, where it was used in
only one of the three sandals available for my ex-

amination.
Of more interest is the warp treatment in twowarp sandals from Bat Cave, Tularosa Cave, and
Presnal Shelter. This is an excellent example of
isochrestic stylistic difference between the two
ferences might be important.
The attributes examined while analyzing san- areas. The toe-end warps of the sandals from
dals included: construction , warp treatment, weft Presnal Shelter are primarily secured in a squaretreatment, toe and heel silhouettes, and tie sys- knot or by overlaying each other under the weft.
tems. Toe and heel silhouettes, overall construc- In only one case did the warp emerge to become
tion and weft-treatm ent show iconologica l style. the tie loop for the tie system, and in th~s case it
Differences in each of these would have been vis- was securely square-knot ted first. This treatment
ible to even casual viewers. Warp treatment and contrasts with that used in both sandals with an
the details of the tie system are usually hidden and intact toe from Tularosa Cave where, at the toe,
the warps twist in a half square-kno t and emerge
reflect isochrestic style.
The sandals from all the sites examined were to become the toe loop. As will be seen below,
either two-warp or four-warp plain weave in con- this is a warp treatment used in all the two-warp
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plain weave sandals from Tularosa Cave and one
that continues throughout the occupation of that
site (Martin et al. 1952:232). Unfortunately, I had
no sandals with intact toes to examine from the
Bat Cave collection. Instead, I present the results
from the site report (Dick 1965 :75) to show that
this is the preferred treatment in my presentation
of other researchers' results below.
Dick ( 1965) described the sandals from Bat
Cave in his site report. Unfortunately, I found discrepancies between our results, although none that
would negate my conclusions. While Dick only
reported two sandals from the pre-ceramic levels, three with that provenience were found in the
collection at the Peabody Museum. Both of the
sandals that Dick reported were two-warp plain
weave in construction, while two at the Peabody
Museum were four-warp plain weave in construction, and only one was two-warp plain weave. A
thick layer of mud on the sole distinguished one of
the four-warp plain weave sandals. This is probably the same sandal that Dick describes as being
two-warp plain weave and extra large in dimension (Dick 1965:75). Dick suggests that this sandal may be designed for mud-walking. There is
also an error in the figure that shows Dick's Type
2 sandal (Dick 1965:74, Figure 48), defined as
being two-warp plain weave in construction. The
figure clearly shows a four-warp plain weave sandal.
Despite these problems, Dick's report (Dick
1965) does describe the Type 2, two-warp plain
weave sandals from the site as having warps that
are knotted at the heel and left free to become the
toe loop at the toe. This description was based on
ten reported sandals, two from pre-ceramic levels and eight from later levels. The Type 2 sandals
are also described as having warps made of shredded or loosely twisted fiber.
The treatment of two-warp plain weave sandal warps from Dick's (1965:75) report agrees
completely with the description of the 40 two-warp
plain weave sandals from Tularosa Cave and the
eight from Cordova Cave reported by Bluhm

(Martin et al. 1952:232). In this case, again, the
warps are knotted at the heel, but at the toe they
are tied (probably using a half square-knot, based
on the sandals examined by the author) and then
emerge to become the toe loop. Nine of the 40
two-warp plain weave sandals Bluhm reported
from Tularosa Cave were from the pre-pottery
levels, as was one of the eight from Cordova Cave.
Unfortunately, most of these sandals were not
accessioned, and so were not available for examination (Steven Nash, personal communication,
November 12, 2001). The concern was the possibility that the two pre-pottery sandals of this type
available for analysis from Tularosa Cave might
be different from the pattern reported by Bluhm.
The two two-warp plain weave sandals from the
overlying Pine Lawn level were examined to verify
that their toe-warp treatment did not change from
that used in the pre-pottery level. No difference
was found in how the warps were finished at the
toe in these later sandals. This supports the description in the site report (Martin et al. 1952: 232244 ).
Bluhm also reported that most of the warps
in the two-warp plain weave sandals were made
of crushed yucca leaf (Martin et al. 1952:232).
This can be contrasted with the sandals examined
from Presnal Shelter, where none of the warps
was made of crushed yucca, instead being made
primarily with whole leaves from multiple narrowleaves or from single broad-leaves. Dick (1965:75)
also reported that shredded yucca leaves or loosely
twisted fiber were used to make the Bat Cave
Type 2 sandal warps, supporting the inference that
this may also be a regional difference.
Bluhm (Martin et al. 1952:235) explicitly
commented that fishtail heels are not known from
the Reserve area, and were not found at either
Tularosa Cave or Cordova Cave. She did report
finding five possible scuffer-toe sandals from
Tularosa Cave (Martin et al. 1952:240). All were
from the San Francisco level or later, and one of
these is plaited.
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Merchant (2001) examined and described
all of the sandals from Presnal Shelter. Every sandal from the site was either two-warp or fourwarp plain weave, supportin g the belief that the
site is largely Late Archaic in age. Although this
sandal construct ion technique persists in the region througho ut the prehistori c period, it is less
common in later periods, where plain weave sandals often have more than four warps, and when
plaited sandals become common (Cosgrove 1947;
Martin et al. 1952; Dick 1965). Merchan t describes 13 types of sandals from Presnal Shelter,
although some of these types have only one or
two examples from the site collection, and others
are defined as children's sandal styles. She used
warp number, heel closure, toe closure and overall length, as well as overall shape to define her
types. Since sandals were, presumably, made for
specific individuals, there is a possibility that some
of Merchant 's variation reflects individua l foot
morphologies. Warp and weft treatment were not
factors in Merchant 's typology.
Merchant does define three types where the
warp, or part of the warp, emerges at the toe to
ultimately become a toe loop. These types together
make up only 11 % of the 159 sandals from Presnal
Shelter. Each of these types either has a fishtail
heel or is a scuffer-toe sandal, and in one type is a
scuffer-toe sandal with a fishtail heel. In each case,
the warps are knotted before becoming the toe
loop. This pattern is very different from that seen
in the Mogollon two-warp plain weave sandals
discussed above, both in overall construct ion
(scuffer-toe) orin heel silhouette (fishtail), and in
the warp-to-tie mechanis m.
From this summary, it is clear that there are
both iconological and isochrestic differences between the sandals from the Mogollon region and
those from Presnal Shelter. Although all the sandals share the same two construction techniques,
some of the sandals from Presnal Shelter would
look very different from any of those from the
Mogollon area even to a casual viewer. Both fishtail heels and the short, wide scuffer-toe style are

very noticeabl e, and some of the sandals from
Presnal Shelter combine these styles. But more
interesting for the purposes of my research are the
real differences in the isochrestic style of the nonexotic two-warp plain weave sandals from these
two areas. Both the warp materials and the treatment of the warp at the toe differ markedly. The
two-warp plain weave sandals from all three
Mogollon sites tend to use crushed yucca, sometimes loosely twisted, to make the warps. Those
warps are finnly knotted at the heel, but extend to
become the toe loop.AtFr esnal Shelter, two-warp
plain weave sandals use whole yucca leaves that
are never twisted to make the warps, and those
warps do not extend to become toe loops. Instead the warps are finished at the toe, and separate toe loops are then attached. This isochresti c
variation between the sandals from the two areas
would not be visible to casual viewers, but requires different mental templates for how sandals
are made. This differenc e also shows that these
two areas were not part of the same craft-training
network for sandals, but were, rather, parts of two
different marriage networks.
It is interesting that differences in weft treatment would be much more visible to a casual
viewer, since all the sandals analyzed from all the
sites are weft-face d, or weft-dom inant, meaning
that the weft is much more visible than the warps.
Unfortun ately, there was a greater degree of
variation in weft treatment in both two-warp and
four-war p plain weave sandals in the sandals
that were examined , although the two-warp sandals from Presnal Shelter primarily used multiple narrow-le af yucca leaves for the weft. Bluhm
(Martin et al. 1952:232 ) reported both crushed
and whole yucca leaves used for the wefts in the
Tularosa Cave and Cordova Cave sandals, while
Dick's (1965:75) Type 2 descriptio n mentione d
only shredded leaves used for the wefts. This attribute does not show clear-cut differenc es between the two areas.
Clearly, sandals incorpora te more complex
stylistic information than cordage, which was why
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they were included in this study. As the results show,
there are significant differences in the details of
how sandals from the Mogollon region and from
the Tularosa Basin were made, both in terms of
hidden style and in the visible variation available. The sandals from the Mogollon region
were generally more homogenous in their makeup, with few variations in their isochrestic or
iconological styles. In contrast, while the ma-

jority of sandals from Fresnal Shelter were quite
similar iconolo-gically, there was a greater variation in warp toe-terminations and, more interestingly, a few sandals that were very different
in outer appearance, with fishtail heels and/or
scuffer-toe construction. This additional variation at Fresnal Shelter will be echoed in the projectile points from that site, as will be shown in
the next chapter.
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Chapter Eight

Projectile Points

Projectile points are the most common class of
artifacts studied by Archaic period researchers,
largely because they are both temporally diagnostic and available. They are the most variable of the
"stones and bones" artifacts found at hunter and
gatherer camps, kills and other sites, and are usually the artifacts that lead to a site being classed as
Archaic rather than the much more general "nonceramic" classification. Scrapers, generalized
bifaces, utilized flakes and other stone tools do
not exhibit such stylistic variation, being designed
primarily for function, and do not change morphologically in temporally diagnostic ways. Since overt
style is more obviously manifest in projectile points,
that is the artifact class used in this research.
In many ways, however, projectile points are
also problematic artifacts. Unlike for textiles (Emery 1994) or baskets (Adovasio 1977), there is no
consensus on either the suite of measurements or on
the techniques for producing a standard projectile
point analysis,. Without a general consensus on a
theoretical linkage between projectile point attributes
and cultural meaning, analysis of projectile points
becomes somewhat arbitrary and subjective. This
does not mean, however, that there is no value to
examining projectile points. Because they are the
most commonly used artifact type to identify nonceramic site period, we must develop some
mechanism to use projectile points meaningfully.
Creating chipped stone artifacts is a subtractive industry, which further complicates the use of
any lithic artifact as an indicator of anything other
than function. Retooling, resharpening and breakage can alter both the size and shape of an artifact, and may be one reason that such a wide
variability can exist in every lithic class, even where

strict temporal and geographic control exists.
This research postulates that common projectile point styles indicate ties to neighboring
groups. This is not proposed as a comprehensive
theoretical link between general point shape and
social groups, but as an interesting way to examine point style among arid-land mobile gatherers
and hunters. Point style, and how that is defined,
is likely to have different meaning for peoples using subsistence methods other than arid lands hunting and gathering and for those with rigid and
defended territoriality. Point style is used in this
research in its broadest sense and indicates a level
of categorization reflecting how points would be
sorted after an initial or casual examination. Overall shape and size are the most important aspects
of this kind of style. To counteract, if not negate,
the effects of retooling and repair, the individual
and collected site assemblages in this research are
used to establish and justify expectations for their
normal variability.

ANALYSIS

The sample contained a total of 140 projectile
points. Of these, five could not be assigned to a
type because they were either too fragmentary or
too asymmetric. This left 135 projectile points from
four sites, including objects referred to as blades
by others (Dick 1965; Martin et al. 1952). Before describing the details of the analysis, it is appropriate to discuss the typology used, general
point styles found at each site, the raw materials
used to make the points, and some of the factors
that may have affected the results.
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Many of the bifaces examined were broken.
Where there was sufficient information, a sketch
of the missing portion of the projectile point provided those values, which should conform to the
complete point before it was fractured (Thomas
1981 ). Since estimating weight is not a simple
matter, especially given the varying thickness of a
point, weight is not used as a variable in the analyses below.
The point types identified at Bat Cave (Dick
1965) established the general morphology of the
points analyzed wherever possible for several reasons. First, Bat Cave provided the largest number
. of projectile points, as shown in Table 8.1, which
presents the numbe r of points from each site. It
made sense to use the typology created for that
site. Martin and others (1952) analysis ofTularosa
Cave and Cordova Cave created a large number
of types, many of which are quite similar to each
other. This typology is cumbersome and fruitless,
particularly given the small numbers of similar
points from each research site. In addition, Martin's
typology does not adequately accoun t for the
morphological divergence that would be expected
due to material differences, minimal resharpening,
personal knapping skill levels, and other determinates. Finally, Dick's typology (Dick 1965) is still
widely used in the Mogollon Highlands and at sites
in nearby areas. It is familiar to archaeologists who
have worked in this region.
Table 8.1 Number of points and blades assigned a
type at each Site
Site
Bat Cave
Tularosa Cave
Cordova Cave
Fresnal Shelter
Total

No. of Bifaces with an Asssigned Type
60
28
18
29
135

This is not to say that Dick's typology is without flaws. As with any typology, there are researchers who prefer to use a modified version, or who
prefer to use no typology at all. Accordingly, Dick's

( 1965) typology was slightly simplified for this
study. Dick created several sub-types within his
typology. For example, in the text and figures (Dick
1965:24-25, 30), he divided his Type 6, colloquially known as San Pedro Points, into a large and
small category, but did not divide them in his formal description. Likewise, this study did not divide the points that fit this type into large and small
categories.
In addition, Dick (1965:26-27, 30) divided
his Type 10 into 1OA and 1OB (also known as
Chiricahua Points). The difference between these
is slight, dependent only on the sharpness of the
ears. Dick sugges ts in the text ( 1965 :27) that
these are actually one type, and they are treated
as such.
Likewi se, a single type covers his overall
Type 13 series (13A, 13B and 13C) (Dick 1965:
27-9). Colloquially, these points are referred to
as "Augustin Points," a type first defined and described at Bat Cave. In this case, the differences
are minor, based on cross-section (the difference
betwee n 13A and 13B), or on scale. Dick assigned the only large Type 13 to its own category
( 13C). Althou gh it is outsized, this point clearly
fits the morphology of the other Augustin points,
and a single sample does not support the creation
of a new type.
Dick's Type 12 ( 1965 :26-27) is divided into
three sub-types (A, B and C) that have been combined in this analysis. Type 12A is the well-known
Pelona Point type, and 12B is similar in overall
shape and size, the difference being that 12B types
have a sharper base and shoulders and serration along
the stem. Type 12C is very different, being triangular rather than diamond to lozenge-shaped. Dick
suggests in the text (1965 :30) that these points
might be better treated separately, although he ultimately included them into his Type 12 based on their
''technique ofchipping and overall shape." In the table
below (Table 8.2) all the Type 12s are presented in a
single category. If this type had been well represented
at sites other than Bat Cave, Type 12Cs could have
been separated, and Types 12A and 12B merged.
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Dick's Type 11 ( 1965: 26-27) is another issue. For this type, he lumped together a wide range
of points on which the hafting element is not differentiated from the rest of the point. This type
includes triangular, tear-drop, and leaf-shaped
points. The bases range from flat to rounded, and
the sides range from straight to convex. Despite
the sheer variety of morphologies included in this
single type, this study used this categorization .
There were no Type 11 points at all from Presnal
Shelter, although it is a common type in the
Mogollon sites. Because it is not shared between
the two geographic areas, this study did no further analysis of the type. It is worth pointing out,
however, that some of the Type 11 points from
Tularosa Cave and Cordova Cave were among
the most symmetrical and finely finished from any
of the sites. These points were also sometimes
made of attractive materials like chalcedonies and
high quality cherts. Type 11 points are notable for
their beauty, and it is possible that they were valued beyond their simple functionality. It is likely
that these "points" are actually functionally better
classified as knives. Micro-wear analysis of these
points might show differential use, and would be a
fascinating study.
The points that did not fit easily into Dick's
Bat Cave typology, most of which were from
Presnal Shelter, required a different typology to
describe them. Most of those remaining points
fit easily into a small number of types known
from West Texas (Turner and Hester 1993).
This study used the Texas point types when both
the temporal and geographic ranges were suitable, so that, for example, a point type defined in
Central Texas in the Early Archaic would not be
assigned to a Presnal Shelter point no matter how
well it fit morphologically. Two remaining points
from Presnal Shelter did not fall into either the Bat
Cave typology or the Texas typology. These points
had been previously identified as fitting the Coahuila
type or the Coahuila/Fres nal type (Jones 1990).
These cases continued to use that type description for the points. Because none of the points

that were assigned to a non-Bat Cave typology
were used in the more detailed analysis, as shown
below, the types they were classified as were important only for the geographic ties they represent.
Table 8.2 presents a summary of the point
types identified at each site, as well as the number
of points from each site that fit into the description
for each type.
Table 8.2 Point types found at each site
Point

- Bat Tularosa Cordova
Cave
Cave
Cave
Type 5
4
8
2
Type 6
5
8
6
Type 7
1
0
0
Type 8
7
7
4
Type 9
1
1
0
Type 10
8
0
0
Type 11
9
4
4
Type 12
10
0
Type 13
10
0
1
Type 14
0
0
0
Type 15
3
0
0
Type 16
1
0
0
Shurnla
0
0
0
Pedernales
1
0
0
Coahuila/
0
0
0
Presnal
Total
60
28
18

Fresnal
Shelter
6
3
0
1
0
0
0
0
5
5
0
0
2
5
2

Total

29

135

20
22
1
19
2
8
17
11

16
5
3
1
2
6
2

Note that there was one point from Bat Cave
that did not fit the Bat Cave typology (Dick 1965).
This well made, symmetric point fits the Pedernales
type (Turner and Hester 1993). This assignment
reflects the fact that there were a number of
Pedernales type points from Presnal Shelter, and
minimizes the number of types used. This point
might otherwise have been assigned to another type
that better fits its provenience.
Note that there are only four types that are
shared across both geographic areas and have reasonable sample sizes: Type 5, Type 6, Type 8 and
Type 13. Type 5 points are present at each site,
although the sample of two points from Cordova
Cave is quite small. Type 6 points are the most
numerous overall, as is expected for the point type

76 McBrinn

that is sometimes used to identify the Late Archaic
in the Mogoll on Highla nds (Hucke ll 1995; Gregory 1999, 2001). Unfortu nately, there are only
three Type 6 points from Presnal Shelter. The situation for Type 8 points is even less impressive, with
only one point from Presnal Shelter.Although there
are no Type 13 points from Tularosa Cave, there are
11 from the Mogoll on Highlands, and five from
Presnal Shelter. Regardless of the fact that these data
are not ideal for this research, there is value in more
closely examining the distribution of m01phological
attributes within each of these types and across all
the sites. The cluster analysis (Statistical Package
for the Social Sciences (SPSS© ) was used to statistically evaluate the distribution of attributes of the
points in each of these types in the following analyses.
Type 5 Points

There were 20 Type 5 points availab le for
this analysis: 14 from the Mogollon Highland sites
and six from Presnal Shelter. This type is a large,
deeply comer- notche d triangu lar point with a
straight to slightly convex base that is smaller than
the body (Dick 1965: 23-31) , as shown in Figure 8.1. It is very similar to Dick's Type 4, except for size. Type 4 points were only found above
the pre-ceramic levels, after the introduction of the
bow and arrow, while Type 5 points were found
both in and below the ceramic yielding levels.

2cm

Figure 8.1 Type 5 Point from Bat Cave

Table 8.3 shows the raw materia ls used to
make the points from each site. The largest number of these points is made from cherts and chalcedony , materia ls that genera lly allow more
control led flaking than basalts and some rhyolites.
Table 8.3 Lithic material used to make the Type 5
points
Bat Tularosa Cordova
Cave
Cave Cave
1
5
0
Chert
0
0
2
Basalt
1
0
0
Rhyolite
0
0
1
Obsidian
0
3
Chalcedony 1
1
2
2
Total

Material

Fresnal
Shelter
5
0
1
0
0
4

Total
11

2
2
1
4
20

The cluster analysi s used nine attributes:
length, width, blade length, shoulder width, neck
width, base width, blade thickne ss, base thickness and proxim al should er angle (PSA). This
analysis omitted weight, as discussed above, and
the total length minus basal notch. These points
have no basal notches, and this categor y was redundant.
A K-mea ns cluster progra m calcula ted
two, three and four cluster s using the point attributes. Two clusters could potentially be mapped
back to the two areas of interes t: the Mogol lon
Highla nds and the Tularo sa Basin. Three clusters could be the result of two of the three
Mogollon Highland sites sharing a more detailed
mental ideal for Type 5 points than was used
widely, but should be rare, since it denies the fact
that the Mogollon sites are so close that they should
be part of a single territory. Similarly, four clusters
could be explain ed as the group that used each
site interpreting Type 5 points differe ntli in practice, but makes little sense in practic e for exactly
the same reason. Lookin g at more than four clusters made little sense, either from an explanatory
perspec tive or from the small sample size available.
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One would expect that the Type 5 proTable 8.5 Type 5 four-cluster membership by site
jectile points from the three Mogollon Highland
Site
1 Cluster 2 Cluster 3 Cluster 4 Total
sites would share attributes, perhaps overall size Bat Cave Cluster
1
0
1
2
4
or notching methodology, that would be differ- Tularosa Cave 1
2
0
4
7
·2
0
0
1
ent from those of the Type 5 points from Fresnal Cordova Cave 1
Fresnal Shelter 2
1
2
1
6
Shelter. This was not the case. Instead, for each Total
5
3
3
8
19
cluster set, the membership from all sites, including Fresnal Shelter, is pretty evenly distributed given the small samples. For example,
From these results, it appears that there is a
Table 8.4 shows a comparison of the computer great
heterogeneity in the Type 5 points within each
generated two-cluster membership with provesite, and an unexpected homogeneity in the Type
mence.
5 points between sites.
Graphing the Type 5 points comparing total
Table 8.4 Type 5 two-cluster membership by site
length, a good proxy for overall size, to the PSA
(Proximal Shoulder Angle) provides another way
Site
Cluster 1
Cluster 2
Total
to look at the data. Figure 8.2 shows this result.
Bat Cave
1
3
4
Tularosa Cave
0
7
7
Note that this scatter plot, like the cluster
Cordova Cave
1
1
2
analyses
above, shows almost no patterning within
Fresnal Shelter
2
4
6
or between sites for this point type. The distribuTotal
4
15
19
tion of Fresnal Shelter Type 5 projectile points is
instructive. This site is hundreds of kilometers from
Likewise, the three-cluster and four-cluster the Mogollon Highlands, and yet the points excaresults were also distributed between sites and the vated there are not discernibly different in either
two areas. Table 8.5 shows the four-cluster re- of these two independent variables from the
Mogollon points.
sults by provenience.
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the Tucso n Basin (Huck ell 1995; Grego ry 1999,
2001) to Presna l Shelter. This was the most common type in this study. These are side-n otched
triangu lar points with bases as wide as or wider
than the should ers (Dick 1965:2 5). Some have
a tilted appea rance in the base, and the shoulders are usually not compl etely symme tric. Figure 8.4 shows a Type 6 point from Bat Cave.
Table 8.6 shows the raw mater ials used
to make the points from each site. Most of
the points are made of chert. A much smalle r
numbe r are ip.ade of basalt, which is locally available at each of the Mogol lon sites. Despit e its local availability to Bat Cave, none of the points from
that site are made from obsid ian, perha ps
becau se apach e tear-s ized nodul es are not
large enoug h to craft into a Type 6 point.
The cluster analysis for these points used the
same nine attribu tes used for the Type 5 points :
length, blade length, width, should er width, neck
width, base width, blade thickn ess, base thickness and PSA. Again, the K-mea ns cluster analyType 6 (San Pedro) Points
sis was used to createtwo, three and four clusters.
how the two cluste rs ereThere were2 2Type 6proje ctilepo intsav ailable Table 8.7 shows
is compa re to point provefor this analysis. These points are a hallma rk of ated by this analys
the Mogol lon Late Archai c, and are found from nience.

Graphing the other variables pair-wise shows
that most of them are essentially linear, as might
be expected. The variou s lengths and widths are
all measures of size. If Type 5 projectile points have
the same general morphology, then the linear measurements oflength and width should scale with the
size of the point. PSA is not a measurement of scale,
and therefore size vs. PSA, as shown above using
total length for size, provid es a more interes ting
contrast and is potentially more informative.
Howev er, since total length would be the
attribu te most affect ed by reshar penin g a
point or repair ing a break, Figure 8.3 compares neck width vs. PSA. As can be seen,
there is no clear differe ntiatio n betwe en the
points from Presna l Shelte r from the Mogol lon
Type 5 points . This patter n of points from all
the sites being unexpectedly homog enous within
the type is true for all four of the types examined, as shown below .
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nificantly different from those used in the Mogollon
area. This is not the case here and this pattern is
most likely not meaningful and a consequence of
the small sample size.
For three and for four clusters, much the
same pattern is created, as Tables 8.8 and 8.9
show. For all of these analyses by K-means clusters, the points from Cordova Cave appear to be
more different than any those of the other Mogollon
sites and from those from Presnal Shelter.
Table 8.8 Type 6 three-cluster membership by provenience

2.5 cm

Figure 8.4 Type 6 (San Pedro) point from Bat Cave
Table 8.6 Lithic material used to make the Type 6 (San
Pedro) points
Material

Bat Tularosa Cordova
Cave Cave
Cave
Chert
3
6
3
Basalt
2
0
Rhyolite
1
0
0
Obsidian
0
0
1
Chalcedony 0
1
0
Total
5
8
6

Presnal
Shelter
3
0
0
0
0
3

Site
Cluster 1
Bat Cave
2
Tularosa Cave
6
Cordova Cave
0
Fresnal Shelter
2
Total
10

Cluster 2
1
2
1
0
4

Cluster 3
2
0
5
1
8

Total
5
8
6
3
22

Total
15
3
1
1
1
22

Table 8.9 Type 6 four-cluster membership by provenience
Site
Cluster 1 Cluster 2 Cluster 3 Cluster 4 Total
Bat Cave
2
1
2
0
5
Tularosa Cave 5
3
0
0
8
Cordova Cave O
0
5
1
6
Fresnal Shelter 2
0
1
0
3
Total
9
4
1
8
22

Table 8. 7 Type 6 two-cluster membership by provenience
Site
Bat Cave
Tularosa Cave
Cordova Cave
Fresnal Shelter
Total

Cluster 1

Cluster 2

4

1

6

2
5
3
11

1
0

11

Total
5
8
6
3
22

Note that while all the points from Presnal
Shelter fall into Cluster 2, so do a clear majority
of the points from Cordova Cave, and some from
the other sites. If the two-cluster analysis showed
that all the points from Presnal Shelter were in one
cluster, while most of the points from other sites
were in a different cluster, then the analysis would
indicate that the Tularosa Basin points were sig-

A scatter plot of length vs. PSA, Figure 8.5,
shows the same kind of results. There seems to
be some clustering by site, primarily for length,
but also to some extent by PSA, for Tularosa Cave,
Cordova Cave, and Presnal Shelter, but not for
Bat Cave. Even this figure, however, makes it clear
that most of the points that fall in the center of the
graph would be unremarkable if found at one of
the other sites. Neck width vs. PSA, Figure 8.6,
shows exactly the same pattern.

Type 8 Points
There were 19 Type 8 points available for this
analysis: 18 from the Mogollon Highlands but only
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one from Presnal Shelter. Despite the lack of points
Table 8.10 Lithic material used to make the Type 8
of this type from the Tularosa Basin, this study tried
points
to see what information could be gleaned by exMaterial
Bat Tularosa Cordova Fresnal
Total
amining this type in more detail. The lack of geoCave Cave
Cave
Shelter
3
1
3
0
7
graphic diversity, however, limits the usefulness of Chert
0
0
1
0
1
these results. This type is a triangular, side-notched Basalt
Rhyolite
1
0
0
2
1
point with a straight base that is smaller than the Obsidian
2
2
0
4
0
4
0
5
0
body, as shown in Figure 8.7. These points are Chalcedony 1
Total
7
4
7
19
relatively short and stubby, with a flaring appearance
(Dick 1965:25).
Table 8.11 Type 8 two-cluster membership by
provenience
Site
Bat Cave
Tularosa Cave
Cordova Cave
Presnal Shelter
Total

2cm

Figure 8.7 Type 8 Point from Bat Cave

Cluster 1
2
2
2

Cluster 2
5
5
2

0
6

13

Total
7
7
4
1
19

Table 8.12 Type 8 three-cluster membership by
provenience
Site
Cluster 1 Cluster 2
Bat Cave
3
3
Tularosa Cave
3
3
Cordova Cave
3
0
Presnal Shelter
1
0
Total
7
9

Cluster 3
1
1
1
0
3

Total
7
7
4

1
19

Table 8.10 shows the raw materials used to
make the Type 8 points from each site. Again, basalt and rhyolite points are not common; instead,
Table 8.13 Type 8 four-cluster membership by
the more easily worked materials seem to be preprovenience
ferred. Obsidian Type 8 points were found, perCluster 1 Cluster 2 Cluster 3 Cluster4 Total
haps because the smaller length required for these Site
Bat Cave
2
0
3
7
2
points allows the local sources of obsidian to be Tularosa Cave 1
0
4
2
7
used.As for the other point types analyzed in this Cordova Cave 0
2
0
4
2
0
1
0
3
research, natural clustering was explored using: Presnal Shelter 0
Total
2
7
22
9
length, blade length, width, shoulder width, neck
width, base width, blade thickness, base thickness and PSA. Using a K-means cluster analysis,
two, three and four clusters were compared to
The Presnal Shelter point falls easily into
the distribution of the points by site. As with the the mix of points from the Mogollon sites. Here
other types, there was little correspondence be- again it appears that there is more divergence within
tween the clusters created by attribute analysis and the sample from each Mogollon Highland site than
the provenience of the points. Tables 8.11, 8.12, between the samples. This can also be seen in Figand 8.13 show these results.
ures 8.8 and 8.9, which graph the length vs. the PSA

82 McBrinn

five from Presnal Shelter. These points are diamondlike in outline, with a usually triangular stem and a
pointed to rounded base (Dick 1965:27-8), as shown
in Figure 8.1 O.Asymmet:ry in the shoulders is sometimes present. These points were named by Dick,
although similar points had been found from southeast Chihuahua, southwest Texas, Arizona and Nevada (Dick 1965:28). Given this geographic
diversity, it is not surprising that they were
found at several of these New Mexican sites.

and the neck width vs. PSA, respectively for each
projectile point. The extremes in length and in PSA
are all found in points from the Mogollon, while the
single Presnal Shelter point nestles comfortably close
to a point from Tularosa Cave in each plot.
Type 13 Points

There were 16 Type 13 points included in this analysis, eleven from the Mogollon Highland sites, and
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3cm
Figure 8.10 Type 13 (Augustin) point from Bat Cave

Table 8.14 shows the raw materials used
to make the points at each site. As with the other
point types analyzed here, the majority of these
points were made from easily worked materials,
generally chert or obsidian. One of the basalt points
from Bat Cave is a very large specimen, over twice
the size of most of the rest of the points. As mentioned above, Dick created Type 13 C just to deal
with this large biface.
Table 8.14 Lithic Material Used to Make the Type 13
(Augustin) Points
Material

Bat Tularosa Cordova
Cave Cave
Cave
Chert
2
0
0
Basalt
2
0
0
Rhyolite
0
0
0
Obsidian
1
6
0
Chalcedony 0
0
0
Total
10
0

Presnal
Shelter
5
0
0
0
0
5

Total
7

2
0
7

phology. That this point is from the pre-pottery
levels at Cordova Cave is reassuring, since that is
the correct chronological period. Despite the odd
lack of Type 13 points from Tularosa or Cordova
Caves, the significant number of specimens from
Fresnal Shelter made a closer analysis worthwhile.
As with the other three types analyzed in
more detail, the K-means cluster analysis program
examined how the attributes of the Type 13 points
varied by site. The two, three and four clusters
created by the program to point provenience are
shown in Tables 8.15, 8.16 and 8.17. This analysis used the by now standard attributes of length,
blade length, width, shoulder width, neck width,
base width, blade thickness, base thickness and
PSA. The single large point from Bat Cave was
included in this analysis, but did not significantly
skew the results, since the points from Fresnal
Shelter are never in a single cluster.
Table 8.15 Type 13 Two-cluster membership by
provenience
Site
Bat Cave
Cordova Cave
Fresnal Shelter
Total

Cluster 1
1
1
2

Cluster 2

Total

8
0
3
11

9

4

1
5
15

Table 8.16 Type 13 three-cluster membership by
provenience
Site
Cluster 1
Bat Cave
1
Cordova Cave
0
Fresnal Shelter 2
Total
3

Cluster 2
0
1
0

Cluster 3
8
0
3
11

Total
9

1
5
15

0
6

This point type was clearly more common at
Bat Cave than at the other Mogollon sites. In fact,
Martin et al. (1952: 158, Figure 46-g) show only
one biface that would have been classified as a Type
13 point, and that point was grouped by them into a
class that is defined by significant!y different mor-

Table 8.17 Type 13 four-cluster membership by
provenience
Site
Cluster 1 Cluster 2 Cluster 3 Cluster 4 Total
Bat Cave
1
4
4
0
9
Cordova Cave O
O
O
1
1
Fresnal Shelter 2
1
2
0
5
Total
3
5
6
1
15
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PSA,
Note that the single point from Cordova is Shelter share the same ranges for length and
Cave.
Bat
from
point
large
different enough from the points from Bat Cave including the single very
and Fresnal Shelter to force its own cluster when
there are more than two clusters allowed. 1bis can Raw Material Sources for Each Site
also be seen in Figures 8.11 and 8.12, which show a
from the
scatter plot of eitherlen gth (Figure 8.11) or neck The lack of debitag e availab le
dent
width (Figure 8.12) vs. PSA for all the Type 13 Mogollon Highland sites, prevented indepen
material s
points. The single point from Cordova Cave has evaluati on of the sources of the lithic
that
suggests
such a large PSA in comparison to the others that it used at each site. Dick ( 1965 :33-4)
were availsits all alone on the right side of the chart. Otheiwise, the majority of the lithic materials found
trachyte"
the projectile points from Bat Cave and Fresnal able locally. The basalt and "phenot ypic
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that most of the tools and flakes were made of
was available in the walls of Bat Cave itself. Wills
(1988:96) found that the obsidian from Bat Cave
came from Gwynn Canyon, 30 km southeast of the
site.1he nearest source forrhyolite, also used in many
tools, is just a kilometer or two away.
Martin and others (1952) did not directly
address the issue of raw material sources. Many
of the tools from Tularosa Cave and Cordova
Cave, especially non-projectile points, are made
of basalt and rhyolite, materials that are available
closer to Bat Cave.
McNally (1996) analyzed the lithic materials
used at Presnal Shelter, and found that almost all
of the materials can be found in the Tulsarosa Basin. The exception was Jemez Mountain obsidian,
which is available in the gravels of the Rio Grande,
although perhaps not in large enough nodules to
make dart points. Tools made from obsidian were
not very common at the site. These analyses suggest that the commonly used lithic materials from
each of the four sites examined, Bat Cave, Tularosa
Cave, Cordova Cave and Presnal Shelter, were available within 50 km and often locally. There is no
indication that large amounts of materials from distant sources were found at any of these sites.

site. Except for the ocher staining, which could be
a result of the larger sample from Bat Cave, there
was no discemable regional or site patterning of
these unusual attributes.
DISCUSSION OF RESULTS

The overall shape and size of projectile points are
the two attributes that most clearly signify their
iconological style, as discussed above. The intent
of this research, stated baldly, is to establish
whether the projectile points from the Mogollon
Highlands are measurably different in iconological
style than those from the Tularosa Basin. There
are two ways to interpret this statement: First, are
the same point types found at each site? Second,
how different are points that are the same type at
each site? My analysis focuses on the second of
these. The array of point types found at Presnal
Shelter should differ from those found at the
Mogollon sites, because the peoples of the northern Tularosa Basin will have had different partners
in their larger Economic Network than those in
the networks forged by the Mogollon peoples, but
they may each have included the other in their networks. Each network will have included neighbors in all directions, but those due west of Presnal
Shelter lived in the Mogollon Highlands, just as
Oddities
those due east of the Mogollon sites lived in the
Given the small number of projectile points had Tularosa Basin. In fact, the suite of point types
ocher, residues or polishes visible.All the points with from Presnal Shelter is very different from that seen
ocher staining were from Bat Cave. One Type 8 point at any of the Mogollon sites, but there are a numhad red staining, probably ocher, on both faces. An- ber of projectile point types, defined by size and
other, the Pedemales point, had both hafting resi- shape, that were found in both areas. Each of these
dues and ocher staining on the base and lower styles, Types 5, 6, 8 and 13 as defined by Dick
shoulders. A Type 11 point also showed traces of (1965), were then compared within each site, beochre. Another Type 8 point had a creamy residue tween sites and between areas. The quantitative
data for each projectile point was used to create
on the tip.
There is residue on a Type 13 projectile point clusters that minimized the variation within each
from Presnal Shelter. Two points, a Type 8 from cluster and maximized the variation between the
Tularosa Cave and a Type 14 from Presnal Shel- clusters. Comparing those natural clusters to the
distribution of the points by site and by area, inditer, were wrapped with sinew.
Heat treatment was not site specific, instead cates that there is little or no geographic clustering
it was seen in some of the chert points from each for any point type.
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While there are a variety of point types that just this, although he focused his research on temare common to each site, there are some that are poral variation between the Middle Archaic and
only common locally, and others that are unique. the Late Archaic within the Mogollon Highlands.
The latter types are rare and are probably errors He used the projectile points from a number of
or the result of individual innovation. Dick ( 1965) Mogollon sites, looking specifically at hafting mordefined 17 projectile point types at Bat Cave, most phology as a mechanism to examine style, and thus,
of which he suggested were common within the territoriality. He found that there was a greater diMogollon region and in the greater Cochise tradi- versity of hafting morphologies and more overall
tion. Martin and Rinaldo defined many more than stylistic variation in the Middle Archaic than in the
17 types for the joint collection from Tularosa Cave Late Archaic. Wills ( 1985: 88-9) concluded that
and Cordova Cave (Martin et al. 1952), but again this indicated a greater need to signal territoriality
found a great number of similarities between the during the earlier period. On the other hand, the
projectile point types they defined and those found fluorescence of point sizes and the limited number
. previously at other sites within the Cochise tradi- of morphologies during the Late Archaic probtion. Neither Dick nor Rinaldo and Martin looked ably reflects a reduced need to signal territory
to the east, into West Texas, for point type com- boundaries due to social and boundary stability.
Prior to this study, one would expect to find
parisons, although Dick does note that some of
his Bat Cave types are found in that region. This common types in the projectile point assemblages
may reflect, in part, the relative abundance of sites between the Mogollon Highlands and the Tularosa
already excavated in the Mogollon and greater Basin, while recognizing that there would also be
Cochise culture area, and the relative lack of profes- differences in the suite of types in each assemsional research in West Texas. It may also reflect the blage. Also, even where the types were the same,
fact that West Texas is usually classed as being out- there might be a geographic accent applied to the
side the Southwest. As such, a different research type, so that, for example, a Type 6 projectile point
community analyzed and published their archaeo- from one area might be long and skinny, while a
logical results. Regardless of the reason, both site Type 6 point from the other area would be short
reports (Dick 1965; Martin et al. 1952) draw and squat. This is not true. Instead, while the suite
strong parallels between the artifacts found at the of point types differs between the two regions,
Mogollon Highland sites and those from other sites there is little or no regional variation within a point
type. This is not to say that all the points within a
in western New Mexico and eastern Arizona.
In contrast, Jones 's (1990) analysis of the type look the same. Instead, there is a large hetprojectile points from Fresnal Shelter looks east erogeneity among the points of a given type within
into West Texas, south into Chihuahua, and west each site, while there is an unexpected homogeto the Mogollon Highlands for appropriate point neity in the variability within the points from all the
types for classification. He found ties, at least in sites. The variation in the points of a given type
typology, to all of those regions, although the ties from any site is essentially the same as the variawest and east were stronger, based on the num- tion in points from all the sites, as shown above.
This homogeneity in the variation ~tween
ber of points classified within each typology. As in
from all the sites indicates that somepoints
the
this research, Jones used Dick's Bat Cave typology to classify the points that appeared to have a thing was wrong in my expectations. Two possible explanations for this homogeneity are that
western morphology.
None of these researchers looked across either a detailed mental ideal of how each type
sites from the same temporal period for differences looks that includes acceptable variability is shared
within or between regions. Wills (1983, 1985) did by crafts people at each site, or, that points them-
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selves are shared between the sites. The wide variety oflithic raw materials, particularly cherts, used
to make the points supports this latter interpretation. While other tools from each site were primarily made from locally available materials, projectile
points showed more variation in raw materials.
Some points, especially from the Mogollon sites,
were made from the fine-grained basalts and rhyolites found in the greater region, but many were
made from better quality cherts and chalcedonies;
in fact, over 50% of the points examined were made
from cherts, while only 17% were made from the
easily available basalts andrnyolites. Within the points
examined from each site collection, a great variability
in the appearance of the cherts used is found. On the
other hand, there were a number of obsidian points
from Bat Cave, all of which were most likely made
from the Gwynn Canyon obsidian source identified
by Wills (1983, 1985).
In addition, there is some variation in raw
material use between the various point types. Chalcedony is not common, but is used for only one Type
6 point and no Type 13 points, while a significant
number of Type 5 and Type 8 points are made
from that material. Moreover, none of the points
from Presnal Shelter were chalcedony. This probably indicates that the raw material was not easily
obtained in some areas. Perhaps chalcedony was
reserved for the Type 5 and Type 8 points because
of differential use or because those type morphologies required more easily worked materials.
The best explanation for the lack of geographic variation in the four point types examined
is some sort of exchange of projectile points, perhaps to maintain economic or other networks. This
would have been an exchange of finished points,
rather than of raw materials or blanks, based on
the homogeneity in variability of point type morphology between sites and the heterogeneity in
variability within each site.

Hayden ( 1982) suggested the same sort of
mechanism on the Great Plains during the
Paleoindian period. He proposed that this sort of
exchange would explain the unnecessarily aesthetically-pleasing projectile points produced during that
period. These points were crafted with unusual
care and were often made from beautiful materials. Hayden suggested that the exchange of these
items, as well as of exotic materials, maintained alliances that enabled the use of other territories during
times of hardship. Hayden, however, believed,
based in part on the less attractive projectile points
found later, that this exchange mechanism died out
during the beginning of the Archaic period.
Another potential explanation for the heterogeneity of variability of points within a type from a
single site is the possibility that bioturbation or other
stratigraphic disturbance mixed the points from several periods. Such a mixing could result in my analyzing a point type for which the idealm01phology varied
overtime. For example, it may be that a smaller base
on a Type 6 projectile point was acceptable at one
time, but not at another. By mixing points from different temporal periods, this temporal variability
would appear to exist at one time. All the cave
sites examined for this study do have stratigraphic
control problems. However, while possible, this
hypothesis is limited by an inability to explain the
homogeneity of variability in point morphology between the Tularosa Basin and the Mogollon Highlands.
The existence of shared point types between
the Mogollon sites and Presnal Shelter confirms
that, at least for projectile points, iconological style
is shared. It would be interesting to re-examine
these same points to see if isochrestic style in these
same points differs between the two areas. This might
be visible, for example, in varying widths of flakes,
indicating the use of different kinds of flaking tools,
or in systematically different widths of notches.
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Chapter Nine

Implications and Conclusions

While the results presented in the previous chapters are interesting on their own for specialists, the
real value of this research for most readers and
researchers comes from the implications that can
be deduce d from the data. The derived connotations allow archae ologist s to see beyond
typologies of raw materials and techno logy to
the humans who made and used the tools. The
data from the cordag e, sandals and project ile
points, once analyzed and thoughtfully considered, allow us to see human behavi or and, particularly, human interactions betwee n different
kinds of social groups.
As seen above, the cordag e results show
there are strong differe nces betwee n the
Mogollon region sites and Presnal Shelter both
in initial spin direction and in material choice (or
processing). While the sandals from the same
sites shared the same basic manufacturing technology, being all two or four-warp plain weave
in construction, they, like the cordag e, differed
in isochrestic details, especially in toe warp termination and warp treatment. A significant number of the sandals at Presna l Shelter also differ
in obvious ways, being scoffer-toe sandals and/
or sandals with fishtail heels. These are visible
differe nces, and may show ties betwee n the
people s who used Presna l Shelter to others in
the south or to the east. The projectile points
show a similar pattern with some point types
shared across all four sites, but with Presnal Shelter yielding a number of point types shared to the
south or the east. Of the shared point types,
however, there is little difference between those
found at the Mogol lon sites and those found at
Presnal Shelter.

MEASU RING AGAINS T THE

ff YPOTHESES

This study presented two hypotheses that, if supported by the data, might indicate that there were
at least two kinds of social groups above the
level of the band of which the people s of the
Late Archai c in southe rn New Mexico were
membe rs. These were the marriag e group, the
endoga mous "meta- band" described by Wobst
( 1974 ), and a larger economic network. As discussed in Chapte r 5, it was hypoth esized that
isochrestic style in fiber artifacts would reflect
craft training within a marriage group, and that
this stylistic aspect would form smaller clusters
on the landscape than iconological style in projectile points. Or, to phrase these two hypoth eses more formally:
1. Marria ge groups are reflected in shared
isochrestic style in fiber artifacts.
2. Econom ic Networks are reflected in
shared iconological style in projectile points.
To these we can add a third hypothesis, one
that was a basic assumption:
3. Economic networks are created by members of two or more marriage groups.
These three hypotheses are the framework
against which the results of these analyses of the
cordage, sandals and projectile points from the
four site collections are measured.
Table 9 .1 present s a brief summary of the
results from this study with an indicat ion of
whethe r the attribu te discuss ed is isochre stic
or iconol ogical in style. Each of the items in
the table is discus sed in more detail in this
section , and was presen ted in much greater
detail above.
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Table 9 .1 Summary of research results

Sandal Toe & Heel
Sandal Weft Treat.
Sandal Warp Treat.

Presnal Shelter
85% Initial Z-spin
77% Bast
2&4 Warp Plain Weave
+Scuffer Toe
Fishtail Heels
Whole and Shredded
Tied at toe. Whole leaf.

Sandal Toe Loop
Proj. Pt. Types
Proj. Pt. Materials

Attached separately
Types 5,6,8,13 +
Cherts

Proj. Pt. Variability

Cherts

Attribute
Cordage Spin
Cordage Fiber
Sandal Construction

As discusse d above, a high level summar y
of the cordage results is:
1. The initial spin of cordage is consiste nt
among the sites from the Mogollon Highlands, and
is usually opposite that found at Presnal Shelter.
2. The raw material used to make cordage at
Presnal Shelter was usually a bast fiber, while hard
leaf fibers were preferred at the Mogollon sites.
These results show that isochres tic style in
cordage is determin ed by the craft training traditions of marriage groups. The Mogollo n sites are
close enough to each other geographically that they
were almost certainl y used by member s of the
same marriag e group. Presnal Shelter is far
enough away that it is unlikely to have also been
used by member s of the same marriag e group
as the Mogollo n sites, and the cordage recovered from that site is significantly different in both
initial spin and in material choice. Therefore, members of a different marriage group that had different craft training traditions probably used Presnal
Shelter.
The results of this analysis of the sandals reflect differing geograp hic distribu tions of both
isochrestic and iconological style.
All the sandals from the Mogollo n sites are
similar in iconological attributes: construction, toe
and heel silhouettes and weft treatments.

Mogollon Sites
57% Initial S-spin
56% Hard Leaf
2&4 Warp Plain Weave

Style Type
Isochrestic
Isochrestic
Iconological

No Fishtail Heels
Whole and Shredded
Extends at toe.
Shredded & spun.
Made from warps
Types 5,6,8,13+
Basalts, Chalcedony,
and Cherts
Basalts, Chalcedony,
and Cherts

Iconological
Iconological
Isochrestic
Isochrestic
Iconological
Isochrestic ?
Isochrestic

The sandals from the Mogollon sites are similar in isochrestic attributes: warp treatments and
toe warps emergin g to become toe loops.
The sandals from Presnal Shelter differ from
those from the Mogollo n in certain iconolog ical
attributes: fishtail heels, scuffer-toe sandals, and
possibly weft treatment.
The sandals from Presnal Shelter differ from
those from the Mogollon in isochrestic attributes:
warp treatment, and toe warps being tied off, with
new toe loops inserted.
These results are consistent with isochrestic
differences between the two areas even when the
construc tion and heel silhouettes are the same. I
interpre t the iconological differen ces in sandals
found at Presnal Shelter from those from the
Mogollon as an indication that the people who used
this site also had econom ic ties to the south and
east. Some of their sandal attributes indicate that
relations hip. For the majority of sandals that are
non-fishtail heeled, non-scuffer-toe two-warp plain
weave sandals, there is a consistent difference in
both the material treatmen t of warps and the
method of finishing the warps at the toe and of
creating a toe loop. These two-war p plain weave
sandals from the Mogollon sites and from Presnal
Shelter look essentially the same to a casual viewer,
but incorporate different technological choices.
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A similar pattern to that seen in sandals is
found for projectile points. A high-level summary
of the projectile point results is:
1. Projectile points from the Mogollon sites
generally fall into the same suite of types.
2. Although some of the projectile points
from the Mogollon sites are made oflocal materials like basalts, rhyolites and chalcedonies, many
of them are made from a variety of cherts.
3. Projectile point types found at Presnal
Shelter are generally identified as Cochise/
Mogollon, Chihuahuan, west Texan, and in a few
cases, Osharan.
4. The projectile points from Presnal Shelter
are almost all made from cherts and there is a wide
variety of chert in the collection.
5. The point types common between the
Mogollon sites and Presnal Shelter do not show
geographic clustering.
6. The points from each type from a given
site show great heterogeneity in size and notching
pattern.
These results indicate that some point types
are shared not just among the Mogollon sites, but
with Presnal Shelter as well. As discussed above,
it is possible that projectile points themselves were
exchanged over this distance. It is suggested here
that this pattern is a reflection of an economic network, that allows members to call on each other
in times of stress.
Individuals probably negotiate their own economic network, which would certainly include the
members of their marriage group. Since the marriage group will contain most of the kin of any
individual, this was probably the first tier of a
risk managementnetwrnk. But when economic stress
was greater than could be buffered by the marriage
group, connections to others in different environments
would have been important. Those relationships
probably would have been designed to encompass as great an area as possible, and would have
included peoples to the north, south, east and west.
The projectile point type suite at Presnal Shelter displays this geographic diversity well.

The first hypothesis is supported by the data.
The isochrestic stylistic choices in cordage and
sandals differ between the Mogollon and Presnal
Shelter. The second is also supported by these
results. Iconological style is shared betweenthe
projectile points found in the Mogollon Highland
sites and Presnal Shelter. Additional support comes
in the diversity of iconological style found in the
sandals at Presnal Shelter, which also indicate economic ties to the south and east. The third hypothesis, that the geographic clustering of isochrestic
stylistic attributes will be smaller than the geographic
clustering of iconological stylistic attributes, is also
supported. The three Mogollon sites show great similarity in both isochrestic and iconological style,
whereas iconological style, but not isochrestic style,
is shared between the Mogollon sites and Presnal
Shelter.

EXPANDING THIS RESEARCH

As with any research, this study has generated new
questions and has also highlighted new opportunities. This section briefly suggests how this research
could be expanded.
As with any research of this sort, increasing
sample sizes of each artifact class can only improve the accuracy of the results. In particular, the
analysis of more sandals and projectile points would
increase confidence in the patterns identified. Finding additional sandals to examine might be difficult; the sites included were selected because they
offered the best preservation of perishables, including sandals. Finding additional projectile points
would be considerably easier, since time did not
permit examining all the points from preceramic
levels from the four sites used. Focusing additional
analysis on only those types found between the
two areas examined would expedite this process.
As well as expanding the number of artifacts,
larger samples could be generated by adding more
sites to the research database. This would be particularly valuable in the eastern area examined, since
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Presnal Shelter was the only site used from the
Tularosa Basin. The trick, as always, would be to
find additional sites with good provenience information and excellent preservation of perishables
that also have a sizable number of fiber artifacts
and projectile points to examine.
A detailed analysis of the raw materials used
for the projectile points would provide better clarity
to the question of whether points and/or materials
were being exchanged within the economic network. This would also require identifying the raw
materials used for other lithic tools and the debitage
materials from each site where it is available for
analysis.
Likewise, as mentioned above, a detailed
analysis of the isochrestic variation in the projectile points might also prove interesting, especially
when compared to the geographic distribution of
iconological style. If the projectile points themselves are being exchanged across the economic
network, the isochrestic stylistic variation should
range as widely geographically as the iconological variation. In other words, the
isochrestic stylistic attributes of the points should
not cluster any more tightly geographically than
the iconological attributes. Another interesting
study would be to contrast the isochrestic attributes of the points from any single site with
the entire suite of curated tools from the same
site. This might also give clarity to whether points
are exchanged outside the site or, more likely, outside the marriage group.
Archaeologists interested in the Archaic period or in the advent of agriculture would be better
served if the large collection of artifacts from Presnal
Shelter were analyzed and presented in a single
site report. As it stands, those analyses that have
been completed were written and presented piecemeal, with few of them published in national or
regional journals, making it difficult to compare their
results. What is needed is a document that presents a comprehensive stratigraphic and feature
analysis, with analyses of all the artifact classes.
Presnal Shelter is extraordinarily important since it

is an early maize site with excellent material preservation in an understudied area and therefore its
data should be presented in a single document.
Beyond these simple expansions of the basic research presented here, there are many opportunities to broaden this work temporally and
geographically. It would be very interesting to look
at other parts of the Southwest to see how the
isochrestic style in fiber artifacts clusters when
compared to the iconological style of projectile
points or even sandals. Further, there are other
parts of the United States and the world with excellent preservation of perishables that would make
this sort of study possible.
Expanding this work temporally would also
show whether the social structure of the Late Archaic differed markedly from that of other periods with mobile hunters and gatherers. For
example, Wills ( 1985, 1988) found real differences
in the style of projectile points between the Middle
Archaic and the Late Archaic. Are these differences also reflected in the social patterns identified here? Would the economic network of the
Mogollon peoples in the Middle Archaic still be
larger than the marriage group, or would they be
one and the same? If the economic network still
existed separate from the marriage group, as postulated here, would it differ in size from that of the
Mogollon peoples of the Late Archaic?
Similarly, but in the other direction, this work
could also be applied to the Basketmaker II populations of the Southwest. Most Basketmaker II
peoples were also quite mobile, and there is no
reason to assume that they dido 't also build both
kinship and economic networks despite their increased reliance on maize. In addition, there are
relatively large numbers of fiber artifacts from some
Basketmaker II sites.
As can be seen in just this short list, there
are many ways that this research could be expanded. Anywhere mobile hunters and gatherers
lived in a risky environment, there should be economic networks larger than the marriage group to
mitigate that risk. If enough artifact classes sur-
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vive for our examination, this kind of research
could add to our understanding of those past lives.

CONCLUSIONS

We will never fully understand the human past until
. we comprehend the lifeways of foragers. As archaeologists, we acknowledge that the past matters. What came before shapes and influences the
present, and new developments arise out of previous conditions. This is one of the ways we justify what we do. For the vast majority of the past
two million-years, gatherers and hunters were the
only people in the world. Their social patterns and
behaviors undoubtedly influenced much or all of
our later history, and remnants of earlier social
organization surely remain in our modem social
lives.
Until now, archaeologists have relied on explanatory models and descriptive ethnographic
research in order to understand and explain huntergatherer lifeways. Models, such as those that describe land tenure (Dyson-Hudson and Smith
1978; Kelly 1995) and sharing (Winterhalder
1986; Kelly 1995) have been developed from
ethnographic accounts, but have also relied heavily
on cultural ecology theory and behavioral research
on non-human animals. These models are useful
for understanding both the expected range of behaviors and the circumstances that favor a particular behavior. Ethnographic research, when
analogies are judiciously selected, allows us to see
how material culture varies in societies similar to
those we are studying. These accounts are invaluable, especially since they document a lifeway that
has become rare and is disappearing rapidly.
Land tenure or territoriality, as discussed in
Chapters 3 and 4, is a complex issue. Territoriality is dependent on resource density and predictability. In arid lands with both a low density and
low predictability of resources, like the Southwest,
gatherers and hunters are likely to employ a social-boundary defense, so that others must ask

permission before using a given territory and its
resources. Modem hunter-gatherers have various
ways of determining whether someone is entitled
to the resources on a given piece of land (Kelly
1995: 187). These depend on birthplace, matrilineal and/or patrilineal descent, marriage partners,
given names, band residence, affines and other
attributes or relationships. Even kin are required
to ask before using a resource outside their own
territory. An obvious question is how much this
structure of recognized "ownership" ofland is the
result of modem pressures and population densities, and how much of it is an age-old system for
regulating land use. We will probably never know.
What we do know is that modem arid land gatherers and hunters do regulate access to resources.
If we assume that those in the past did too, we
can use the regulatory mechanisms of modem foragers as models for those used in the past.
Kinship, then, does not allow use of another's
resources without permission and neither does
membership in a larger economic network. What
both of these relationships do allow is access to
and knowledge of territory with better resources.
As such, then, the stylistic patterns identified here
do not tie directly to the regulation of territoriality,
rather they indicate relationships that allow risk
moderation within a regulatory system.
Unfortunately, it is easier materially to see
residence sites rather than relationships. As discussed earlier, bands are ephemeral and fluid, so
that it is impossibly difficult to see them archaeologically beyond a single component of a site. And
since the peoples of the Late Archaic were mobile, seeing a band through several moves is unfeasible. If one site is near another, even if they are
for all intents and purposes the same age, it is impossible to show whether they belong to the same
or a different band. Our chronological control just
isn't that well developed. Until now, we have relied on a simple model of minimizing geographical
distance and maximizing iconological stylistic similarities in artifacts like projectile points to determine boundaries. The reliance on point typologies
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in this approach has led to the perception of
"points as people," where people using the same
point types are assumed to be the same culturally.
Using isochrestic stylistic similarities to inform us
how close people were to each other socially, as
this research proposes, is more accurate and reliable. This method also has the advantage of not
assuming that geographical distance is equivalent
to social distance.
Rather than focusing on territorial boundaries, the research looks at how to identify the
people who are living with and manipulating those
boundaries and how those people are related to
each other. While the current models for huntergatherer land tenure (Dyson-Hudson and Smith
1978; Kelly 1995) and sharing (Winterhalder
1986; Kelly 1995) attempt to elucidate when and
how these mechanisms are applied, they do not
give us archaeological correlates to evaluate; for
those we must look to ethnographic research.
Many of those ethnographies also fail to consider
material culture, but those that do can be vitally
important, and it is those that have been relied on.
The hypotheses developed here do not contradict the models for land tenure and sharing, rather
they support them by adding a new perspective
and by making them more immediately useful to
archaeologists.
How resource density and predictability influence land tenure and sharing are understood
thanks to Dyson-Hudson and Smith (1978) and
Winterhalder ( 1986) and the extensions made by
Kelly ( 1995). What these models do not provide,
however, is an explanation for what relationships
make someone an appropriate sharing partner and
how information on resource availability is exchanged. Until now, we have relied on individual
ethnographic accounts to answer this concern,
looking at relationships among modern, arid land
hunters and gatherers for direction and illumination of the lifeways of the past. The research presented here suggests that there is value in
recognizing that most peoples had economic and
social contacts beyond their marriage groups. Be-

ing aware of the multiple and nested relationships
hunters and gatherers enter into allows us to see
more clearly that mobile foragers had and have a
social reach that extends beyond their kinship
groups and into economic networks.
There are real, meaningful stylistic differences
in the artifacts made and used by mobile hunters
and gatherers. By looking across multiple artifact
classes and by using diverse kinds of style, it is
possible to find attributes that are distributed differently geographically. There is significance in those
distributions, because they allow us to see more
clearly and more deeply into the social lives of the
peoples we study. When we examine where stylistic attributes are similar and where they are different, as well as how they are similar and how
they are different, we create a window into multiple layers of past social interactions.
One interpretation for these stylistic differences and similarities was offered above.
Isochrestic, or technological, style shows the social context within which a craftsperson was
trained. Those early and invisible choices in the
manufacturing process are unlikely to be reconsidered after their use is ingrained (Dietler and
Herbich 1998; Minar 2001 ), and quickly become
a statement of "how we do things." By looking for
similarities in isochrestic style within a single artifact class, archaeologists can reconstruct training
networks, much as painting researchers can identify painters trained in studios of known artists.
Prosaic artifacts like cordage are ideal for this kind
of study, since they are unlikely to be considered
an appropriate signal of membership into a larger
group. The power in examining isochrestic style is
fed by this social invisibility, allowing us to see training that is not likely to be reconsidered in an attempt to emulate artifacts made and used by
outsiders.
In contrast, iconological style, by its nature,
makes a visible statement of belonging and of affiliation. This characteristic style is manipulated,
either deliberately or not, to show membership.
The difficulty with using iconological style is to
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correctly identify those artifacts that were consciously or unconsciously used to proclaim this
belonging. Visibility is the hallmark of an
iconological statement. It is not enough to be visible to the manufacturing group; this stylistic attribute must also be visible to peoples who are
not part of the everyday interaction sphere. Artifacts that are seldom seen by outsiders are not
good candidates to display a membership statement.
Mobile hunters and gatherers had and have
relationships with their family, friends and neighbors. Kin would have been the first line of defense
against need and want, so knowing who could be
relied on by family connection would have been
very important. But a risky environment would
have required a network even larger than extended
kinship could supply. This is why economic networks were created and maintained.
This research develops a new model for the
kinds of social interactions and social structures
likely to have been in existence during the Southwest Late Archaic by building on ethnographic
analogy and existing theoretical models of mobile,
arid land foragers. Using ethnographic accounts
of the Bushmen of the Kalahari and Australian arid
land aborigines, combined with models of hunter
and gatherer land tenure (Dyson-Hudson and
Smith 1978; Kelly 1995) and sharing (Winterhalder 1986; Kelly 1995), it elaborates the existing model of minimal band and maximal bands
(Wobst 1974) to propose a broader model, one

that has three nested layers of social organization.
This new model includes the band, a residential
group; the marriage group, a kinship group; and
the economic network. The two largest of these
groups, the marriage group and the economic network, can be seen by looking for the varying distribution of two different kinds of style, isochrestic
and iconological. The research presented here is
unusual in that it incorporates stylistic distributions
in three different artifact classes to identify these
social groups. The artifact classes selected played
different roles in the society that created them and
so cany different kinds of stylistic information. The
ability to see varied social groups is powered by
the interplay of different manifestations of style and
by the roles cordage, sandals and projectile points
played in the society that made them. It would
have been difficult or even impossible to see the
stylistic variations used if this research included
only one artifact class.
We know that mobile hunters and gatherers
had multiple and varied social networks and were
not restricted to living out their lives in their natal
band. By assuming that this is true from the beginning, we are far more likely to see that social richness reflected in the archaeological record. Careful
analysis of their material culture does show that it
reflects a variety of relationships. By using the
methods demonstrated here, it is possible to see
beyond subsistence and settlement when studying
past hunters and gatherers; we can actually see
their complex social lives as well.
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