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associated with a decreased length in the growing 
season. Larger group 1 sizes were found to increase 
from a median value of around 10 persons at E.T. 15 
to around 19.5 at E.T. 11.53. At lower E.T. values, 
group 1 size decreased. For those groups where E.T. 
values were less than 15 .25 degrees, mobile residential 
work groups originating in sedentary settlements were 
larger than groups that were maximally dispersed 
components of residentially mobile people. 

Binford assumed that dispersed residential group 
size should reflect the labor demands required for bulk 
procurement and processing, and that the most 
dispersed residential population sizes are either a 
response to the season with the least food abundance, 
in which group I size reflects minimal mobility and 
minimal food demands per areal unit, or a response to 
the number and spatial distribution of patches of 
concentrated resources, as well as temperature 
variability at such patches. To evaluate various 
combinations of environmental and population size 
variables, Binford devised the group size model for 
dispersed hunter-gatherer populations who would be 
expected to 1) use minimal technology in habitats that 
differed in subsistence resources, and 2) utilize these 
resources in proportion of their availability. He 
calculated habitat diversity, species stress, human size, 
and prey access to determine expected population 
density values for the areas where basic weather data 
were available. Calculations were standardized for 
I 00 km2 units. He specified relationships between 
basic food resources, the structure of the habitat, and 
the organization of labor relevant to forager and 
collector strategies. For the first condition, the size of 
the labor force needed to process food in bulk would 
increase depending on the length of time for which the 
group depended on stored foods and the number of 
different stored foods that needed to be processed at 
one time. He determined the number of moves and 
the distances moved, and the minimum number of 
producers and consumers (as well as dependency 
ratios) necessary for each subsistence strategy . 
Minimal size is favored to reduce mobility costs. 

The division of labor varies with the quantity of 
resources that must be obtained over a short period of 
time. When men and women focus on the same 
species, men usually procure while women process. 
When more than one species need to be processed 
simultaneously, several work groups are organized. 



Assuming that male and female terrestrial hunter­
gatherers contribute 50 percent to the total food con­
sumed by a group and that the division of labor is such 
that males and females focus on different species and 
organize independent work parties, it was possible to 
estimate the minimal group size for foragers at 18.98 
persons, or at 9 .49 if the sexual division of labor was 
collapsed. When the male-female division of labor 
collapses, group sizes decrease to about half the 
minimal size of groups with a 50:50 division oflabor. 

The greater the dependence of the group on 
terrestrial animals, the greater the proportion of the 
diet that is obtained by males. When the males 
assume greater responsibility for the procurement of 
terrestrial animals, the minimal group size increases 
linearly as does the percentage of their contribution to 
the total diet until thresholds are reached. For those 
dependent on plant resources, this threshold is reached 
at a 49 to 50 percent contribution, and there seems to 
be no bias toward collectors. For animal-dependent 
groups, the threshold occurs when 77 percent of the 
male contribution to all food is reached. After that, 
the male contribution may continue to increase, but 
the group 1 size decreases. When the group size 
model was compared to the ethnographic data, the 
model worked for cases that meet assumptions, but 
there was considerable variability among cases that 
violated one or more of the assumptions. 

Once mobility is no longer an option due to 
increasing population, changes in labor organization 
would occur at the same time that mobility becomes 
increasingly ineffective. Mobile residential work 
groups that originate in sedentary settings are larger 
than the maximum dispersed components of residen­
tially mobile people at similar locations. Yet there is 
a dramatic decrease in the area occupied by sedentary 
people relative to that occupied by mobile people. 
When stress occurs, one way to obtain more food is to 
increase the labor input. Within an ethnic group, 
intensification operates throughout the range of social 
segments; it operates best among larger groups when 
they are constrained in geographic expansion and the 
area available for use becomes smaller. 

Binford(2001:318-332) foundthatG. Johnson's 
(1978, 1982) value of six decisionmakers per segment 
of population did seem to result from an organi­
:zational factor. The number of nuclear families in the 
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smallest groups of hunter-gatherers at foraging camps 
closely matched this number during periods of 
collapsed division of labor. The average group 
consisted of 10.5 persons (multiply dependency ratio 
of 1.75 by six), which compared fairly well with the 
average of the smallest node in the bimodal distri­
bution for cases dependent on terrestrial plants, and 
with 10.23, the number derived from the minimal 
mobility model. When doubled, so that six men and 
six women supported 21 persons, the results were not 
that different from 17.49, the average group size in 
the ethnographic data, and 20.47, the number derived 
from the minimal mobility model. Binford concluded 
that the minimal decision group and the minimal 
mobility group numbers fit the same pattern. The 
family was the basic organi:zational scale for group 1 
units; the household is the basic unit only when it is 
larger than the group 1 size or the household equals 
the family. Examples of the latter are mounted 
hunters and net-hunting mutualists who have very 
large group 1 units. A third pattern in which the 
organizational number of six occurs was found among 
those hunters who reduce risk by pooling their 
consumable products (Winterhalder 1990). 

Aggregated Residential Units. Group 2 
units, or aggregated residential units, were not 
necessarily built on group 1 units. The social 
organization of hunter-gatherers in these residential 
units is based on segments that work together in 
cooperative units. Based on his terrestrial model, for 
groups obtaining most of their food from plants, 
group 2 size increases as subsistence diversity 
increases. The nonpacked groups are organized in 
terms of networks; the family is the unit that decides 
with whom to cooperate and where to locate 
themselves with regard to maximum subsistence 
security. The composition of these larger units varies 
throughout the year as segments participate in 
different tasks and reunite with others at a later date in 
risk-pooling cooperative associations. Within the 
larger group, these associations are not necessarily tied 
through kinship; rather, the task at hand and the 
abilities of the participants affect the choice of 
partners. Thus, the composition of the aggregated 
residential group changes as different segments move 
around the landscape. More than two work groups 
may be organized each day as the packing threshold 
(when maximum diversity in niche breadth is reached) 
is approached (Binford 2001:422). 
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Once the packing threshold is reached, subsist­
ence diversity decreases and group 2 size decreases. 
The pattern of minimizing group size to reduce 
mobility is no longer important; the daily labor 
required increases as the group works within a smaller 
home range. Group size is further reduced as a func­
tion of decreases in subsistence diversity and the 
splintering of groups into new residential units that are 
situated adjacent to the resources upon which each 
group focuses. Splintering accompanies a concentra­
tion of labor upon those resources that respond best to 
increased labor with increased net returns. A seg­
mented social organization may result among those for 
whom the adoption of horticulture progresses slowly. 
For those who change subsistence strategies at a rapid 
rate, organization became complex and exhibited in­
ternal social ranking. Inherited leadership also ap­
pears among some elite segments. 

As a result of his detailed modeling and compar­
isons against frames of reference, Binford derived a 
set of packing thresholds that indicate the population 
densities at which system state organizations would 
change (Table 11.2). The first threshold (line 0, or 
minus 0.57 persons per 100 km2

) represents the 
minimum number of people that must be present in 
order to sustain themselves in a habitat. 

The second threshold (line 1, or 1. 57 persons per 
100 2km) represents the population density at which 
those who specialize in obtaining either aquatic 
resources or terrestrial animals in settings with rela­
tively narrow niche breadth change their subsistence 
strategy. Aquatic specialists tend to expand their 
niche to include plant foods. Terrestrial hunters will 
either begin to utilize plants or they will extensify. 
Mounted hunters of the Great Plains are one example 
of an extensification strategy, which is considered one 
route to ranked social organization. The introduction 
of the horse allowed former semisedentary horti­
culturalists to utilize a new ecological niche-the 
bison. The sizes of their smallest residential groups 
and their seasonal aggregated groups increased dra­
matically while the population density decreased to 
3.69 per 100 km2

• The response was reflected in a 
social scale in which larger dispersed and aggregated 
groups responded to the need for cooperative labor. 

All remaining nonpacked hunter-gatherers are 
organized in terms of networks, for which the family 

is the basic decisionmaking unit. Because there is 
seasonal segmentation and rejoining into larger groups 
and these larger groups are not necessarily made up of 
the same composition as previous ones, networks 
allow broad contacts within the ethnic unit, but the 
aggregated residential units have much fluidity. 

The third threshold (line 2, or 9.098 persons per 
100 km2

) is the packing threshold where there is 
maximum diversification in niche breadth. Mobility 
disappears and many new patterns emerge as popu­
lations continue to increase. Binford (2001:435-437) 
calls this the point of self-organized criticality, where 
there is a transition from a relatively stable generic 
hunter-gatherer pattern to one with greater instability 
that former subsistence tactics cannot arrest. Above 
this point, there are complex hunter-gatherers (ranked 
societies with elite, or ranked societies with wealth 
differentiation); mutualists (who rely on exchange of 
their specialized products with neighboring groups to 
obtain sufficient food); or those who domesticate 
either plants or animals. 

Those who become specialists often develop 
ranked societies. Those who had been primarily de­
pendent on terrestrial animals had responded to 
intensification by reducing dependence on larger 
terrestrial animals and shifting to terrestrial animals 
having smaller body size. In warmer temperate zones, 
they increased dependence on plants; in cool to cold 
environments, this shift was to aquatic resources, 
which was their only option (Binford 2001:368). 
Once the packing threshold is reached and populations 
are focused on the use of patches, institutionalization 
of leaders of groups who own the most productive 
patches occurs when those in less productive patches 
meet with insufficiencies and become indebted to those 
who have surplus to share in return for labor or craft 
items. The craft items eventually mount up, and 
leaders with wealth differentials emerge. 

For those dependent on plants, when mobility is 
no longer an option and no aquatic resources are 
available, they can either expand their diet breadth to 
species that increase net return but that are less ef­
ficient to obtain, or they can increase their labor 
inputs for processing and storage. Major changes to 
their social organization can thus be delayed as they 
gain time and space utility through the use of resi­
dential patches. Thus, not all hunter-gatherer groups 



Table 11.2. Population thresholds identified by Binford (2001). 0 

Line 
No. 

0 

2 

3 

4 

No. of Persons/ 
100 km2 

-0.57 

1.57 

9.098 

52.677 

304.99 

Comments on thresholds estimated from group size model. 

Minimal population density for occupation by hunter-gatherer populations based on terrestrial model. Hunter-gatherers tend to 
specialize and have relatively narrow niche breadth. They have very low achieved population densities and low rates of 
population increase. There is no balanced mutualism found below line 0. 

Threshold for terrestrial hunters. They become mounted hunters; extensification allows specialists. For those dependent upon 
terrestrial plants, there is a general increase in subsistence diversity concurre>nt with growing population density. For those 
dependent on aquatic resources, specialization decreases. 

Packed conditions reached. Terrestrial animal specialists rely on plant foods. Terrestrial plant specialists increase labor. Both 
often reduce space to concentrate on patches. Some horticulturalists and pastoralists share this space. Domestication might be 
adaptation, but not a linear result. 

End of nonranked generic hunter-gatherer groups. End of nonranked groupi>. Modified hunter-gatherers share space. 

Hunter-gatherer subsistence practices end. 

•See Binford (2001 :Figure 11.16) 
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adopted status based on ranked hierarchies as they 
crossed this threshold. Those in areas with high 
subsistence diversity adopted age-graded secret 
societies and other social entities to provide needed 
services along their route to social complexity. These 
leaders arrange periodic feasts, organize funeral rites, 
and supply wives to more distant settlements. 

At the packing threshold, reasonable responses 
are to shift to horticulture or pastoralism to increase 
the amount of food available. These choices are prob­
ably a response to biases in the habitat. Thus, domes­
tication is a response to packing; it is not a direct 
response to population pressure alone, but also to 
different rates of growth that can be affected by 
conditions in neighboring regions, processes of fusion, 
or circumscription. It appears later in settlements that 
are less conducive to high rates of population growth 
(e.g., where pathogens affect food storage), and 
appears more rapidly in areas where there are 
constraints on population expansion. 

Sedentism is not a prerequisite to agriculture; 
complete sedentism is not expected until almost all 
labor investments are devoted to a single venue for 
production of nonmobile food resources (Binford 
2001:438). Some labor investment strategies for 
plant-dependent foragers include ways to render plants 
edible, storage, cultivation of the plants themselves, 
and selection of a limited number of domesticated 
plants for cultivation. 

The fourth threshold (line 3, or 52.677 persons 
per 100 km2

) marks the end of non-ranked hunter­
gatherer populations. Modified hunter-gatherers 
(complex leaders), mutualists, horticulturalists and 
pastoralists, and extensified or mounted hunter­
gatherers share space on graphs derived from plotting 
the species diversity against the log10 population 
densities. 

The last threshold (line 4, or 304.99 persons per 
100 km2

) marks the space in which all hunter-gatherer 
subsistence practices disappear. 

Binford concluded that complexity evolves in 
two ways. One path is through the integration of pre­
viously independent systems, such as forest-product 
specialists or mutualists. In these instances, owner­
ship or wealth is bartered for food. The other path is 

through intensification, which may result in complex 
social organization when resources occur in patches, 
or, if subsistence diversity is high, in egalitarian 
societies that maintain age- or sodality-related leaders. 

One [path to complexity] is associated with 
scalar changes in group size as, for ex­
ample, among hunter-gatherers who are 
primarily dependent upon terrestrial plants 
and have the highest values for population 
density. In these groups, increased com­
plexity is represented by secret societies 
and social differentiation based on an 
individual's progress through a series of 
aggregated sodalities. 

These societal structures are also embedded 
in a social fabric that features ownership or 
unchallenged association of persons with 
specific, highly productive locations for 
resource exploitation. Intensification is ap­
parent in the increased labor inputs 
required at the time of harvest and pre­
paration for storage, as well as during the 
food processing required for immediate 
consumption. This pathway to intensifica­
tion is associated with decreased depend­
ence upon terrestrial animals oflarge body 
size and a shift of male labor into roles 
previously assumed by female laborers, 
particularly the collection and processing 
of plant materials. 

At the same time that group size increases, 
there is an institutionalization of regular 
regional interactions among the growing 
commumties. Round-robin hosting and 
mutual participation in mortuary rites and 
educational events are major expressions of 
the development of regional, institution­
alized interaction, as are moieties, which 
perform complementary functions that 
crosscut at least some of the residential 
units. (Binford 2001:432-433) 

There are, therefore, several paths that lead to the 
same outcome. The similarities between horticul­
turalists on the eastern seaboard of North America, the 
plant-dependent hunter-gatherers of California, and 
the Pueblo peoples of the American Southwest, all of 



whom fall between the fourth threshold and the last 
threshold, suggested to Binford that similar kinds of 
density-dependent changes affected each of these 
different societies. 

A. Johnson's Southwestern Horlicu/,tural.ists 

Pueblo horticulturalists were studied by A. 
Johnson (1997), whose goal was to determine why the 
pace of the adoption of horticulture and the process of 
village formation vary across the Southwest. Because 
the environment has changed very little over the past 
4,500 years, the Southwest offered an opportunity to 
examine the transition to food production. At this 
regional scale, Johnson examined 25 Pueblo and 15 
non-Pueblo ethnographic cases. The initial conditions 
that formed the basis for explaining the pace and 
process of the development of food-producing strate­
gies and village formation were subsistence, mobility, 
population density, and group size. 

Based on permanent settlements, surface treat­
ment on ceramics, and aspects of house forms, 
adaptive strategies for each of the cases were classified 
into three adaptive phases: 

Phase I represents the span of time between 
evidence of the earliest maize and the initial ap­
pearance of early pottery and round houses. Hunting­
gathering is the primary subsistence strategy. In this 
phase, cultigens were considered seasonal supplements 
to the gathering of wild resources, which is different 
from the adoption of horticulture. Sites with the 
earliest maize are located in contexts of relatively 
stable hunter-gatherer groups. At the end of phase I, 
plain pottery, more permanent sites, and an increased 
reliance on cultigens occur. 

Phase II covers the span of time from the ap­
pearance of plain pottery to the construction of sites 
with up to 100 rooms, integrative features, and 
textured and painted pottery. This period was indica­
tive of a horticultural adaptation, which is a sub­
sistence specialization around which other activities of 
the group are organized. This strategy appears in the 
least stable hunter-gatherer areas. Organization of the 
horticultural strategy will vary with aspects of the 
local environment. 
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Phase III begins with the appearance of large 
(more than 100 rooms), aggregated sites with com­
munal architecture represented by large integrative 
features and massive labor investment. Agriculture, 
or farming, as the chief subsistence pursuit, provided 
subsistence needs. The earliest population aggrega­
tions and evidence for a permanent, stable aggregated 
community are found in different environments. 
Aggregation responds to labor needs that are found in 
areas with the lowest subsistence diversity. Food 
production responds to mobility options in areas with 
higher subsistence diversity. 

Throughout the Southwest, horticultural 
sites are located in environments where 
hunter-gatherer subsistence options would 
have been least diverse, and least stable. 
Under conditions of population packing, 
labor investment in horticulture would 
have been the only intensification option in 
the Southwest, where aquatic resources are 
negligible. In areas where hunter-gatherer 
subsistence diversity is expected to be low, 
any reduction in mobility options associ­
ated with population packing could lead to 
a critical reduction in subsistence options, 
forcing greater reliance on a much nar­
rower range of resources. Investment in 
horticultural strategies could mitigate the 
risk of relying on such a narrow range of 
wild resources in a number of ways. First, 
it could increase the utility, from the 
standpoint of humans, of primary produc­
tivity-e.g., grasses with large seeds are 
more useful than shrubs or grasses with 
small seeds. Second, it could increase the 
predictability of both the timing and the 
amount of resources available. Finally, 
increased labor investment in fertilizing, 
watering, and weeding, could increase 
yields beyond the productivity of the 
natural vegetation. While the distinction 
between non-horticultural and horticultural 
site locations follows the niche breadth 
generalization throughout the study area, it 
is expected that the organization of 
horticultural strategies will vary depending 
on which aspects of local environments 
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contributed most to the destabilization of 
hunting and gathering economies. (A. 
Johnson 1997:47, emphasis in original) 

Subsistence diversity was measured as a standard 
deviation of subsistence dependence. Higher standard 
deviations indicate lower subsistence diversity and 
.narrow niches; lower standard deviations indicate 
higher subsistence diversity and broader niches. 
Greater subsistence diversity correlates with a slower 
transition to dependence on horticulture (A. Johnson 
1997:39). The southern area, represented by the 
Hohokam culture, had a shorter phase I and relatively 
longer phase III duration than did the Eastern and 
Western Anasazi pattern. Longer phase I and phase II 
durations occurred in areas where projected 
subsistence diversity is highest, but phase III was 
short. By deriving standard deviations for the pro­
jected subsistence diversity of horticulturalists, A. 
Johnson was able to confirm that measurements of 
niche breadth did operate in the same manner for 
horticulturalists as they did for hunter-gatherers. She 
also found that the environmental conditions sup­
porting the least stable hunter-gatherers are the same 
as those that support the most stable horticulturalists. 
The earliest evidence for com was found on sites 
where hunter-gatherer niche breadth was greatest; the 
earliest horticultural sites are located where hunter­
gatherer adaptations would have been the least stable 
(A. Johnson 1997:44). Thus, the context for the 
introduction of maize is different from that of its use 
in a horticultural subsistence strategy. She also found 
evidence for different environmental contexts for the 
earliest examples of population aggregations and those 
with permanent, stable population aggregations. 

A. Johnson chose to examine the distribution of 
aggregated sites with 50 or more rooms in New 
Mexico. She then calculated the standard deviation of 
subsistence specialties. There were few aggregated 
sites in New Mexico prior to A.D. 1000(N=11); all 
are located in areas with moderate or low diversity 
projections for horticultural subsistence diversity (A. 
Johnson 1997:50). The San Juan Basin had very low 
horticultural subsistence diversity (A. Johnson 1997: 
Figure 3.5). Between A.D. 1000 to 1200 and 1300, 
the shift in the number of aggregated sites in settings 
with high subsistence diversity went from 17 percent 
to 80 percent. 

To examine the effects of diverse subsistence 
strategies on the stability of human social organi­
zation, A. Johnson focused on the differences between 
Eastern and Western Pueblo social and ceremonial 
organizations. For the Historic Pueblo world, there 
were general patterns in social organization-e.g., 
clans, moieties, and medicine societies-but there were 
graded variations in social organization from east to 
west (Table 11. 3). Johnson concluded that differences 
in conditions for social organization (i.e., population 
density, group size, mobility, and subsistence system) 
led to distinct adult labor organization patterns. 
Values for the cooperative labor group size (i.e., 
number of households controlling access to productive 
resources) were related to the intensity of agricultural 
labor. When values of agricultural intensity were 
either high or low, individual households were the 
primary resource access group. When values were 
moderate, communal access is common (Adler 1994: 
89). 

When A. Johnson evaluated her sample of 
Pueblo agriculturalists, there was a distinct division 
between those who owned land individually versus 
those with communal ownership at 25.5 standard 
deviations (s.d.) from subsistence. The values of a 
cooperative labor group size increased when 
subsistence strategies were rated as less diverse. 
Below the standard value of 25.5, the primary access 
group size was characterized as cooperative labor 
among clans who are the social unit involved in land 
tenure and work parties. Above 25. 5, there were 
dramatically different group sizes and increasing 
divergences. This led to implications for variability in 
ceremonial organization. The number of secret 
societies increased with the need to maintain the 
integration of large social units that only occasionally 
cooperated in economic pursuits (Johnson 1997:68). 
Yet there was also a relationship between the number 
of integrative structures and the total population. 
Acoma, Oraibi, and Zuni had more secret societies, 
but also had the largest populations in clan-based 
societies (ca. 850 vs. less than 300 in others). 

... the diversity of subsistence strategies 
conditions adult labor requirements and 
that the relationships between economically 
interdependent primary resource access 
groups and periodically cooperative labor 
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Table 11.3. Comparison of differences among Eastern and Western Pueblo groups.a 

Trait 

Lineality 

Organization 

Medicine societies 

Integrative structures 

Social organization 

Subsistence strategies 

Western Pueblos (Hopi, Zuni, 
Acoma, and Laguna) 

Matrilineal 

Exogamous clans. Affect personal 
and public life through naming, 
marriage, land ownership, use of 
springs and reservoirs, eagle eeries 
and feathers, houses, kivas, and 
work parties. They maintain the 
ceremonial system. 

Weak 

Small kivas function as men's 
houses; ceremonies performed 
inside. Kivas vary from 2 to 13 
per village. From 10.6 to 17.5 
families per kiva at Hopi and 31. 8 
at Zuni. 

Clan 

Dry farm 

Small integrative structure 

Lower subsistence diversity 

Larger primary access group - clan 

Less intensification 

Diverse 

More current demands on adult 
labor; need larger labor pool. 

Clan-based 

Smaller integrative structures; 
mens' houses; general-purpose 
structures. 

More stable 

•Taken from Johnson (1997). 

Blurred (Eastern Keres) 

Clans important. Mixed 
system. 

Strong 

No small structures. 
Two large structures. 

Eastern Pueblos (Rio Grande 
Pueblos) 

Patrilineal 

Moiety system represents 
duality and directionality; 
e.g., east-west, and north­
south. A woman joins her 
husband's moiety at marriage. 

Weak 

Large kivas used specifically 
for moiety functions. 

Moiety 

Irrigation 

Large integrative structure 

Higher subsistence diversity 

Smaller primary access group 
- individual household. 

Greater intensification 

Less diverse, more intense 

Individual household 

Large integrative structures 
for ceremonial purposes only. 
Combine moieties, dance 
groups, and cross-cutting 
secret societies. Other types 
of structures used for social 
houses, rehearsal halls, etc. 

Less stable 
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groups, in tum, condition investment in 
and organization of ceremonial orgam­
zation. (A. Johnson 1997:70-71) 

To link her results with archaeological evidence, 
A. Johnson evaluated integrative structures (i.e., 
men's houses, society houses, rehearsal halls, and 
structures reserved for ceremonial purposes) against 
the total population of historic pueblos (A. Johnson 
1997:71). A relationship was found. She also linked 
the divergence in the scale of integrative architecture 
with that on the scale of labor organization. "Pueblos 
with a more-diverse, predominantly dry-farming 
horticultural adaptation with both land tenure and 
periodic work parties organized by relatively large 
economically cooperative units---<:ommon today among 
the Western Pueblos" differed from "those with a less­
diverse, more intensive irrigation-based horticultural 
adaptation with land tenure organized around individ­
ual households and period work parties organized by 
larger, socially-maintained cooperative units-common 
today among the Eastern Pueblos" (A. Johnson 1997: 
76). Her conclusions mirror those of Dozier (1970). 

In summary, 

It has been shown that subsistence diversity 
is correlated with both primary resource 
access group size and divergence of scales 
of labor organization. Where subsistence 
strategies are more diverse, there are more 
concurrent demands on adult labor, thus a 
larger labor pool is required for daily 
activities. This same unit can be called 
upon for periodic cooperative efforts such 
as harvest or cleaning springs or ditches 
for irrigation. Among the Pueblos, clan­
based social organization exists under these 
conditions. Where subsistence strategies 
are less diverse, but more intensive, 
individual households are the primary re­
source access group and larger cooperative 
units must be maintained for periodic 
efforts like harvest and ditch cleaning. 
Among the Pueblos, a combination of 
moieties, dance groups, and cross-cutting 
secret societies is the dominant aspect of 
social organization under these conditions. 
(A. Johnson 1997:78) 

A. Johnson was able to develop a theory to 
predict when environmental conditions would 
destabilize the cultural system, but she recognized that 
accurate measures of population density, residential 
mobility, and degree of intensification are needed to 
correctly apply it to the archaeological record. 

Implications for Chaco Canyon 
and Future Research 

The work of Binford and Johnson offers many 
stimulating ideas about how culture and ecology are 
related. It remains for future archaeologists to further 
evaluate and apply these theories to explain behavior 
patterns through time and across space. Although this 
brief outline only touches on results specific to the 
American Southwest, the detailed methods of Binford 
and Johnson can be used by future researchers to 
answer numerous questions. 

The Chaco Project database is one case that 
might benefit from an evaluation of the southeastern 
Colorado Plateau through time using Binford's 
approach to culture and ecology. The boundaries of 
the San Juan Basin (Figure 1.1) encompass 40,000 
km2 (R. Powers et al. 1983: 1) that include the 35 
degree N latitude line south of Grants, New Mexico 
(near the Village of the Great Kivas); the 36 degree N 
latitude line at the boundary of San Juan and 
McKinley counties (near Kin Bineola and just south of 
Chaco Culture NHP); the 37 degree N latitude (near 
the New Mexico/Colorado border); and the 38 degree 
N latitude line Gust north of Dolores, Colorado). 
Gillespie's (1985) environmental analysis of Chaco 
Canyon and the San Juan Basin is close to Binford's 
mid-latitude semidesert scrub and woodland class 
(DSD-24), which is located at an average latitude of 
39. 7 .± 7. 32 degrees, and where rainfall averages just 
slightly less than 227 mm ± 61.65 mm (9 in) per 
year. The wettest months are either at the end of 
summer or in early autumn. This zone also has the 
shortest growing season (7 .53 months) (Binford 
2001:Table 4.08). 

New Mexico has the highest number of different 
mammal species, yet plant productivity is not partic­
ularly high (Binford 2001:366). Although the New 
Mexico desert has low productivity due to low rain­
fall, there is considerable between-habitat diversity 



that is related to differences in altitude. For mam­
mals, there are many small-body-size animals with 
small home ranges and reduced niche distributions. 
Based on the hunter-gatherer ethnographic cases in this 
type of environment, Binford (2001:Table 5.10) 
projected an average of 14.69 people per 100 km2

; an 
area of 217 .28 km2 per group; a 42. 76 percent de­
pendence on terrestrial plants; a mean household size 
of 6.17 people; a mean size of largest annual social 
aggregation of 50.10 people; and an 8.36 average 
number of annual residential moves per year for 
foraging groups. 

Based on available data (Gillespie's 1985: 18), 
the E.T. value for Chaco Canyon today would be 
13.53, which places it in the cool temperate zone. It 
is within the storage threshold where one would 
expect generic hunters rutd gatherers to spend some 
periods of time in collecting and preparing foods 
(either plant or animal) for use during the non­
productive season; e.g., gathering of pifion nuts on 
Chacra Mesa (Wills and Windes 1989). However, 
there is considerable variability in topography within 
the larger region. Different E.T. values are expected 
in these microhabitats. Binford (2001) listed a num­
ber of E.T. values for more distant neighboring 
hunter-gatherer populations; they range from 13.59 
for the Kaibab Southern Paiute in Arizona (where 
storage is expected) to 15.83 for the Lipan Apache in 
Texas (where storage would not be needed). 

Based on current climatic conditions, which have 
been similar for the past 4,000 years (A. Johnson 
1997), there would have been no aquatic animals or 
large game on which to rely. Prior to that, there was 
climatic change at the end of the Pleistocene. Using 
methods refined by Reid Bryson (Bryson and Bryson 
1995) that depend on longitude, latitude, and eleva­
tion, high-resolution and site-specific models of 
climatic change could be reconstructed. By devel­
oping such reconstructions, it might be possible to 
address some questions. For example, did large game 
animals habitually use the San Juan Basin? What do 
the few Paleoindian points recovered in Chaco Canyon 
represent? The rate of change in environmental con­
ditions could also be compared with the models 
developed by Betancourt and VanDevender ( 1980) and 
Hall (1977). If changes at the end of the Pleistocene 
made it less risky for those dependent on terrestrial 
mammals to switch to plant food, it should be possible 
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to predict when the changes in technology (e.g., 
switch from atlatl to bow and arrow) would appear 
and compare the predicted results with the 
archaeological data. 

Based on areas of 217. 28 km2 per group depend­
ent on terrestrial plants, the number of people living 
in the San Juan Basin during the Preceramic period 
may not have been packed. There may have many 
separate groups that might have belonged to different 
segments, be they linguistic or cultural. How might 
these be correlated with Gwinn Vivian's (1990) 
delineation of four Archaic populations during 
Basketmaker II? When might the threshold of 52.677 
persons per 100 km2 be reached and mobility no 
longer be an option for foragers dependent upon 
terrestrial plants? When might the threshold of 
304.99 persons per iOO km2 be reached, at which non­
ranked hunters and gatherers no longer exist? Because 
the Historic Pueblo people fall within the zone where 
hunter-gatherer cases with the highest population 
density were charted, what might this imply for the 
level of social complexity in Chaco Canyon and the 
San Juan Basin during the Classic Bonito phase? 

Due to the low productivity for the area and 
fluctuating rainfall patterns, how might periods of 
better rainfall alleviate population stress, which might 
allow Pueblo horticulturalists to maintain nonranked 
social organization during the Classic Bonito phase? 
Calculation of population density per 100 km2 could 
elucidate differences among communities, and perhaps 
indicate how the canyon differed from the rest of the 
San Juan Basin. Could nesting of segments in the can­
yon have reached a higher tier that brought together 
larger work groups during certain occasions? Was the 
movement out of the Four Comers area a response in 
part to the ability of Pueblo people to pursue 
subsistence in wider niche breadth locations elsewhere 
and not necessarily a response to drought alone? 

After Pueblo people left the San Juan Basin, the 
region was open for use by different people. In 
Chapter 10, the issue of the earliest Navajo presence 
was not resolved. Because no other populations were 
living in the region after A.D. 1300, would hunter­
gatherers have been easily visible? With Young's (in 
Cameron and Young 1986) ability to distinguish 
which lithic scatters are Archaic and which Navajo, 
would it be worthwhile to re-examine data from lithic 
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scatters to see ifthere is an earlier Navajo presence, as 
well as where the scatters are located? Once popu­
lation packing was reached, horticulture would have 
been the likely option for the Navajo, but with the 
introduction oflarge mammals (i.e., cattle, sheep, and 
horses) after Spanish settlement in the American 
Southwest, there was an opportunity to use this desert 
scrub land in a new way. Given the options that 
Binford presented, the pastoralist adaptation of the 
Navajo people is an expected subsistence practice. 
The key is understanding how and when population 
packing is reached, not just in Chaco Canyon, but also 

throughout the San Juan Basin. 

Using Binford's results in this manner does not 
contribute to theory-building, but it would assist park 
managers and interpreters in further refining the 
culture history of this area. As an organization 
responsible for a major cultural park and a World 
Heritage Site, the NPS needs the most accurate 
information available for interpretive purposes. Many 
opportunities remain to study the Chaco Canyon 
database in ways that benefit both the public and the 
scientific community. 



Appendix A 

Excavated Sites in Chaco Canyon 

Five major archaeological expeditions have 
excavated sites in Chaco Canyon. Tables A.1 through 
A.5 provide information on the sponsors of the 
investigations, the sites excavated (by name and site 

numbers), the excavators, the dates and extent of 
excavation, and references relating to the work. When 
a site is listed on more than one table, there is a cross­
reference under extent of excavations. 



Table A.l. Sites excavated or examined by the Hyde Exploring expedition. V-l 
~ 

°' 
Site Name Site Number(s) Excavator( s) Date(s) Extent of Excavations Reference( s) n 

::r 
;.:> 
n 

Sponsored by HEE 0 

"d ,..., 
Pueblo Bonito 29SJ387 George H. Pepper 1896-1899 190 rooms over four years. Judd (1954, 1964) .3. 

(t> 

LA226 Richard Wetherill Trash mounds. In 1916 Nels Lekson (1984a:109-144) n ... 
Be 253 Nelson and Earl Morris Pepper(1899, 1905b, en 

placed stratigraphic tests in 1906, 1909, 1920) '< 
::i 

the east and west trash Er 
(t> 

mounds. Later excavations ~ 
r;;· 

by Judd for National 
Geographic Society (Table 
A.2). 

Peiiasco Blanco 29SJ410 "Waylo" and other Navajo? Several rooms. Trash mound Judd (1954:345) 
LA225 later trenched by Roberts Lekson (1984a::94-109) 
Bc250 (Table A.2). Pepper (1920:378) 

Pepper's Mound 1 29SJ399 George H. Pepper 1896 Trash mound Pepper (1920) 
LA40399 Richard Wetherill 
Bc59 

Pepper's Mound 2 29SJ383? George H. Pepper 1896 Trash mound Pepper (1920) 
LA40383 Richard Wetherill 
Be 117, 118 

29SJ823 Richard Wetherill? 1896-1900 Mound Truell (1986:Table 2.1) 
LA40823 George Pepper? 
Bc263 

29SJ1579 Richard Wetherill 1900? Mound Truell (1986:Table 2.1) 
LA41579 

Picture Cliffs 29SJ426 Frederic Putnam 1901 Burial Andrews (1970) 
LA41426 Alfred M. Tozzer Mathien (200la) 

Mound 1 William C. Farabee 1901 Midden Andrews (1970) 
Alfred M. Tozzer Mathien (2001a) 

Mound 2 William C. Farabee 1901 Midden Andrews (1970) 
Alfred M. Tozzer Mathien (2001a) 



Table A.1. (cont'd.) 

Site Name Site Number(s) Excavator( s) Date(s) Extent of Excavations Reference(s) 

Mound 3 William C. Farabee 1901 Midden Andrews (1970) 
Alfred M. Tozzer Mathien (2001a) 

Mound 4 William C. Farabee 1901 Midden Andrews (1970) 
Alfred M. Tozzer Mathien (2001a) 

House Site William C. Farabee 1901 8 rooms Andrews (1970) 
Alfred M. Tozzer Mathien (2001a) 

Wetherill Mesa Pueblo Mesa Tierra William C. Farabee 1901 7 (of approximately 40) Andrews (1970) 
LA 17220 Alfred M. Tozzer rooms; Marshall et al. ( 1979) 

3 kivas Mathien (200la, 2002) 

Kin Neole (1/3 mile west ? Frederic Putnam 1899 100 graves Akins (1986:Table B.1) 
of Kin Bineola) Ale8 Hrdlicka 

Related to Period or 
Project 

"Cemetery" 1 mile east Warren K. Moorehead 1897 Unknown, probably a trash Akins (1986:118-119) 
of Pueblo Bonito midden Lekson (1984a:110) 

Moorehead (1906) 

Pueblo Bonito 29SJ387 Warren K. Moorehead 1897 Rooms 53 and 56 Akins (1986:118-119) 
LA226 Moorehead (1906) 
Be 253 

Pueblo del Arroyo 29SJ1947 S. J. Holsinger 1901 Arc enclC1sing plaza. Site later Holsinger (1901:51) 
LA41947 excavated by Judd (Table Judd (1959) 
Be 254 A.2). Lekson (1984a:209-223) 

Holsinger's site 2 miles S. J. Holsinger 1901 Mound Holsinger (1901) 
east of Kin Klizhin 

Holsinger's site 1 mile S. J. Holsinger 1901 Mound Holsinger (1901) > 
"O 

northwest of Kin Klizhin "O 
(!) 
::s 
Q.. 
~-

> 
w 
~ 
-.i 



Table A.2. Sites excavated or examined by the National Geographic Society expedition. (j.) 

~ 
00 

Site Name Site Number(s) Excavator(s) Date(s) Extent of Excavations Reference( s) n 
::r 
i;I:> 
n 

Pueblo Bonito 29SJ387 Neil M. Judd 1921- 198 rooms and kivas. Trash Judd (1954, 1964) 0 

LA226 Monroe Amsden 1927 mounds. Previous excavations Lekson (1984a:109-144) '"'d ..... 
Be 253 Frans Blom by Pepper (Table A.l). Pepper (1920) 2. 

(p 

H. B. Collins n ..... 
L. C. Hammond (l'.l 

'< 
O.C. Havens :::i 

g. 
George B. Martin (p 

~ 

Frank H. H. Roberts, Jr. r;;· 
Henry B. Roberts 
Karl Ruppert 

Frank H. H. Roberts, Jr. 1926 Trash mound trench Roberts (1927) 

Pueblo del Arroyo 29SJ1947 Neil M. Judd 1923- 65 rooms. Tri-wall structure Holsinger (1901) 
LA 41947 Karl Ruppert 1926 and several associated rooms. Judd (1959) 
Bc254 Previous excavation by Lekson (1984a:209-223) 

Holsinger (Table A. l); later Gordon Vivian (1959) 
excavations by Gordon Vivian 
(Table A.4). 

Penasco Blanco 29SJ410 Frank H. H. Roberts, Jr. 1926 Trash mound trench. Previous Lekson (1984a:94-109) 
LA225 excavation by Navajo (Table Pepper (1920) 
Be 250 A.1). Roberts (1927) 

Pueblo Alto 29SJ389 Frank H. H. Roberts, Jr. 1926 Trash mound trench. Later Roberts (1927) 
LA661 excavations by Chaco Project. Windes (1987a; in 
Be 251 Lekson 1984a:192-209) 

Hillside Ruin 29SJ1175 Neil M. Judd 1921-1927 Pueblo III kiva Judd (1964:146-147) 
LA 41775 Stein et al. (2003) 
Bc95 Gordon Vivian and 

Mathews (1965) 

Judd's Pithouse No. 1 29SJ396 Neil M. Judd and Zuni crew 1920 Mud pit structure 17 ft in Judd (1921:640, 
(100 yards east of Casa LA 40396 diameter with fireplace, 3 bins I 923: 136, 1924:399-
Rinconada, possibly Be 53 and 2 niches. 413, 1954:15, 1964:21) 
beneath Be 53) 



Table A.2. (cont'd.) 

Site Name Site Number(s) Excavator(s) Date(s) Extent of Exc;avations Reference(s) 

Judd's Pithouse No. 2 29SJ1678 Neil M. Judd 1922 Pit structure 12 feet below valley Douglas (1935:44) 
(1.6 km/1.0 mile east of LA 41678 floor; dendro dated to ca. A.D. Judd (1923:136, 
Pueblo Bonito Be 194 720 and 777. 1954:15, 1964:21) 

Pit structure beneath 29SJ387 Neil M. Judd 1925 Judd (1964:22) 
Pueblo Bonito West LA226 
Court trench Be 253 

Pit structure beneath 29SJ387 Neil M. Judd 1925 Judd (1964:22) 
Room 241 of Pueblo LA 226 
Bonito Be 253 

Ruin 3 (6 miles east of Monroe Amsden 1925 L-shaped puc~blo with 8 rooms, Amsden (1925) 
Crownpoint near Kin dating to Early Bonito phase. Bustard (1996:97-99, 
Ya'a) Figure 4-6) 

Ruin 13 (in side LA 65441 Monroe Amsden 1925 L-shaped puc~blo with 7 + rooms Amsden (1925) 
tributary to Kin Bineola and a kiva dating to Classic Bustard (1996:124-125, 
Wash) Bonito phase:. Figure 4-23) 

Pit structure 9 miles east Frank H. H. Roberts, Jr. 1926 Judd (1927a:168, 
of Pueblo Bonito, in 1964:21-22) 
gully in opposite bank 
from Arroyo House or 
Half House beneath 
Turkey House 

Arroyo House or Half 29SJ1657 Frank H. H. Roberts, Jr. 1926 Partial pit structure R. N. Adams (1951) 
House LA41657 Judd (1927a: 168, 

Be 244, 373 1964:21) 

Shabik'eshchee Village: 29SJ1659 Frank H. H. Roberts, Jr. 1926-1927 2 pithouses and several storage Judd (1927a:165-166) 
a pithouse 9 miles east LA539 cists on western side of gully, Roberts (1928, 1929) > 
of Pueblo Bonito Be 256 18 pit structures, court, great "C 

"C 
kiva, and 48 storage bins. (1) 

::s 
Q. 

~· 

> 
Vl 
~ 
\0 



Table A.2. (cont'd.) VJ 
Ul 
0 

n 
Site Name Site Number(s) Excavator(s) Date(s) Extent of Excavations Reference( s) ::r 

ti> n 
0 

Roberts' small house or 29SJ2385 Frank H. H. Roberts, Jr. 1926 9 rooms and East Court, several Amsden and Roberts '"'C 
Turkey House LA42385 burials in Pueblo II and Pueblo (n.d.) '""1 

.2. 
Bc262 III house and mound. Bustard (1996:101-102) (1) 

n 
Judd (1927a:165-166, ..... 

en 
1964:21) '< 

::i 
Roberts (1929:1) :;. 
CCNHP Archive 2108B 

(1) 

~. 
Cl> 

Small house 29SJ2384 Frank H. H. Roberts, Jr. 1926-1927 Test trench across unfinished CCNHP Archive 2108B 
LA 42384 Pueblo III ruin eroding into 

wash. 

Small house 10 miles Frank H. H. Roberts, Jr. 1926-1927 Numerous burials from at least 3 CCNHP Archive 2108B 
east of Pueblo Bonito rooms of Late Pueblo III site. 
and 1 mile east of 
Turkey House 

Small house, Smith's Frank H. H. Roberts, Jr. 1927 Amsden and Roberts 
Ranch ruin (n.d.) 

Bustard (1996:99-101) 
CCNHP Archive 2108B 

Talus House behind 29SJ1935 Frank H. H. Roberts, Jr. 1927 2 rooms and kiva of Late Pueblo Archive 2108B 
Pueblo Bonito LA 41935 III site. 

Bc348 



Table A.3. Sites excavated or examined by the School of American Research/University of New Mexico field schools. 

Site Name Site Number(s) Excavator( s) Date(s) Extent of Excavations Reference(s) 

Large Puebws: 

Chetro Ketl 29SJ1928 Edgar L. Hewett 1920-1921 Approximately ll30 rooms, great Hawley (1934) 
LA 838 1929-1935 kiva, court kiva,, and about 8 Hewett (1936) 
Bc246 others. Later excavations of 2 Leinau (1934) 

rooms by NPS (Table A.4). Miller (1937) 
Lekson (1983b, 1984a:152-
192) 
P. Reiter (1933) 
Gwinn Vivian et al. (1978) 

Casa Rinconada 29SJ386 Gordon Vivian 1930-1931 Great kiva Gordon Vivian and Reiter 
LA 841 (1960) 
Bc255 

Kin Kletso 29SJ393 Edwin Ferdon 1934 9 rooms and 2 k:ivas. Later Lekson (1984a:238-246) 
LA 2464 excavations by Gordon Vivian Gordon Vivian and 
Bc248 and Mathews (Table A.4). Mathews (1965) 

Kin Nahasbas 29SJ392 Dorothy Luhrs 1935 Great kiva and one room in Hewett (1936) 
LA 152 great house. Luhrs (1935) 
Bc249 Mathien and Windes (1988) 

Gordon Vivian and Reiter 
(1960) 

Talus Unit No. 1 29SJ1930 Paul Walters, Jr. 1933-1937 27 rooms and 6 kivas. Later Lekson (1985a) 
LA 2470 Margaret Woods NPS excavation of Kiva J (Table M. Woods (1933, 1934a 
Be 257 A.4). 1934b, 1935, 1937, 1938) 

Small Sites: 

Anna Shepard's site 29SJ200 Anna Shepard 1929 3 rooms and trench Dutton (1938:11) 
LA 40200 Truell (1986:Tab1e 2.1) > Be 114 't:l 

"O 
(I> 

Cacique's Sanctum 29SJ1924 Richard Vann 1930 2 rooms Vann (1930) ::I 
0.. 

LA 41924 Phil Drucker ~· 

Be 86 > 
(,;) 

Vt ....... 



Table A.3. (cont'd.) (.;,) 
Ut 
N 

n 
Site Name Site Number(s) Excavator( s) Date(s) Extent of Excavations Reference(s) ::r 

I>' n 
0 

Kin Sabe 29SJ823 W. W. Postlethwaite 1931 Previous work by Wetherill and Judd (1954, 1959, 1964) .,, 
LA 40823 Alden C. Hayes 1937 Pepper (1896-1900) and by Judd Pierson (1956:43) '"'I 

..2. 
Be 263 Mabel Harding (1925). Postlethwaite ( 1931) (l) 

n 
Truell (1986:Table 2.1) 

..... 
(J') 

'< 
Talus unit 29SJ1927 Sally Pearce 1932 Partial excavation of 2 rooms Pierce (1932) =3 e-

LA41927 (ll 
<ll 

Be 89 r;;· 

Talus Rock Shelter 29SJ1936 1932 Shelter with firepit and storage Bannister (1965:193-1"94) 
LA 41936 cists. Exposed room walls. Hawley (1934b:63) 
Be 98-99 Floor cleaned. Truell (1986:Table 2.1) 

Cliff cavities: 29SJ1944 Hurst Julian 1932 Series of cliff cavities between Julian (1933) 
PS 1, PS2, PS3 LA41944 Dorothy Keur 1933 Chetro Ketl and Pueblo Bonito Pierson (1956:34-35) 
Ul, U2 Be 130, 133 (U) (PS) and behind Kin Kletso (U). 

Be 48? Paul Reiter 1932 Few burials Maher (1947) 
Gordon Vivian Truell (1986:Table 2.1) 
R. F. Maher 1947 Gordon Vivian notes in 

CCNHP Archive No. 393) 

Hutch's site 29SJ838 Charles Hutchinson 1934 6 rooms and 2 kivas of Brand (1937a:26) 
LA 40838 Albert Ely previously looted site. Pierson (1956) 
Be 126 J. Charles Kelley Truell (1986:Table 2.1) 

CCNHP Archives Nos. 
487, 570, 1031, 1193, 1194 

Kin Chinde 29SJ799 Bertha P. Dutton 1934 4 or 5 rooms and trash midden. Brand (1937a:26) 
LA 40799 Marion Hollenbach Pierson (1956:41) 
Be 61 Truell (1986:Table 2.1) 

Leyit Kin 29SJ750 Bertha P. Dutton 1934 14 rooms, 4 kivas, and trash Dutton (1938) 
LA 41750 1936 midden. 
Be 24, Mound 
26 



Table A.3. (cont'd.) 

Site Name Site Number(s) Excavator(s) Date(s) Extent of Excavations Reference( s) 

Pit houses near Casa Be 64A Joseph Maloney 1936 1 pit house and 5 cists Pierson (1956:42) 
Rinconada Gordon Vivian and Reiter 

(1960:Figure 3) 

Be 50; Tseh So 29SJ394 Donald Brand 1936 Most of site Brand et al. (1937) 
LA40394 Florence Hawley Kluckhohn and Reiter 
Be 50 Frank Hibben (1939) 

Wesley Bliss Pierson (1956:39) 
Nan Glenn 1937 Numerous papers in 
Barbara Clark 1938 CCNHP Archives 
F. Seltzer 1939 
Donovan Senter 
Gordon Vivian 1947 
Raymond Rixey 

Be 51 29SJ395 Clyde Kluckhohn 1937 Most of site Kluckhohn and Reiter 
LA 40395 Florence Hawley (1939) 
Be 51 William Mulloy Pierson (1956:40) 

Wesley Bliss CCNHP archives 
A. R. Kelly 1938 
Walter Taylor 1939 
Gordon Vivian 1949-1950 

Be 52, Casa 29SJ400 William Mulloy 1940 19 or 20 rooms and 3 kivas Mulloy (1941) 
Sombreada LA 40400 1941 Truell (1986:Table 2.1) 

Be 52 CCNHP Archives 

Be 53, Ignorance 29SJ396 Frank H. H. Roberts, Jr. 1940 20 rooms, 4 kivas, trash midden, Pierson (1956:40-41) 
Hollow LA 40396 Paul Reiter 1941 and earlier pit house excavated Truell (1986:Table 2.1) 

Be 53 by Judd. CCNHP Archives 

Be 54 29SJ1922 Ripley Bullen 1941 4 rooms, parts of others, and 3 Bullen (1941) 
LA 41922 William Mulloy kivas. Truell (1986:Table 2.1) > 
Bc54 Paul Reiter CCNHP Archives :g 

Be 55 29SJ1921 Theodora Buggeln 1941 2 or 3 rooms Pierson (1956:41) 
g 
0.. 

LA 41921 M. Chandler Truell (1986:Table 2.1) x· 
Be 55 > 

w 
VI w 



Table A.3. (cont'd.) w 
Ul 
~ 

Site Name Site Number(s) Excavator(s) Date(s) Extent of Excavations Reference( s) (1 
::r 
~ 

Bc56 29SJ753 Paul Reiter 1941 8 rooms, 2 kivas, and burials Pierson (1956:41) 
() 
0 

LA 40753 CCNHP Archives 234, '"d 
""I 

Be 56 (also Be 235, 250-256 ..s. 
(P 

78-83) () ...... 
{/) 

Be 57 29SJ397 Paul Reiter 1942 9 rooms, 4 kivas, earlier pit Pierson (1956:41) ~ 
::I 

LA 40397 structure beneath trash. Truell (1986:Table 2.1) s-
(P 

Be 57 ~ 

r;;· 

Be 58 29SJ398 C. Burroughs 1947 10 or llrooms, 2 kivas Pierson (1956:41) 
LA 40398 Stanley Stubbs Truell (1986:Table 2.1) 
Be 58 CCNHP Archives 

Tom Mathews's site 29SJ399 Thomas Mathews 1947 16 to 20 rooms, 3 kivas, trash Mathews (1947) 
LA 40399 Gordon Vivian midden. Stabilization led to Pierson (1956:42) 
Be 59 excavation of 3 additional Truell (1986:Table 2.1) 

rooms. CCNHP Archives 2160g, 
2059-2061 

Half House/ Arroyo 29SJ1657 R. Adams 1947 Portion of pit house, previously R. N. Adams (1951) 
House LA 41657 L. Knudson excavated by Roberts. Judd (1964) 

Be 373 M. Raphael Truell (1986:Table 2.1) 
Gordon Vivian and 
Mathews (1965) 



Table A.4. Sites excavated or examined by the National Park Service between 1937 and 1969. 

Site Name Site Number(s) Excavator(s) Date(s) Extent of Excavations Reference( s) 

Large Pueblos: 

Chetro Ket! 29SJ1928 Gordon Vivian 1947 Room 93 Lekson (1984a:152-
LA838 Charles B. Voll 1964 Room 92. The SAR/UNM field 192) Gwinn Vivian et 
Bc246 Martin T. Mayer schools had previously excavated al. (1978) 

much of the east side of this great Voll (1978) 
house (Table A.4). 

Kin Kletso 29SJ393 Thomas Mathews 1950 Excavated remainder of this great Lekson (1984a:238-
LA 2464 Gordon Vivian 1951 house. Ferdon previously 246) 
Bc248 1953 excavated 9 rooms and 2 kivas Gordon Vivian and 

during SAR field season (Table Mathews (1965) 
A.3). 

Pueblo del Arroyo 29SJ1947 Leland Abel 1950 Re-excavation and stabilization of Holsinger (1901) 
Tri-Wall Structure LA 41947 Gordon Vivian the tri-wall structure. Previously Judd (1959) 

Be 254 tested by Holsinger and partially Lekson (1984a:209-
excavated by Judd (Tables A.1 223) 
and A.2). Gordon Vivian (1959) 

Una Vida Gordon Vivian 1956 Kiva C, trench across east wing Gillespie in Lekson 
1957 from Room 6 to Room 56, and 5 (1984a:79-94) 

Navajo hogans; 15 rooms in NE 
1960 corner. In 1979 Akins and 

Gillespie would reexamim: several 
rooms. 

Talus Unit No. 1 29SJ1930 Joel Shiner 1959 Kiva J. !Previous excavations by Shiner (1961) 
LA 2470 SAR field school (Table A.3). 
Be 257 

Small Sites: 

Three-C site 29SJ625 Gordon Vivian and H.K. 1939 9 rooms Gordon Vivian (1965) > 
LA 41625 Boone 

:g 
~ 

Be 243 Gordon Vivian and R. 1949 2 kivas ::l 
0. 

Rixey Later re-examined by Chaco ><" 
Project > 

w 
Ut 
Ut 



Table A.4. (cont'd.) 
~ 
VI 

°' 
Site Name Site Number(s) Excavator(s) Date(s) Extent of Excavations Reference( s) n 

::r 
s:» 

29SJ1054 ? Gordon Vivian 1947? 2 rooms and 1 kiva Pierson (1956) (") 
0 

LA 41054 Truell (1986:Table 'i:I 
'"I 

Be 363 2.1) ..2. 
(!) 
0 

Be 48 Be 48 (possibly Martin Maher 1947 Truell (1986:Table 
..... 
en 

Be 395?) 2.1) '< ::s 
ET 

Be 50, Tseh So 29SJ394 Gordon Vivian 1947 Previously excavated by UNM Truell (1986:Table (!) 
(/l 

LA 40394 Raymond Rixey field schools. 2.1) r;;· 

Bc50 

Be 51 29SJ395 Gordon Vivian 1949-1950 Previously excavated by UNM Truell (1986:Table 
LA40395 field schools. 2.1) 
Be 51 

Headquarter's site 1 Gordon Vivian 1950 Trench Gordon Vivian and 
Mathews (1965:81) 

Headquarter's site 2 29SJ515 Gordon Vivian 1950 4 rooms Gordon Vivian and 
LA 40515 Mathews (1965:81) 
Be 211 

29SJ240 Gordon Vivian 1957 1 of2 rooms, 1 kiva Truell (1986:Table 
LA40240 2.1) 

CCNHP Archive 
2172F 

29SJ589 Zorro Bradley 1958 10 rooms, 1 kiva, 1 oven, 1 cist, Bradley (1971) 
LA 40589 and a Pueblo I pithouse. 
Be 236 

Lizard House 29SJ1912 James Maxon 1960 17 rooms and 3 kivas Maxon (1963) 
LA 41912 William Bromberg 
Be 192 

Bromberg's ditch 29SJ1095 William Bromberg 1960 Partial excavation of water control Bromberg (1961) 
LA41095 James Maxon feature. 
Be 364 



Table A.4. (cont'd.) 

Site Name Site Number(s) Excavator(s) 

Voll's site 29SJ827 Charles Voll 
LA 40827 Roland Richert 
Be 362 (and Be 
250) 

Gallo Cliff Dwelling 29SJ540 Donald Morris 
LA 40540 Leland Abel 
Be 288 Martin Mayer 

George Buckingham 

Date(s) Extent of Excavations 

1962 18 rooms, 3 kivas, and 2 plazas 

1966 1 kiva at west end 
1967 4 rooms 

Reference( s) 

Voll (1964) 

Abel (1974) 

> :g 
8. 
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Table A.5. Excavations and tests conducted by the Chaco Project. ~ 
Ul 
00 

n 
Site No. Site Name Excavator(s) Year Nature of Test or Excavation References ::r' 

s:io n 
0 

Pre-ceramic ~ 
'"" 

29SJ116 Thomas Mathews 1973 Archaic: 20 m of surface stripped; hearth excavated. Mathews's field notes ..3. 
~ n 

LA40116 Peripheral tests. ...... 
en 
'< 

29SJ126 Dennis Stanford 1972 Archaic: surface cleared; burned area cleared. Field notes ;::I ...... 
LA40126 Thomas R. Lyons ::r' 

(I> 

~. 

"' 29SJ1156 Atlatl Cave Thomas Mathews 1975 Archaic: rock shelter tested and excavated. Elliott ( 1986) 
LA41156 John D. Schelberg 1976 Mathews (1979) 

Mathews and Neller (1979) 
Neller (1975, 1976b) 

29SJ1157 Sleeping Dune Earl Neller 1976 Archaic-Basketmaker II: tested dune areas, mapped Elliott (1986) 
LA41157 Ant Hill Dune Victoria Atkins artifact distribution. Neller (1976a) 

29SJ1987 John D. Schelberg 1973 Basketmaker II: hearth examined. Field notes 
LA41987 Kelley Masterson 

Puebloan 

29SJ299 Rich's site Richard W. Loose 1973 Basketmaker Ill: excavated 3 pithouses, 10 storage Loose (1979b) 
LA40299 cists, 1 baking pit. McKenna (1986) 

Pueblo II: excavated 1 kiva, trash. Truell (1986) 

Thomas C.Windes 1974 Pueblo I: excavated 1h of pithouse, 4 storage rooms, Windes (1976a, 2006a) 
Kelley Masterson ramada. 

29SJ423 Thomas C. Windes 1973 Basketmaker III: excavated 3 pithouses, 3 storage cists, Hayes and Windes (1974) 
LA40423 great kiva. McKenna (1986) 

Pueblo III: excavated shrine. Truell (1986) 
Windes (1975, 2006a) 

29SJ628 Marcia L. Truell 1973 Basketmaker III-Pueblo I: excavated 6 pit houses, 6 McKenna (1986) 
LA40628 storage cists, 2 exterior hearths. Truell (1976, 1986) 

Windes (2006a) 



Table A.5. (cont'd.) 

Site No. Site Name Excavator(s) Year Nature of Test or Excavation References --
29SJ721 Be 164 Thomas C. Windes 1973 Basketmaker III-Pueblo I and Early Pueblo III: McKenna (1986) 
LA40721 excavated 1 kiva, 2 pithouses, 6-7 cists or baking pits, Truell (1986) 

and 1 room. Windes (1976b, 2006a) 

29SJ1659 Shab ik 'eshchee Alden C. Hayes 1973 Basketmaker III-Pueblo I: previously-excavated site Hayes (1975) 
LA41659 Village John Thrift revisited. Roberts uncovered 18 pithouses, 48 storage Thrift (field notes) 

bins, 1 great kiva, and 3 small trash middens. Wills and Windes (1989) 
Excavated 2 pit houses and storage cists. Windes (2006a) 

29SJ724 House block 1 Thomas C. Windes 1974 Pueblo I: excavated 10 rooms, ramad.a, 1 pithouse. McKenna (1986) 
LA40724 House block 2 1976 Trash tested. 2 other tests. Truell (1986) 

Windes (1976c, 2006a) 

29MC184 Thomas C. Windes 1975 Pueblo I: shallow test trenches placed in trash mound. Windes (field notes; 2006a) 
LA40081 

29SJ597 Thomas C. Windes 1979 Pueblo I: tested pit structure. Windes (field notes) 
LA40597 

Bruce Anderson 1980 Pueblo I-Early Pueblo II: 4 tests, 1 firepit, 3 heating Bradford (field notes) 
James Bradford pits, 1 burial and trash midden. Windes (field notes) 
James Trott 
Thomas C. Windes 

James Bradford 1981 Trash Bradford (field notes) 

29SJ626 Thomas C. Windes 1975 Pueblo I-Early Pueblo II: 6 shallow tests in 3 rooms and Windes (field notes, 2006a) 
LA40626 trash midden. 

James Bradford 1983 Bradford (field notes) 
Peter J. McKenna McKenna (field notes) 
Judy Miles Windes (field notes, 2006a) 
Thomas C. Windes 

> 
29SJ627 Marcia L. Truell Pueblo I-Early Pueblo II: excavated 25 rooms, 6 pit 

"C 
1974 McKenna (1986) "C 

(1) 

LA40627 1975 structures, trash midden. Truell (1986, 1992) ::s 
Q.. 
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Table A.5. (cont'd.) w 
0\ 
0 

Site No. Site Name Excavator(s) Year Nature of Test or Excavation References n 
::i" 
!» 

29SJ629 Spadefoot Toad Thomas C. Windes 1975 Pueblo I-Early Pueblo II: excavated 8 rooms, 1 McKenna (1986) 
(') 
0 

LA40629 site 1976 ramada area, 2 pithouses, 1 kiva, and trash midden. Truell (1986) '"d 

'"' Windes (1993) ..9. 
(ti 
(') ...... 

29S11360 C. Randall Morrison 1974 Pueblo I-Early Pueblo II: excavated 14 rooms, 1 pit McKenna (1983 1984, 1986) Cll 

LA41360 Peter J. McKenna 1979 house, 1 kiva, 1 ramada, and 3 trash pits. McKenna Truell (1986) '< 
:::i 

reexamined portions of the site and took samples for g. 
(ti 

archaeomagnetic dating. "" r;;· 

29SJ630 Earl Neller 1975 Pueblo II-Early Pueblo Ill: tested 2 small areas of trash Powers (field notes) 
LA40630 Robert Powers mound. 

29SJ633 The 1 l'h Hour LouAnn Jacobson 1978 Early Pueblo III-Late Pueblo III: excavated 1.5 rooms Mathien (1991a) 
LA40633 site Marcia L. Truell and placed test on top of kiva, two areas of plaza. 

29SJ389 Pueblo Alto Thomas C. Windes 1975 Pueblo II great house: excavated 10 percent sample. Lekson (1984a) 
LA661 and crew to Wmdes (1987) 

1979 

29511928 Chetro Ket! Richard Loose 1974 7 trenches through agricultural fields. Loose and Lyons (1976a) 
LA838 fields 

2951391 Una Vida Nancy J. Akins 1978 Pueblo II great house: previously-excavated rooms Akins and Gillespie (1979) 
LA143 William B. Gillespie cleared and mapped. Lekson (1984a) 

2951392 Kin Nahasbas F. Joan Mathien 1983 Pueblo II great house: previously-excavated great kiva Luhrs (1935) 
LA152 Thomas C. Windes cleared and mapped. Room block mapped. Mathien and Windes (1988, 

1989) 

29511010 The Poco site Dwight L. Drager 1975 Pueblo III: excavated 3 low-walled circular structures. Drager and Lyons (1983a) 
LA41010 Curious site Thomas R. Lyons 1976 

29511118 Stone quarry Roger Huckins 1973 Stone quarry Chaco Culture NHP 
LA41118 Thomas Mathews Archives 

Milo McLeod 
John D. 5chelberg 
John Thrift 



Table A.5. (cont'd.) 

Site No. Site Name 

29SJ692 N Stone circle 
LA40692 

29SJ692 S 
LA40692 

29SJ866 
LA40866 

29SJ919 
LA40919 

29S11326 
LA41326 

29SJ1419 
LA41419 

29S11474 
LA41474 

29SJ1505 E 
LA41505 

29S11505 w 
LA41505 

29511533 
LA41533 

29SJ1565 
LA41565 

29S11572 
LA41572 

29SJ1660 
LA41660 

Excavator(s) Year Nature of Test or Excavation 

Thomas C. Windes 1974 Stone circle: 20 recorded, 2 cleared and mapped 
to 
1978 

References 

Windes ( 1978) 
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Table A.5. (confd.) VJ 

°' N 

Site No. Site Name Excavator( s) Year Nature of Test or Excavation References n 
::r 
I>' 
() 

29SJ1976 A .. .. .. .. .. 0 

'"d 
LA41976 ""I .g_ 

(I) 

29SJ1976 B .. " . .. .. () ...... 
LA41976 en 

'< ::s 
29SJ1976 C .. . .. .. .. g. 

(I) 

LA41976 ~-
~ 

29S1976 D 
LA41976 

29SJ1976 E 
LA41976 

29SJ1976 F 
LA41976 

29SJ2240 
LA42240 

Historic 

29SJ1613 Doll House site David M. Brugge 1975 Brugge (1986) 
LA41613 



Appendix B 

Chronology Charts 

Throughout the Chaco Project, a number of 
different chronologies were revised as refinements in 
dating method were available. The following tables 

summarize the terminology and ceramic types used 
during different analyses; the chart provides a_n 
overview of how all of these are correlated. 

Table B.l. Ceramic typological time used in artifact analyses.a 

Ceramic Spans for 
Artifact Analysis 

A.D. 1120-1220 

A.O. 1020-1120 

A.D. 1020-1040 

A.D. 900-1020 

Ceramic Spans 
Revised 

A.D. 1100-1140 

A.O. 1040/1050-1100 

A.O. 900-1040/1050 

•Taken from Windes (1987[III]:Table 1.2). 

Phase/Ceramic Period 

Late Bonito Phase 
(Late Mix) 

Classic Bonito Phase 
(Gallup) 

Early Bonito 
900-975± Early Red Mesa 
975+-1040/50 Red Mesa 

Dominant Painted Ceramic Type(s) 

Gallup Black-on-white 
Puerco Black-on-white 
Chaco McElmo Black-on-white 
McElmo Black-on-white (local varieties) 

Gallup Black-on-white 

Red Mesa Black-on-white and Gallup 
Black-on-white 

Red Mesa Black-on-white 



Table B.2. Bonito phase ceramic assemblages.a 

Phase/Period 

Late Bonito Phase 
A.O. 1100-1040 
Late Mix 

Classic Bonito Phase 
A.D. 1040/50-1100 
Gallup 

Early Bonito Phase 
A.O. 975±-1040/50 
Red Mesa 

Early Bonito Phase 
A.D. 900-975+ 
Early Red Mesa 

Black-on-white 

Chaco-McElmo Black-on-white 
Gallup Black-on-white 
Puerco Black-on-white 
McElmo Black-on-white 
Chuska Black-on-white 
Toadlena Black-on-white 
Black Mesa Black-on-white 
Mancos Black-on-white 
Sosi Black-on-white 
Socorro Black-on-white 

Gallup Black-on-white 
Puerco Black-on-white 
Red Mesa Black-on-white 
Chuska Black-on-white 
Toadlena Black-on-white 
Black Mesa Black-on-white 
Mancos Black-on-white 

Red Mesa Black-on-white 
Escavada Black-on-white 
Newcomb Black-on-white 
Burnham Black-on-white 

Red Mesa Black-on-white 
Whitemound Black-on-white 
Tunicha Black-on-white 
Kana'a Black-on-white 
La Plata Black-on-white 

Black-on-red 

White Mountain red wares (types unidentified) 
Tsegi Orange wares (Black-on-red and polychromes) 
Puerco Black-on-red 
Wingate Black-on-red 
Wingate Polychrome 

Tsegi Orange wares (types unidentified) 
San Juan Red wares 
Tusayan Black-on-red 

San Juan Red wares (types unidentified) 
La Plata Black-on-red 
Deadman's Black-on-red 

San Juan Red wares (types unidentified) 
Deadman's Black-on-red 
La Plata Black-on-red 
Bluff Black-on-orange 
Sanostee Black-on-red 

•Taken from Windes (1987[I]:Table 8.15). Types are arranged in descending order of frequency. 

Culinary 

Chuskan corrugated (unidentified) 
Cibola corrugated (unidentified) 
indented corrugated (types unidentified) 
Coolidge Corrugated 
Blue Shale Corrugated 
Chaco Corrugated 
Hunter Corrugated 
Mancos ? Corrugated 

Cibola corrugated (unidentified) 
Chuskan corrugated (unidentified) 
indented corrugated (types unidentified) 
Exuberant Corrugated 
Coolidge Corrugated 
Blue Shale Corrugated 
Tohatchi Corrugated 

Cibola/Tusayan plain gray 
Cibola narrow neckbanded 
Cibola neck indented corrugated 
Chuskan neck indented corrugated 
Chuskan narrow neckbanded 
Tohatchi Banded 

Cibola/Tusayan plain gray 
Cibola narrow neckbanded 
Tohatchi Banded 
Kana'a neckbanded 
Cibola neck indented corrugated 
Chuskan neck indented corrugated 
Lino Gray 
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Table B.3. Dominant ceramic types by period used by Truell (1986) in analysis of architecture of small 
sites. a 

Period Black-on-white 

Late A.D. 1100s to Chaco-McElmo Black-on-white 
1200s McElmo Black-on-white 

Late A.D. 1000s to 
Middle 1100s 

Middle-Late 900s 
to Early-Middle 
1000s 

Middle-Lale 700s 
to Early-Middle 
900s 

700s to Early 800s 
dominants 

500s to Early 700s 

Mesa Verde Black-on-white 
Chaco McE!mo Black-on-white 
Nava Black-on-white 
Crumbled House Black-on-white 

Gallup Black-on-white 
Puerco Black-on-white 
Mancos Black-on-white 
Chaco McElmo Black-on-white 
Sosi Black-on-white 
Biack Mesa Black-on-white 
McElmo Black-on-white 
Brimhall Black-on-white 
Nava Black-on-white 
Toadlena Black-on-white 
Chuska Mesa Black-on-white 

Red Mesa Black-on-white 
Newcomb Black-on-white 
Burnham Black-on-white 
Naschitti Black-on-white 
Cortez (Cortancos) Black-on-white 
Early Gallup (mid 1000s) Black-on-white 
Puerco-Escavada Black-on-white 

Kiatuthlanna Black-on-white 
Red Mesa Black-on-white 
Whitemound Black-on-white 
Piedra Black-on-white 
Tunicha Black-on-white 
Pena Black-on-white 
Whitemound Black-on-white 
Piedra Black-on-white 

La Plata Black-on-white 
White Mound Black-on-white 
Lino Black-on-gray 
Piedra Black-on-white 

Black-on-red 

Wingate Black-on-red 
St. Johns Polychrome 
Tusayan Polychrome 

Tusayan Black-on-red 
Puerco Black-on-red 
Wingate Black-on-red 

Deadman's Black-on-red 

Deadman's Black-on-red 
Bluff Black-on-orange 

Abajo Black-on-orange 
Bluff Black-on-red 
Sanostee Black-on-orange 

•Taken from Truell (1986:Table 2.3). Types are arranged in descending order of frequency. 

Culinary 

Hunter Corrugated 
Mummy Lake Gray 

Chaco Corrugated 
Mancos Corrugated 
Blue Shale Corrugated 

narrow neckbanded 
neck corrugated: 

Capt. Tom's Corrugated 
Newcomb Corrugated 
Coolidge Corrugated 

Tohatchi Neckbanded 

Kana'a wide neck banded 
"narrow" neck banded 
Lino Gray 
Grey Hills Gray 
Tohatchi Neckbanded 

Lino Gray 
Lino Fugitive 



Table B.4. Chaco chronology as updated by T. C. Windes.a w 
~ 

Pecos Classification Chaco Project Dates (A.D.) Ceramic Assemblage (dominant Major Architectural Events Other Events n :r 
Phases types) r:» 

(") 
0 

Late Pueblo III Mesa Verde 1200 to 1300 Mesa Verde Black-on-white Aztec East constructed. Major repopulation '"C ..., 
indented corrugated (rock and Reoccupation of great houses 0 ........ 

(I) 

sherd temper) (") ...... 
en 

Pueblo III McElmo 1140 to 1200 McElmo Black-on-white Little or no construction in Major depopulation; '< ::s ...... 
indented corrugated (rock, sherd, Chaco canyon severe drought :r 

(I) 

and sand temper) ""' r;;· 

Early Pueblo III Late Bonito 109011100 to Chaco-McElmo Black-on-white "McElmo" sites in Chaco. Major population 
1140 Gallup Black-on-white Major great house construction increase, then decrease 

indented corrugated (sand temper) north of the San Juan River 

Late Pueblo II Classic Bonito 1040 to 1100 Gallup Black-on-white Major great house construction Major depopulation. 
indented corrugated (sand and Varied climate with 
trachyte temper) drought, major surplus 

Early Pueblo II Early Bonito 900 to 1040 Red Mesa Black-on-white Small-house aggregation and Major population 
narrow neckbanded (sand temper) increased frequency. Kivas increase. Rise of 

appear. Numbers of great turquoise industry and 
houses in San Juan Basin crafts. Corn ubiquitous. 

Water control systems 
appear 

Late Pueblo I- Early Bonito 875 to 925 Kiatuthlanna Black-on-white Above-ground slab house of Shift from dry to wet 
Early Pueblo II Red Mesa Black-on-white small to moderate size? period 

Lino Gray 
Kana'a Gray 

Pueblo I White Mound 800 to 875 Whitemound Black-on-white Classic above-ground slab row Major increase in 
Lino Gray houses of small to moderate storage facilities 

size. First great houses appear 

Early Pueblo I White Mound 700 to 800 Whitemound Black-on-white Deep pithouses, dispersed Sparse storage facilities? 
Lino Gray settlement 



Table B.4. (cont'd.) 

Pecos Classification Chaco Project 
Phases 

Late Basketmaker III La Plata 

Basketmaker III La Plata 

Late Basketmaker II Brown ware 

Dates (A.D.) 

600 to 700 

500 to 600 

400 to 500 

Ceramic Assemblage (dominant 
types) 

La Plata Black-on-white 
Lino Gray 
Obelisk Gray 

La Plata Black-on-white 
Lino Gray 
Obelisk Gray 

Obelish gray ware 
Brown ware 

Major Architectural Events 

Shallow pithouses, dispersed 
settlement 

Shallow pithouses. Two 
aggregated communities with 
great kivas 

Unknown 

a Taken from http://www.colorado.edu/conferences/chaco/chronology.htm. Published in Cameron and Toll (2001:Tablc 1). 

Other Events 

Moderate storage 
facilities (surface cists) 

Moderate storage 
facilities (surface cists) 

Unknown 
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Appendix C 

The Chaco Synthesis Project 

As completion of the publications of the NPS 
Chaco Project drew to a close, the importance of re­
evaluating the results and interpretations of the data 
from the Pueblo adaptation, along with continuing 
research by younger scholars and experts from other 
areas, became evident. The Chaco Synthesis Project, 
under the direction of Stephen H. Lekson, \I/as 
designed to address specific topics during a series of 
small conferences, and to bring these discussions 
together in a capstone conference that would present 
the latest interpretations. It was important to 
disseminate information on these conferences as 
quickly as possible and to make the results available to 
the Native American community and the general 
public as well. 

Throughout the project, there have been many 
opportunities for scholars and laymen to track 
progress. Interim reports were provided. Lekson and 
Burd prepared a brief review entitled "A New 
Synthesis of Chaco Canyon Archaeology," which was 
published in Anthropology News 41(9), 2000. Lekson 
and Burd (2001; foreword in Society and Polity-Table 
C.2) wrote a mid-project overview. Summaries of the 
mini-conferences also appeared in Archaeology 
Southwest 14(1), Winter 2000. Included in the latter 
were: 

"Ancient Chaco's New History," by Stephen H. 
Lekson, pp. 1-4; 

"Economy and Ecology," by R. Gwinn Vivian, pp. 5-
7 · ' 

"Organization of Production," by Catherine M. 
Cameron and H. Wolcott Toll, pp. 8-9; 

"Architecture," by Stephen H. Lekson, pp. 12-14; 

"Chaco World," by Nancy Mahoney, pp. 15-17; and 

"Society and Polity," by Linda S. Cordell and W. 
James Judge, pp. 18-19. 

These summaries alerted interested researchers to the 
dire~tions in which the mini-conferences were heading 
and that they should expect more extensive reports of 
the results. 

The professional publications, summarized in 
Tables C.1 through C. 7, indicate where these results 
appear, either as published papers or books, or in a 
website database. 

Several popular volumes are also based, in part, 
on the Chaco Synthesis Project. Brian Fagan (Chaco 
Canyon. Archaeologists Explore the Lives of an 
Ancient Society, Oxford University Press, New York, 
2005) graciously took on the job of presenting a 
personal view that incorporated lessons learned from 
his work in Africa. At the same time, David Grant 
Noble (2004) had been planning to update an earlier 
edited collection of papers; he was able to expand the 
coverage and obtain many additional viewpoints 
(Table C. 8). Additionally, Kendrick Frazier (2005) 
revised his volume entitled People of Chaco: A 
Canyon and Its Culture. 

Two websites contain information about the 
synthesis project at its inception and its end (http:// 
www.colorado.edu/Conferences/Chaco.cdarc.org; and 
http://www. sri foundation. org/Chaco/Chaco.htrnl). 
John Kantner designed and maintains the Chaco World 
website at http://sipapu.gsu.edu/Chacoworld.htrnl, 
which he updates as new information becomes 
available. 



370 Chaco Project Synthesis 

In summary, the Chaco Synthesis Project 
provided an excellent assessment of the place of Chaco 
Canyon in the Pueblo World, and its history. It 
acknowledged the important groundwork that resulted 
from the Chaco Project. Although many new analyses 

by numerous researchers since that time refine the 
concepts proposed at the close of the Chaco Project, 
some of the same questions remain for the next 
generation of scholars to address. 



Table C.1. The organization of production. 

When: 
Where: 
Organizers: 

Outside Specialists: 

Project Director: 
NPS Project: 

Other Attendees; 

Published Results: 

March 21-23, 1999 
University of Colorado, Boulder 
Catherine M. Cameron 
H. Wolcott Toll 
Timothy Earle 
Melissa Hagstrom 
Peter Peregrine 
Lord Colin Renfrew 
Stephen H. Lekson 
Peter J. McKenna 
Frances Joan Mathien 
Thomas C. Windes 
Karin Burd 
Michael Larkin 

Cameron, Catherine M., and H. Wolcott Toll 
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1999 "The Chaco Organization of Production Conference." Society for American Archaeology 17(4):24, 29. 

Articles in American Antiquity 66(1), January 2001, as follows: 

Cameron, Catherine M., and H. Wolcott Toll 
"Deciphering the Organization of Production in Chaco Canyon," pp. 5-13. 

Renfrew, Colin 
"Production and Consumption in a Sacred Economy: The Material Correlates of High Devotional Expression at 
Chaco Canyon," pp. 14-25. 

Earle, Timothy 
"Economic Support of Chaco Canyon Society," pp. 26-35. 

Peregrine, Peter N. 
"Matrilocality, Corporate Strategy, and the Organization of Production in the Chacoan World," pp. 36-46. 

Hagstrom, Melissa 
"Household Production in Chaco Canyon Society," pp. 47-55. 

Toll, H. Wolcott 
"Making and Breaking Pots in the Chaco World," pp. 56-78. 

Cameron, Catherine M. 
"Pink Chert, Projectile Points, and the Chacoan Regional System," pp. 79-102. 

Mathien, Frances Joan 
"The Organization of Turquoise Production and Consumption by the Prehistoric Chacoans," pp. 103-118. 

Windes, Thomas C,, and Peter J. McKenna 
"Going Against the Grain: Wood Production in Chacoan Society," pp. 119-140. 
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Table C.2. Society and polity. 

When: 
Where: 
Organizers: 

Outside Specialists: 

Project Director: 
NPS Project: 

Other Attendees: 

Published Results: 

May 3-7, 1999 
Fort Lewis College, Durango, CO. 
Linda S. Cordell 
W. James Judge 
Nancy Mahoney 
Mark Varien 
John Ware 
Henry T. Wright 
Norman Yoffee 
Stephen H. Lekson 
Frances Joan Mathien 
Thomas C. Windes 
Susan Bryan 
Karin Burd 
Michael Larkin 

Cordell, Linda S. and W. James Judge 
2000 "The Chaco Society and Polity Working Conference." Society for American Archaeology 18(2):7, 10. 

Cordell, Linda S., W. James Judge, and June-el Piper 
2001 Chaco Society and Polity: Papers from the 1999 Conference. New Mexico Archeological Council Special Publication No. 

4. New Mexico Archeological Council, Albuquerque. Chapters included: 

Lckson, Stephen H., and Karin Burd 
"Foreword," pp. vii-ix. 

Cordell, Linda S., and W. James Judge 
"Perspectives on Chaco Society and Polity," pp. 1-12. 

Mahoney, Nancy 
"Monumental Architecture as Conspicuous Display in Chaco Canyon," pp. 13-29. 

Windes, Tom 
"House Location Patterns in the Chaco Canyon Area. A Short Description," pp. 31-45. 

Varien, Mark D. 
"We Have Learned A Lot, But We Still Have More to Learn," pp. 47-61. 

Yoffee, Norman 
"The Chaco 'Rituality' Revisited," pp. 63-78. 

Ware, John A. 
"Chaco Social Organization: A Peripheral View," pp. 79-93. 



Table C.3. The Chaco World. 

When: 
Where: 
Organizers: 

Outside Specialists: 

Discussants: 

Project Director: 
NPS Project: 

NPS Park Personnel: 

BLM: 
Other: 
Other Attendees: 

Published Results: 

September 25-27, 1999 
Arizona State University 
Nancy Mahoney 
Keith Kintigh 
John Kantner 
Dennis Gilpin 
Sarah Herr 
Winston Hurst 
James Kendrick 
Kathy Roler 
Ruth Van Dyke 
David Anderson 
Roger Anyan 
Timothy Pauketat 
Stephen H. Lekson 
Frances Joan Mathien 
Robert P. Powers 
Thomas C. Windes 
Dabney Ford 
Charles Wilson 
Sarah Schlanger 
David Doyel 
Karin Burd 
Michael Larkin 

Articles in Kiva 69(2) Winter 2003, as follows: 

Kantner, John 
"The Chaco World," pp. 83-92. 

Kintigh, Keith 
"Coming to Terms with the Chaco World," pp. 93-116. 

Van Dyke, Ruth M. 
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"Bounding Chaco: Great House Architectural Variability Across Time and Space," pp. 117-139. 

Durand, Kathy Roler 
"Function of Chaco-Era Great Houses," pp. 141-169. 

Gilpin, Dennis 
'Chaco-Era Site Clustering and the Concept of Communities," pp. 171-205. 

Kantner, John 
"Rethinking Chaco as a System," pp. 207-227. 

Database: http://sipapu.gsu.edu/Chacoworld.html 
Included are 224 possible great houses outside Chaco Canyon. 
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Table C.4. Economy and ecology. 

When: 
Where: 
Organizers: 

Participants: 

Discussants: 

Project Director: 
NPS Project: 

NPS Park Personnel: 

Other Attendees: 

Published Results: 

Vivian, et al. 

October 28-30, 1999 
University of Arizona Desert Laboratory, Tucson, AZ. 
R. Gwinn Vivian 
Carla VanWcst 
Jeffrey S. Dean 
Julio Betancourt 
Nancy J. Akins 
Mollie S. Toll 
Brian Fagan 
Enrique Salmon 
William Doolittle 
Stephen H. Lekson 
Frances Joan Mathien 
Thomas C. Windes 
Dabney Ford 
Charles Wilson 
Karin Burd 
Michael Larkin 

2005 Chapter entitled Economy and Ecology and Appendix to The Archaeology of Chaco Canyon: An Eleventh Century Pueblo 
Regional Center, edited by Stephen H. Lekson. School of American Research Press, Santa Fe. 

Included is chart coordinating different economic and environmental data through time. 



Table C.5. Chaco, Mesa Verde, and the confrontation with time. 

When: 
Where: 
Organizers: 

Participants: 

NPS: 

February 24-26, 2000 
University of Colordo at Boulder 
Patricia Limerick 
Stephen H. Lekson 
Vine Deloria Jr. 
Leah Dilworth 
Ann Fabian 
Peter Goin 
Robert Greenlee 
Roger Kennedy 
Tessie Navanjo 
Simon Ortiz 
Enrique Salmon 
Reg Saner 
Charles Scoggin 
Russell Bodnar 
Frances Joan lvfathien 
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Table C.6. Chacoan architecture. 

When: 
Where: 
Organizers: 

Outside Specialists: 

Other Specialists: 
NPS Project: 

NPS Park Personnel: 

Other Attendees: 

Published Results: 

September 28 - October 3, 2000 
University of New Mexico and Chaco Culture National Historical Park 
Stephen H. Lekson 
Thomas C. Windes 
Wendy Ashmore 
Taft Blackhorse 
Patricia Fournier 
Richard Friedman 
Ben Nelson 
Anna Sofaer 
John Stein 
Phillip Tuwaleststiwa 
Jay Williams 
David Stuart 
Frances Joan Mathien 
John D. Schelberg 
Russ Bodnar 
G. B. Cornucopia 
Dabney Ford 
Charles Wilson 
Karin Burd 
Michael Larkin 

Lekson, Stephen H. (editor) 
2006 Architecture of Chaco Canyon, New Mexico. University of Utah Press, Salt Lake City, in press. Chapters include: 

Lekson, Stephen H. 
"Foreword" 

"Introduction to Chaco Architecture" 

Windes, Thomas C. 
"Gearing Up and Piling On: Early Greathouses in the Chaco Basin" 

Van Dyke, Ruth M. 
"Great Kivas in Time, Space, & Society" 

Neitzel, Jill E. 
"Interpreting Pueblo Bonito's Architecture" 

Lekson, Stephen H., Thomas C. Windes, and Patricia Fournier 
"The Changing Faces of Chetro Ket!" 

Ashmore, Wendy 
"Building Social History at Pueblo Bonito" 

Kievit, Karen 
"Seeing and Reading Chaco Architecture" 

Stein, John, Rich Friedman, and Taft Blackhorsc 
"Revisiting Downtown Chaco" 

Sofaer, Anna 
"The Primary Architecture of the Chacoan Culture" 



Table C. 7. The capstone conference. 

When: 
Where: 
Organizer: 
Participants: 

Public volume: 

NPS: 

Published Results: 

October 16 - 19, 2002 
University of New Mexico 
Lynne Sebastian 
Catherine M. Cameron 
W. James Judge 
John Kantner 
Keith Kintigh 
Stephen H. Lekson 
William Lipe 
Ben Nelson 
H. Wolcott Toll 
Brian Fagan 
David Grant Noble 
Russell Bodnar 
Stephanie Dubois 
Dabney Ford 
Frances Joan Mathien 
Robert P. Powers 
Thomas C. Windes 
Carla Van West 
R. Gwinn Vivian 

Lekson, Stephen H. (editor) 
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2005 The Archaeology of Chaco Carryon: An Eleventh Century Pueblo Regional Center. School of American Research Press, 
Santa Fe. 

Lekson, Stephen H. 
"Chaco Matters: An Introduction" 

Vivian, R. Gwinn, Carla VanWest, Jeffrey S. Dean, Nancy J. Akins, Mollie S. Toll, and Thomas C. Windes 
"Economy and Ecology" 

Lekson, Stephen H., Thomas C. Windes, and Peter J. McKenna 
"Architecture" 

Toll, H. Wolcott 
"Organization of Production" 

Kantner, John, and Keith Kintigh 
"Chaco World" 

Judge, W. James, and Linda S. Cordell 
"Society and Polity" 

Wilshusen, Richard H., and Ruth M. VanDyke 
"Chaco 's Beginnings: The Collapse of Pueblo I Villages and the Origins of the Chaco System" 

Lipe, William D. 
"Chaco: Notes from the North" 
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Duff, Andrew, and Stephen H. Lekson 
"Chaco: Notes from the South" 

Nelson, Ben A. 
"Invoking Distant Ideals: Mesoamerican Content in Chaco Context" 

Wilshusen, Richard H., and W. Derek Hamilton 
"Revitalizing American Archaeology: The Chaco Project in Historical Context" 

Sebastian, Lynne 
"The Chaco Synthesis" 
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Table C.8. In Search of Chaco: New Approaches to an Archaeological Enigma, edited by David Grant 
Noble. School of American Research Press, Santa Fe. 2004 

Judge, W. James 
"Chaco's Golden Century," pp. 1-6. 

Vivian, R. Gwinn 
"Puebloan Farmers of the Chacoan World," pp. 7-13. 

Windes, Thomas C. 
"The Rise of Early Chacoan Great Houses," pp. 15-21. 

Lekson, Stephen H. 
"Architecture, The Central Matter of Chaco Canyon," pp. 23-31. 

Toll, H. Wolcott 
"Artifacts in Chaco: Where They Came From and What They Mean," pp. 33-40. 

Cordell, Linda S. 
"Chaco's Corn. Where Was It Grown?," p. 38. 

Kuwanwisiwma, Leigh J. 
"Yupkoyvi. The Hopi Story of Chaco Canyon," pp. 41-47. 

Swentzell, Rina 
"A Pueblo Woman's Perspective on Chaco Canyon," pp. 49-53. 

Begay, Richard M. 
"Tse Blyah 'Anii'ahe. Chaco Canyon and Its Place in Navajo History," pp. 55-60. 

Brugge, David M. 
"The Chaco Navajos," pp. 61-69. 

Kantner, John 
"Great-House Communities and the Chaco World," pp. 71-77. 

VanDyke, Ruth M. 
"Chaco's Sacred Geography," pp. 79-85. 

Malville, J. McKim 
"Sacred Time in Chaco Canyon and Beyond," pp. 87-92. 

Sebastian, Lynne 
"Understanding Chacoan Society," pp. 93-99. 

Renfrew, Colin 
"Chaco Canyon, A View from the Outside," pp. 101-106. 

Lipe, William D. 
"The Mesa Verde Region. Chaco's Northern Neighbor," pp. 107-115. 

Lister, Florence C. 
"A Century of Archaeology in Chaco Canyon," pp. 117-122. 

Mills, Barbara J. 
"Key Debates in Chacoan Archaeology," pp. 123-130. 
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336, 343; overview, 43-45, and pack rat 
middens, 48-52; ritual use, 218-219, 285, 291 
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100, and at rockshelters, 78; receding pine belt, 
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63, 180, 192, 339; vegetative maps, 11, 12, 31, 
38-41. See also horticulture 
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Folsom site, 64, 88, 93 
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paleoenvironment, 25; site along, 226; water 
control along, 173 
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Gallup, New Mexico, 123 
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symbolic, 276; dating with, 131, 156; defining 
Pueblo II with, 128, 129; in a ceramic 
continuum, 141, 152; small site use, 226, 235 
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Gambler, the, 299, 329 
George, Navajo, 322, 324, 325 

George, Willie, 322 
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Gillespie, William B., at rockshelters, 78, 82, 88; at 
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45, 63, 342, and models, 53, 55-56, 69, 177, 
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Gladwin, Harold Sterling, 6, 98, 111-112 
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Gobemador area, 301, 302, 322 
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great houses: alignment, 222; burials, 193-194; 

ceramics, 239, 274, 281; comparisons, 196-218; 
construction, 160, 185, and dates, 199, and 
events, 201, 204, 205, 280-281; diet, 192; 
excavation, 130, 143-165; functions, 235, 242, 
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188, 190; spacing among, 264, and site 
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public, 286; basketmaker, 97, 98, 99, 101, 106, 
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117-118, 160, 218, 286, 291; contrast with 
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Grebinger, Paul, 245, 272 
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247, 252, 255; discussion, 256-257, 261; great 
house, 274 
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habitation sites: archaic, 70, 96; historic, 310, 324; 
puebloan, 130, 190. See also great houses; 
small houses 
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310; excavations, 15; hunting comparison, 114; 
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domestication, 336, 340. See also agriculture; 
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household, 333, 335, 340 
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Salmon Ruin, 258; on a regional system, 15; 
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299-301; on outside influences, 225; on 
pithouses, 4; on populations, 194, 195, 279; on 
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great kiva, 288; Navajo use, 324; road segmant, 
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visibility, 169; water, 11, 35, 37, 171, 276 
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128, 204, 205, 225, 292; workshop, 215 
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kivas: built in old rooms, 152; caches in, 218; 

external influence on, 269; fauna! remains, 114, 
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rangeland management, 327-328 
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Mancos Black-on-white pottery, 128, 131 
Mancos Canyon, Colorado, 219 
Manuelito Canyon, 264 
Marcia's Rincon, 134, 138, 141, 208, 236, 275 
Marshall, Michael P., on alignment and roads, 222, 

with Anna Sofaer, 222, 264 
Marshall, Michael P., and David E. Doyel, 258 
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348-350 
National Park Service (NPS), l, 19, 52, 325, 
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327-328 
Navajo period. See Historic period 
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Paleoenvironment, 18, 45-59, 63, 82, 88, 93, 96 
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288; early sites near, 98, 100, 121, and shifts, 
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Petersen, Kenneth L., 55 
petroglyphs, 14, 70, 82, 220, 285, 293 
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257 

Plog, Stephen, 288, 291 
pochteca, 268, 271 
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pollen: alluviation dated by, 28; counts for, 273; 
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94 
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286, 335-339, 340, and group reductions, 336; 
amalgamation, 111; compos1t10ns, 115, 
122-126, 129, 130, 152-154, 156, 231, 236, 
238, and distinct segments, 260, 286, 296; 
densities 95, 123, 334, 343, and packing 
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mobility, 95-96, 119, 125, 223, 272, 274, 284, 
285, 296, 333-334, 343, and mobility 
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Potter, Loren D., 16, 31, 41, 42, 43, 58 
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Preceramic period, 15. See also Archaic period; 
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119-120, 124, 125. See also water, available 
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pueblitos, 303, 309, 322, 
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ceramics, 17, 181, 215-216, 219; dates, 16, and 
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213-214; historic visit, 299; road related 
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competition, 289-290; road related, 154; small 
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46 
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Pueblo del Arroyo listed, 347, 348: construction, 

199, and additions, 204; lithics, 214, and 
workshop, 215; ritual and caches, 218-219; 
Talus Unit comparison, 160; Triwall structure, 
225, 355; water channel, 46 

Pueblo Pintado: construction, 287, 288; as an outlier, 
15, 157, 165, 169, 247; pine near, 38, 51; 
population, 188; road related, 258; Spanish 
visit, 323 

Pueblo Revolt, 301, and refugee era, 328, 329 
Pueblo I period: demographics, 261, and 

populations, 113, 115, 123, 123-124, 284; 
distinct architecture, 99, 100, 122, and sites, 
101, 106, 121, and variants, 262; outliers, 
246-247, 256; storage, 286; tools, 118 

Pueblo II period: blurred with Pueblo I, 97; 
ceramics, 128; demographics, 262; dogs, 291; 
ecosystem model, 272; interior decoration, 292; 
outliers, 254, 274; road features, 170; sites, 46, 
101, 128-129; separationintophases, 190; Early 
Pueblo II mentions, 129, 188, 247, 253, 254; 
Late Pueblo II mentions, 129, 252 

Pueblo II - Pueblo III carbon-on-white pottery, 239 
Pueblo II - Pueblo III era: ceramics, 212, 239; 

outliers, 246-247, 254; stone circles, 160 
Pueblo III period: burials, 195; ceramics, 128; 

customs, 292; demographics, 262; excavations, 
6; outliers, 255; shrines, 101; small sites, 
128-129; stone circles, 169; separation into 
phases, 235, 240-241; Early Pueblo III, 129, 
191, 235-236, 252-254; Late Pueblo III, 129, 
236, 252 

Pueblo IV period, 195, 292 
Pueblo World, 277, 291 
pueblos, 100 
Puerco Black-on-white pottery, 252 
Puerco Project, 52, 256 
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quarry, sandstone, 70, 360 
Querino Polychrome pottery, 226, 240 

Rabbit Ruin, 152 
Rafael's Rincon, 100 
railroad, 323, 327 
ramadas, 100, 111, 112, 121, 138, 196, 199, 205 
Red Mesa Black-on-white pottery, 100, 128, 129, 

141, 152, 177, 274, 282, 288; separated into 
Early/Late, 196; Early mentions, 112, 118, 196 

Red Mesa phase, 111, 287 
Red Mesa Valley, 56, 242, 252, 263 
Reed, Paul F., 123, 126, 286 
Refugee period, 328, 329 
Reinhard, Karl J., and Karen H. Clary, 194 
Reinhart, Theodore R., 61, 63 
remote sensing, 8-12; underground, 12; re­

examination, 15 
resonating chamber, 118 
Reyman, Jonathan E., on alignment, 219-222; on 

burials, 268; on ceremonialism, 270, 271, 285, 
291; reviewing Pepper, 190 

Ridge ruin, 268 
Rio Grande (Valley): artifacts, 18; great kiva, 282; 

Navajo presence, 301; populations, 231, 243; 
preceramic era, 63, 88, 96; turquoise, 267 

Rio Puerco (Valley), 61, 242, 255, 256, 262, 274 
Rio San Jose, 262 
rituality, 275, 283, and ceremony, 216, 218, 271, 

285, 296, 340, 342; shrines, 101, 165, 270 
road segments, detecting, 11, 15; functions for, 264; 

Pueblo II era, 170; related to architecture, 143, 
152, 154, 160, 171, 201, 242, 270, 275; related 
to cosmology, 220, 222; related to outliers, 246, 
252, 254; trade network and, 245, 255, 258, 
261, 276 

roasting pits, 111 
Roberts, Frank H. H., Jr., 97, 101, 120, 121, 129; 

field notes of, 235 
Roberts's Small House, 235, 238 
Robinson, William J., and Martin Rose, 119, 177 
Robinson, William J., et. al., 101 
rock art, 14, 82, 303, 308; petroglyphs and 

pictographs, 70, 78, 84, 220, 285, 293 
rockshelters, 61-63, 82, 88-90; formation of, 78 
Roney, John R., on populations, 242-243, 296; on 

roads, 171, 175, 222, 264; on later site, 235 
Rosa variant, 262 
Rose, Martin R., et. al., 33, 52, 177 
Ross, Joseph R., 25 

Ruppert, Hans, 18 

St. Johns Polychrome pottery, 226, 235, 340 
Salado Wash, 256 
Salmon community: architecture, 205, 255, 290, 293, 

discussed, 258, 260-261, and ranking size, 254; 
com at, 180 

Samuels, Michael L., and Julio L. Betancourt, 50, 57, 
160 

San Jose phase Oshara, 62, 90, 95, 96 
San Jose projectile points, 64, 82 
San Juan Basin: boundaries and location, 1, 21, 342; 

climate, 32, 56-57, and land, 37, 253, and 
water, 34; ecological zones, 12, and Navajo use, 
12; horticultural diversity/variability, 113, 180, 
340; peripheral studies, 61, 95; populations, 
101, 121, 242-243, 245-246, and distinctions, 
122-123; preceramic perspective, 90-94, 96; 
visibility in, 275 

San Juan Basin Regional Uranium Study (SJBRUS), 
13, 57, 90, 91, 261 

San Juan Mountains, l, 50 
San Juan River (Valley), as a regional focus, 239, 

240, 242; Chacoan outlier along, 255, 258, 260; 
people north of, 6, 70, 284, and influence, 225; 
soils, 37 

Sargent, Ed, 324, 325, 327 
Schaafsma, Polly, 271, 293 
Schaafsma, Polly, and Curtis F. Schaafsma, 296 
Schachner, Gregson, 284-285 
Schalk, Randall F., and Thomas R. Lyons, 12, 21 
Schelberg, John D., on agriculture and populations, 

115, 119, 182, 183, 191, and mobility, 125; on 
social organization, 121, 208, 277, 283 

Scheick, Cherie, 123 
Schillaci, Michael A., 122, 195, 223, 264, 289, 296 
Schillaci, Michael A., et. al., 268 
School of American Research (SAR) 4, 301, 303, 

351-354 
Scott, Norman J., 41, 43, 59 
Scurlock, Dan, 43 
Sebastian, Lynne, on agriculture and populations, 

179, 191, 277-279, 282; on leadership, 122, 
123-124, 215, 216, 281, 283, 288, 290, 291 

Sebastian, Lynne, and Jeffrey H. Altschul, 68, 100, 
130, 190 

sedentism, 338 
Senter, Donovan, 46, 218, 219 
settlement: climate for, 56-57; clustered, 95, 101, 

208, 264; distance (space) between great houses, 



264, and nearest-neighbor analysis, 256, and 
nearness and style, 111; distance between 
road-related features, 252; distance to resources, 
310; distinct centers, 113, 120, 122, 128, 
262-263, 279; historic site typology, 310, and 
ratio of population, 324; identification by flora, 
43; mapping, 12-14; outliers, 246, 254; 
permanency, 339-342; planned, 156; regional 
models, 240, 258, 261-263, 272; reoc­
cupation/reuse of, 226, 231, 236, 241, 252, 
256, 277; seasonality, 63, 88, 91, 93, 124, 175, 
280, 324, or periodic use, 156; situations, 90, 
129, 242-243, 308, and shifts, 99, 100, 118, 
120, 123; spatial ordering of sites, 221; 
town-and-village dichotomy, 100, 196; unit 
configurations, 111, 196. See also environment, 
geographical constraints 

Shabik'eshchee Village, 97, 98, 100, 101, 111, 112, 
118, 120, 121, 262, 349, 359 

Sheep Camp Shelter, 51, 88-89 
shell, 70, 117, 138, 240 
Shelley, Phillip H., 260 
shrines, 101, 165, 270 
Siemers, Charles T., and Norman R. King, 22 
Simmons, Alan H., 68, 88, 90, 93 
Simons, Li & Associates, 8, 31, 34 
Simpson, James Hervey, 21, 329 
sites, the naming and numbering of, 13. See 

separately by name or number 
Skunk Springs, 247, 253, 287 
Sleeping Dune and Ant Hill Dune, 70, 84-88, 358 
small houses: artifacts, 218, 274; compared to great 

houses, 196-218, 281; situations of, 6, 106, 
131, 197, 226, 235, 236, 257, 270, and growth 
patterns, 293; unusual features, 198 

small sites, 99, 101, 106, Ill, 131-143, 197; burial 
at, 193; mapping, 11; populations at, 188, 189, 
190-191; seasonality, 175; unit configuration, 
111, 112, 128-129 

smallpox, 323 
Smithsonian Institution, 13, 235 
social organii.ation: ascribed or achieved, 277; as 

enterprise, 264; band-to-tribe, 125; 
basketmaker-pueblo model, 120-125; 
contemporary multiplicity, 123; debt and 
repayment, 274-275, 278-279, 336; dispersed 
residency, 334; duality, 279-286, 289, 296-297; 
ecosystem model, 272-277, and energy 
subsidies, 273, 276; exchange and status, 275; 
hierarchical, 284, or stratified, 208, 253, and a 
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rotating sequential hierarchy, 280-286, 297; 
kinship and lineage, 260, 284, 288, 291-293, of 
Navajo clans, 322; impetus for Navajo politics, 
323; labor size threshold, 334-335; ownership 
and work, 340, 342; point of self-organized 
criticality, 336; population reduction, 244; 
ranked, 125,245,254-255,267,272,277,333, 
336, and alternatives, 277, 338; reciprocity to 
redistribution, 121, 274-275; risk pooling, 335; 
ritualistic power, 275-276; special activities, 
201, 215-216, 221-222; state model, 264; 
variability-to-homogeneity, 333, and paths to 
complexity, 338-339. See also leadership 

Socorro Black-on-white pottery, 239 
Sofaer, Anna, 220, 222 
Soil Conservation Service, 8, 37, 58 
soils, 180-181, and vegetation, 38-41; alkaline, 128; 

identifying, 22, 25, 26; the red paleosol, 28, 47. 
See also alluviation 

Solstice Project, 222 
South Gap community, 100, 129, 288 
South House at Bis sa'ani, 257 
Southwest, American: horticultural adaptation, 331; 

regional perspective, 128, 264 
Southwest Archaeological Group (SARG), 13 
Southwest Paleoclimate Project, 52 
space (spatial) syntax analysis, 205, 292-293 
Spadefoot Toad Site listed, 360: artifacts, 17, 18, 

116; construction, 122, and discussion, 
138-141; era, 112, and seasonality, 191-192; 
kivas, 287; special activities, 214-215 

Spanish comparison, 268 
Spanish components, 303, 308, 309 
Spanish contact/encounters, 264, 301-302, 322, 323, 

325 
stairways, 257 
Stanford's J site, 70 
Stein, John R., and others, on public architecture, 

201, 242, 270; and others, on San Juan River 
focus, 222, 241, 276, 279 

Sterling site, 247, 258, 274 
Stevenson, Matilda Coxe, 292 
Steward, Julian H., 120, 125 
Stone, William G., et. al., 34, 35 
stone circles, 169, 361-362 
stone paving, 69, 70 
storage: threshold for initiating, 333-334, 343 
storage facilities: basketmaker, 106, 111, 112, 120, 

121; cliffshelter, 236; comparison of great/small 
house, 196, 197, 199, 201, 204, 205, 273; 
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heated rooms, 112; historic, 322; joined cists, 
112; McElmo structures, 279, 293; necessary 
capacity, 179; outlier, 257; public, 252, 254; 
puebloan, 100, 138, 163, 286-287; road-related, 
154; slab-lined, 63; threshold for initiating, 
333-334, 343 

Struever, Mollie, 16. See also Toll, Mollie S. 
Stuart, David E., 124-125, 131, 244, 283, 296 
subsistence strategies: adaptive phases, 339-342; 

available resources, 334, 335, and decreasing 
diversity, 336; broad spectrum, 62, 70, and 
constraints, 331; changes, 121, 124, 242, and 
threshold for storage, 333-334, 343, threshold 
for horticulture, 336, and factors for 
domestication, 332, 336, 340; context for com, 
340; duality, 289; ecological zones, 333; 
historic patterns, 310, 322; household sizes, 
333, 335; hunter-gatherer, 62, 64, 93, 114, 122, 
280, 332; intensification factors, 332; labor 
threshold, 334-335, 336; land-sharing, 327-328; 
mixed foraging, 62; mobility threshold, 335, 
336; pastoralism, 338, 344; population packing 
335-339; pooling consumables, 335; a scaled 
measuring device for, 332; seasonal, 62, 63, 
seasonal sedentism, 120, sedentism, 338; system 
states, 332. See also agriculture; horticulture 

Tainter, Joseph A., and David "A" Gillio, 282 
Talus Unit, 154, 157, 160-161, 198, 225, 270, 351, 

355 
Teacapan site, 268 
Tewa comparisons, 280, 281, 285 
Threatening Rock, 26 
Three C Site, 97, 112, 118, 143, 355 
Tietjens, Janet, 301 
Tohatchi Banded pottery, 129 
Tohatchi Flats, 261 
Toll, H. Wolcott, III, on ceramics, 17, 211, 212, 

215-218, 291, and with others on ceramics, 
116-117, 138, 141, 156, 157, 209-211, 215, 
238; on social systems, 277, 279, 281, 291, 293 

Toll, H. Wolcott, III, et. al., on agriculture, 35, 36, 
58, 179 

Toll,MollieS.,oncom, 113, 125, 179-180,273,on 
pollen counts, 16, 41, 113, 192, 287; on wood 
species, 115 

Toll, Mollie S., and Anne C. Cully, 95 
Toltec empire, 268, 271 
tools: abraders, 118, 169; archaic, 68, 82, 84, 93; 

basketmaker,99, 115-116, 118;bonetools, 118, 

131; cached, 138; formal tools, 116; greenstone 
axe, 115; groundstone, 62, 63, 66-67, 115, 118, 
129, 141; hafting, 63; hammerstones, I15; 
preceramic, 62-63, 66; puebloan, 118, 129, 134. 
See also projectile points 

tooth transfigurement, 268 
Totah region, 242, 243 
town life. See great houses and settlement 
Tozzer, Alfred M., 235, 299 
trade: archaic, 69, 84, 95; basketmaker, 117, 121, 

124-125; Chaco as center, 201, 264, and items 
from Chaco, 269; exchange events, 285; formal 
exchange, 275; meat, 185; Mesa Verde phase, 
240; outlier network, 253-255, 257, 261; 
pochteca, 268, 271; threshold for exchange, 
338; trocadores, 268 

trade guilds, 268 
trading posts, 324-325 
Transwestern Pipeline Survey, 95 
trash deposit: great/small house compared, 154-157, 

174-175, 201, 204, 216; population estimates 
and, 190, 191; shifts in places for trash, 276 

tree-ring data, for architectural events, 6, 16, 97, 101, 
152, 157, 159, 163, 181, 199, 276, on Navajo 
sites, 301, 309; for environmental recon­
struction, 52-53, 55, 119, 273 

trocadores, 268 
Truell, Marcia L., excavations by, 106, 141, 236, 

240; on structures, 99, 111-112, 122, 134, 141, 
143, 174, 175, 196, 197-198, 208, 286, 287, 
and fauna,. 291, and interior decoration, 292, 
and offerings, 138, 218 

Trujillo phase Oshara, 63 
T-shaped doorways, 198, 256, 270 
Tsin Kletzin, 98, 169, 173, 204 
Turkey House (Roberts's Small House), 235, 238, 

350 
turkeys, 114, 226, 235, 238 
Turner, Christy G., II, 268 
Turner, Christy G., II, and Jacqueline A. Turner, 

264, 268, 289 
turquoise, cached, 138, 165; ceramic design for, 291, 

and importance of, 290; sources for, 18; trade 
network and products of, 134, 214-215, 267-278 
passim 

Tusayan Black-on-white pottery, 128 
29Mc183 placement, 169 
29Mcl86 placement, 169 
29Mcl87 placement, 169 
29Mc26 I kiva, 288 
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29SJ116 listed, 358; mention, 70 
29SJ126 listed, 358; excavation, 70 
29SJ178 shelter, 51, 88-89 
29SJ299 listed, 358; discussed, 106, 111, 112, 114, 

122 
29SJ352 great kiva, 101 
29SJ389. See Pueblo Alto 
29SJ423 listed, 358: artifacts, 18, 114, 116, 117, 

118; excavation, 101, 106, 111; great kiva, 99, 
117, 118, 218; shrine, 165 

29SJ424 location, 101 
29SJ425 iocation, 101 
29SJ457 great kiva, 101 
29SJ515 (Headquarters No.2), 226, 356 
29SJ550 situation, 46 
29SJ597 listed, 359; excavation, 15 
29SJ625 (Three C Site), 97, 112, 118, 143, 355 
29SJ626 listed, 359; discussed, 15, 114, 215 
29SJ626 East, 143 
29SJ626 West, 143 
29SJ627 listed, 359: cache, 218; ceramics, 216; 

excavation, 16, 112, 129, 134-138; shape, 122; 
special rooms, 196, 197, 198, 215; use, 175 

29SJ628 listed, 358; discussed, 106, 111, 114, 117 
29SJ629. See Spadefoot Toad Site 
29SJ633 listed, 360: architecture, 141-143, 197, 236, 

and detecting features, 12; burials, 238; 
ceramics, 239; chipped stone, 240; fauna, 236, 
238 

29SJ706 placement, 169 
29SJ721 listed, 359; discussed, 106, 112, 118 
29SJ724 listed, 359: compared, 106, 114, 122, and 

discussed, 106, 112, 113, 118 
29SJ1010 (Poco Site), 171, 172, 360 
29SJ1118 listed, 360; excavation, 69-70 
29SJ1156 (Atlatl Cave), 70, 78, 84-88, 358 
29SJ1157 (Dune sites), 70, 78, 84-88, 358 
29SJ1159 mention, 84 
29SJ1278 mention, 131 
29SJ1360pithouse, 112, 131-134, 141, 197, 215, 287 
29SJ1578 placement, 169 
29SJ1659. See Shabik'eshchee Village 
29SJ 1731 masonry, 181 
29SJ1741 location, 181 
29SJ1750 location, 181 
29SJ1752 discharge rate, 185 
29SJ1912 (Lizard House), 198, 226, 231, 356 
29SJ1971 (Gambler's Spring), 35 
29SJ1974 artifact, 169 
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29SJ2384 listed, 350; photographed, 10 
29SJ2385 (Turkey House), 235, 238, 350 
29SJ2404 construction, 152 
29SJ2606 dates, 309 
29SJ2782 dates, 309 
Twin Angels Pueblo, 258 

Una Vida listed, 355, 360: as early, 121; excavation, 
15, 157, 160-163, 196, 199, 204; ceremonial 
room, 219; great house, 288; workshop, 215; 
ceramics, 225; visibility, 165; water control 
feature, 173 
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Utah, 62, 116, 123, 296 
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sites, 98; on environments, 32, 128, fauna, 43, 
flora, 37; on a duality of distinct people, 6, 279, 
and site types, 100, 196, and McElmo style, 
205; summary of Chaco, 4, 127, 225, and a 
chronology for Chaco, 231 

Vivian, R. Gwinn, on agriculture, 8, 35, 57, and 
water control, 173-174, 181-182, 273, 289, 
292, and water needs, 185; on artifacts, 160; on 
dividing eras, 240, 262-264; on environ­
ment/cultural variations, 93-94, 96, and regional 
divisions, 122-123, and distinct contemporary 
peoples, 126, 262, 279-281, 286, 297, 343; on 
a regional system, 282; on roads, 15, 245, 264; 
on subsistence shifts, 242, 243; on the Navajo 
and historic use of Chaco Canyon, 301-302, 
303, 308, 309, 311, 324, 343 
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Voll, Charles B., 6, 181, 219, 231, 291 
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Wallace site, 247, 274 
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127, 152, 154, and paleofauna, 93, and tree 
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285-289; sites and water, 99, 101, 185, 188, 
253, 262, 324, 325; and subsistence stress, 332 
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123, 127, 130, 152, 171, 173-174, 181, 273, 
276, 280, 289; homestead use, 301; locating, 
11, 21, 38, and dating, 182; Navajo use, 299, 
301; related sites' use, 252, 256, 263; Zuni 
area, 96 
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Werner, Oswald, 303 
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Wills, Wirt H., and Thomas C. Windes, 101, 120, 
121, 125 

Wilshusen, Richard H., and W. Derek Hamilton, 19 
Wilshusen, Richard H., and Scott G. Ortman, 123, 
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estimates, 188-191, 204, 208, 241, 275, 276, 
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