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ABSTRACT 

This thesis tests the hypothesis that resource 

depletion accompanied aggregation on the Pajarito Plateau. 

It does so by examining changes in faunal resource 

availability and resource use during the Coalition and early 

Classic periods. 

The prehistoric deer population was estimated using 

precipitation data, following Young (1979). This estimation 

was used as a measure of potential resource availability for 

the periods concerned. Based upon the model, the mule deer 

population was expected to increase from the Coalition 

period to the early Classic period. 

Resource use was measured using faunal assemblages from 

10 sites from the Pajarito Plateau. The sites examined in 

this thesis support various expectations which would suggest 

that resource depletion occurred on the Pajarito Plateau. It 

was found that changes in resource use could not be 

explained by environmental change alone. Thus, it appears 

that resource depletion on the Pajarito Plateau may have 

been due to human impact on the environment. 



8 

CHAPTER ONE: INTRODUCTION 

Introduction 

This thesis investigates the prehistoric relationship 

between aggregation and the depletion of wild resources. It 

examines the subsistence changes that accompanied 

aggregation on the Pajarito Plateau in north-central New 

Mexico. 

Archaeological research of the last twenty years on the 

Pajarito Plateau has resulted in several models to explain 

the process of aggregation, which began in the Late 

Coalition (A.D. 1250-1325) period, and continued into the 

Classic (A.D. 1325-1400) period. Models of aggregation for 

the Pajarito Plateau suggest that resource depletion was an 

important factor that led to the shift to larger, more 

aggregated sites. 

To test these models, detailed faunal and environmental 

data need to be examined. Faunal and paleoenvironmental data 

from this region are used to assess the degree to which the 

Anasazi of the Pajarito Plateau altered their environment in 

association with the process of aggregation. 

Background 

Archaeologists have sought to understand the process of 

aggregation throughout the American Southwest (Graves et al. 

1982; Haas 1986? Lightfoot 1984; Upham 1983). Many of the 

models that have been developed to explain aggregation have 
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been based on describing the relationship between 

prehistoric behavior and the environment (Dean 1988a; Dean 

et al. 1985; Gumerman 1988; Plog et al. 1988). In these 

models, changes in the environment elicit cultural responses 

from prehistoric peoples. 

The reverse may be true as well: cultural behavior can 

result in changes in the environment. Agriculture 

accompanied by sedentism can have a profound effect on the 

environment. The land clearance for agriculture can result 

in deforestation (Kohler and Matthews 1988; Stiger 1979). 

Deforestation can also be a result of an intensive use of 

trees for fuel and construction activities (Kohler-Rollefson 

1988; Miller 1985). Indirectly, the flora and fauna of a 

region may be influenced by agricultural activities, as 

well. As soil composition changes, shifts in the biota also 

occur (Petersen and Matthews 1987). Thus, agriculture and 

its associated activities can alter the range of wild 

resources available to prehistoric people in such an 

environment. 

The goal of this study is to investigate the ways in 

which humans may have modified their environment 

prehistorically. Specifically, it seeks to understand the 

ways in which agriculture and sedentism may have contributed 

to resource depletion. This relationship will be apparent 
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prehistorically through the relationship between resource 

use and resource availability. 

Study Area 

The Pajarito Plateau is an excellent area in which to 

study the relationship between human behavior and resource 

depletion. It encompasses a variety of ecological zones that 

were differentially exploited through time. In addition, 

environmental data for the region have recently been 

refined, which complements the faunal data in this study. 

The Pajarito Plateau is an elevated table land located 

in north-central New Mexico. It is dominated by a canyon and 

mesa landscape, which provides a diverse environment for a 

variety of floral and faunal species. The plateau stretches 

east from the Jemez mountains to the Rio Grande. An 

elevational diversity is present, one that is usually found 

only in larger regions (Hill and Trierweiler 1986). 

Elevations range from 3 048 m in the Jemez mountains to 1524 

m at the Rio Grande (Cully 1986? Hill and Trierweiler 1986; 

Powers 1988). 

The Pajarito Plateau offered a rich environment to its 

inhabitants. The Rio Grande on the east is a permanent water 

source that would have been available for prehistoric 

agriculture. In addition, the Jemez mountains to the west 

would have served as water catchment areas in the spring and 

summer (Cordell 1989:297). Environmental variability, 
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however, is as great on the Pajarito Plateau as it is 

throughout the Southwest. This variability would have 

contributed risk and uncertainty to the agricultural 

activities of the Anasazi. 

Dendrochronology has provided a very detailed record of 

changes in the paleoenvironment that aids our understanding 

of the context in which prehistoric peoples were living. 

Droughts and degrading flood plains seem to have been fairly 

common in this region (Dean et al. 1985; Rose et al. 1981). 

From A.D. 1275-1300, there was a particularly intense 

drought, called the "great drought." This drought initiated 

a period of poor conditions that persisted until A.D. 1475 

(Dean et al. 1985). The Anasazi, as dry farmers, most 

certainly would have experienced various stresses due to 

these poor environmental conditions. 

Despite the rather unpredictable environmental context, 

the prehistoric inhabitants of the Pajarito Plateau would 

have had access to a wide variety of wild resources. Most 

prehistoric occupation appears to have occurred in the Upper 

Sonoran and Transition zones. These zones are dominated by 

junipers, pinyons, and ponderosa pines (Cully 1986; Drager 

and Loose 1977; Powers 1988). Many naturally occurring 

edible plants occur in these zones, including pinyon nuts, 

lambsquarter, amaranth, and purslane (Drager and Loose 1977; 

Trierweiler 1990). Faunal resources are also abundant, and 
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include both large and small mammals. Historically, 

puebloans principally hunted mule deer, bison, antelope, 

jackrabbit and cottontail (Hill 1982:47). With the possible 

exception of bison, these faunal resources should have been 

available to the prehistoric inhabitants of the plateau as 

well. 

Prehistoric occupation of the Pajarito Plateau is 

scarce prior to the Coalition period (A.D. 1150-1325). 

Archaic and Developmental period sites are few. Beginning in 

the Coalition (A.D. 1150-1250), the population on the 

plateau increases. This period is characterized by small 

pueblos scattered at various elevations (Orcutt 1991; Stuart 

and Gauthier 1981). During the Late Coalition (A.D. 1250-

1325), there appears to be a rather dramatic increase in the 

number and sizes of sites. This marks the beginning of a 

period of aggregation (Orcutt 1991; Cordell 1989; Preucel 

1988). Settlement data suggest that during the Classic 

(A.D. 1325-1400) period there was a dramatic shift of 

settlement from the scattered and small upland sites to 

larger and fewer lowland sites (Kohler 1989; Orcutt 1991; 

Powers 1988; Preucel 1988). The population appears to 

decline during this period as well (Orcutt 1991; Stuart and 

Gauthier 1981). 

The shifts in settlement patterns during the Late 

Coalition and Classic periods seem to contradict some of 
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the paleoenvironmental data which suggest that higher 

elevational sites would have been preferable during the 

Classic period (Orcutt 1991). Some researchers have 

concluded that there must be variables other than 

environmental variability to explain this incongruence. 

Environmental degradation is one of the alternatives that 

has been offered (Hill and Trierweiler 1986; Hunter-Anderson 

1979; Kohler 1989; Orcutt 1991; Powers 1988). 

The Pajarito Plateau provided a rich environment to its 

prehistoric inhabitants. However, environmental variability 

may have increased the risk to agricultural activities. This 

variability, in conjunction with some of the potentially 

damaging activities associated with agriculture, may have 

resulted in changes in the availability of wild resources. 

It is important to evaluate what these effects may have been 

in order to understand the subsequent aggregation that 

occurred on the plateau. 

Previous Archaeological Studies 

Archaeological investigation of the Pajarito Plateau 

has varied in focus and intensity through time. This region 

attracted a number of archaeologists near the turn of the 

century, including Bandelier (1892), Kidder (1915) and 

Nelson (1914). These archaeologists were most interested in 

constructing culture histories. Thus, they conducted their 

excavations without an explicit research design, and often 
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did not systematically collect artifacts. Faunal remains 

were virtually ignored, and certainly left unrecorded. 

Excavations from 193 0-19 60 were conducted in much the 

same way, but with slightly better methods. Unfortunately, 

much of the information collected from these sites has been 

lost due to collection and curation techniques (Powers 

1988). 

The 1970*s and 1980's witnessed the initiation of a 

variety of projects that were developed with explicit 

research designs. These projects (Biella and Chapman 1979; 

Hill and Trierweiler 1986; Hubbell and Traylor 1986; Kohler 

1989; Powers 1988) used both survey and excavation 

techniques to investigate the prehistory of the plateau. 

The research designs during this time attempt to 

explain the process of aggregation that occurred during the 

Late Coalition (A.D. 1250-1325) and Classic (A.D. 1325-

1400) periods on the plateau. They all suggest that, 

ultimately, it was the depletion of wild resources which 

caused people to move to larger sites near the Rio Grande 

(Hunter-Anderson 1979; Kohler 1989; Powers 1988). Increased 

population, uncertain climatic conditions, and agricultural 

activities all contributed to a general decline in the 

availability of wild resources, thus precipitating the 
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large-scale movement out of the uplands and into 

concentrated, lowland settlements. 

The prehistoric depletion of wild resources remains to 

be tested. Most of the evidence for this inference has been 

based on changes in settlement patterns (Orcutt 1991; 

Preucel 1988). The reliance on settlement pattern data is 

due to the small number of controlled excavations in the 

region. Cordell (1989) reports that out of 2,022 

archaeological components recorded in the New Mexico ARM 

file system for the Rio Grande region north of Albuquerque, 

less than 1% have been excavated. In addition, the number of 

sites for which systematically recorded faunal assemblage 

data are available makes up an even smaller percentage. 

This thesis tests the aggregation models developed for 

the Cochiti, Pajarito, and Bandelier projects. Specifically, 

it tests the hypothesis that prehistoric agriculture on the 

Pajarito Plateau resulted in resource depletion, which in 

turn prompted the Anasazi to move to larger, more 

concentrated sites along the Rio Grande. The data collected 

from these projects are examined within a paleoenvironmental 

context to evaluate the relationship between human behavior 

and resource use and availability. 

Role of the Present Study 

This thesis is designed to test the hypothesis that 

resource depletion accompanied the process of aggregation on 
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the Pajarito Plateau. This hypothesis was derived from the 

excavation and survey data from three projects conducted on 

the Pajarito Plateau in the last twenty years: the Cochiti 

Reservoir Project, the Bandelier Archaeological Excavation 

Program, and the Pajarito Archaeological Research Project 

(PARP). 

The above hypothesis is tested by assessing prehistoric 

resource use and availability during the Coalition and 

Classic periods on the Pajarito Plateau. Resource use is 

measured by looking at the faunal assemblages from 

habitation sites from these two periods. Resource 

availability is estimated using a model of the prehistoric 

deer population, which is developed using the 

paleoenvironmental data provided by tree rings. A similar 

model was developed for the Kaibab Plateau with great 

success (Young 1979). 

By comparing the culturally produced faunal record 

(resource use) to a model of the prehistoric deer population 

based upon environmental data alone (resource availability), 

we are able to evaluate to what degree the perceived changes 

in resource use are related to the potential resource 

availability. If there is a great difference between the 

model and the archaeological record, we may assume that 

prehistoric behavior altered resource availability. 
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Summary 

Recent archaeological projects on the Pajarito Plateau 

have provided a larger data base and more developed models 

with which to investigate the settlement changes of the 

Coalition and Classic periods. This study uses the faunal 

data generated from these studies to examine how faunal 

resource use and availability may have paralleled these 

settlement changes. Using a model of prehistoric deer 

populations and comparing it to the archaeological record 

may enhance our understanding of the relationship between 

demography, the environment, and behavior on the Pajarito 

Plateau. 

This chapter has outlined the theoretical focus and 

scope of this thesis. Chapter Two presents the sites that 

provided the faunal data used in this study. It also 

outlines the theoretical foci of each project and elaborates 

on the models developed therein. Chapter Three introduces 

the model reconstructing the prehistoric deer population of 

the Pajarito Plateau. Chapter Four is an analysis of the 

archaeological data and a discussion of the implications for 

changes in resource use. Finally, Chapter Five summarizes 

the results of this thesis and offers avenues for future 

research. 
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CHAPTER TWO: SUMMARY OF THE DATA 

Introduction 

Sites were chosen for analysis based on three criteria. 

First, they needed to date to the Coalition or Early Classic 

periods. Second, the faunal data had to be published and 

listed by specimen. Finally, the size of the faunal 

assemblage is taken into account. Only sites with more than 

25 specimens are used. A total of 10 sites from the Pajarito 

Plateau satisfies these criteria. 

The sites studied in this thesis were excavated by the 

Pajarito Archaeological Research Project (PARP) and the 

Bandelier Archaeological Excavation Project (BAEP). The 

faunal data collected from these sites were analyzed in 

connection with these projects, w. N. Trierweiler analyzed 

the faunal collections from both the PARP and BAEP sites. 

Since all of the faunal remains used in this thesis were 

analyzed by a single individual, the faunal assemblages from 

each site should be highly comparable. This eliminates the 

bias of differing abilities between analysts (Lyman 1994) to 

identify faunal specimens from the faunal data presented in 

this thesis. A detailed summary of the faunal assemblages 

for each site is given in Appendix A. 

Table 2.1 lists some of the important features of each 

of these sites. A more detailed description of each site can 

be found in Appendix A. None of the sites in this sample 
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Table 2.1: Sites used in the analysis 

Site 
number* 

Dates 
(AD) 

Room 
count 

Environment Location Sample 
size** 

LA 29746 1175-1225 25-30 Transition Mesa top 48 

LA 21432 1200-1300 30 Transition Canyon 
bottom 86 

LA 21422 Late 
Coalition 

>100 Transition Mesa top 317 

LA 5137 1325-1400 >400 Upper 
Sonoran 

Riverine 
241 

LA 174 1325-1400 >300 Upper 
Sonoran 

Mesa top 
909 

LA 60550 Late 1300s 
- 1500 

60-80 Upper 
Sonoran 

Canyon 
bottom 75 

LA 60372 Area 1 
1275-1325 
Area 2 
1230-1275 

50 

8 
Transition Mesa top 2435 

37 

LA 3852 1175-1250 8 Upper 
Sonoran 

Mesa top 
82 

LA 3840 1375-1425 90 Upper 
Sonoran 

Canyon 
bottom 187 

*LA 29746, 21432, 21433, 174 were identified by the PARP 
survey, and excavated by Trierweiler (1990), as reported in 
his dissertation. LA 5137 was excavated by Beverly Larson in 
association with the PARP survey and reported in Trierweiler 
(1990). 
LA 60550, 60372, 3852, and 3840 lie within the boundaries 
of Bandelier National Monument and were excavated and 
reported by Kohler (1989), Kohler and Root (1992), and 
Kohler and Linse (1993). 

**Sample size is given by the number of specimens, both 
identified and unidentified, within the sample. 
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spans both the Coalition and Early Classic periods. This is 

largely due to the fact that most of the Classic sites in 

this region did not continue the occupation of already 

established Coalition sites (Orcutt 1991). This makes it 

possible to compare faunal assemblages between periods 

without greater chronological control. The lack of overlap 

between Coalition and Early Classic period sites also 

provides discrete faunal assemblages for each period that 

are independent of each other. 

All but two of the sites in this sample are situated on 

the Pajarito Plateau. Both of the Classic period sites 

included in Trierweiler's (1990) sample of PARP sites are 

located on the Caja del Rio Plateau. This plateau lies 

across the Rio Grande from the Pajarito, and is subject to 

the same environmental and ecological conditions. 

Trierweiler (1990) included these sites in his subsistence 

model, and felt the data from these sites to be comparable 

to those located on the Pajarito Plateau (1990:47). They are 

included in the sample of this thesis, as well. 

The sites in this sample encompass a variety of time 

periods and locations. There are three Early Coalition, 

three Late Coalition, and four Early Classic sites. Changes 

in resource use are examined within the context of these 

time periods. The dates for these time periods are given in 

Table 2.2. These periods are the time divisions used by both 
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Table 2.2: Chronology of the Pajarito Plateau 

Paleo-Indian Period 9500 BC - 5500 BC 
Archaic Period 5500 BC - AD 600 
Developmental Period AD 600 - 1150 
Coalition Period 

Early phase AD 1150 - 1250 
Late phase AD 1250 - 1325 

Classic Period 
Early phase AD 1325 - 1400 
Middle phase AD 1400 - 1550 
Late phase AD 1550 - 1600 

Historic Period AD 1600 - present 

Trierweiler (1990) and Kohler (1989). The sites have also 

been categorized as to location: mesa top, canyon bottom, or 

riverine. There are five merr* top sites, three canyon bottom 

sites, and one riverine site. The riverine location is 

considered to be similar to that of canyon bottoms, both in 

floral and faunal composition. The location of each site is 

also considered when examining changes in resource use. 

Sites excavated from the Cochiti Reservoir floodpool 

are not considered for this sample. Hubbell and Traylor 

(1986) excavated a number of sites, of which only two were 

habitation sites. In addition, they did not record their 

faunal data by specimen. The Cochiti Reservoir project 

(Biella and Chapman 1977) did record its faunal information 

by specimen, but none of the sites satisfy the other two 

criteria. The model they developed for aggregation on the 
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Pajarito Plateau has influenced both the BAEP and PARP 

models, and is considered below. 

The Projects and their Models 

The sites used in this thesis must be considered within 

the context of the projects under which they were excavated. 

What follows is a brief description of the goals and 

aggregation models of each project. 

The Cochiti Dam project was initiated in 1974 and 

continued until 1977. This project conducted both survey and 

excavation in the Cochiti district, an area in White Rock 

Canyon on the southern Pajarito Plateau. A total of 3 25 

sites was documented through survey, of which a smaller 

portion were excavated (Chapman and Biella 1979). 

The theoretical orientation of this project was very 

much in the tradition of that decade, in that it was 

directed "toward explanation of variability in human 

behavior from an ecological and energetic perspective" 

(Biella and Chapman 1979:7). Fundamental to this theoretical 

perspective is the assumption that human behavior is 

adaptive in nature. In relation to this, Chapman and Biella 

adopt an evolutionary perspective, and attempt to understand 

why there appear to be similar adaptive processes throughout 

the Southwest, such as the patterns of aggregation and 

abandonment that occur at similar times in different places. 

They propose that differences in cultural systems can best 
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be understood as a result of the interaction between human 

populations and their environment (Biella and Chapman 

1979:11). 

Chapman and Biella suggest that human behavior will be 

expressed in terms of a population's relationship to 

subsistence and technological resources. Activities such as 

procurement, processing, consumption, storage, and 

maintenance of these resources are central to measuring 

resource use (Biella and Chapman 1977:207). As Biella and 

Chapman present their model, it is apparent that they are 

suggesting that all human behavior is adaptive, and can be 

understood in terms of its relationship with the 

environment. The environment and a human population's 

relationship to this environment is the driving force behind 

behavior for all of the Southwest in this model. 

The PARP project also involved both survey and 

excavation. The survey was conducted on both the Pajarito 

Plateau (excluding the area of Bandelier National Monument), 

and portions of the adjoining Caja del Rio Plateau. Although 

the grant for this project originally outlined three years 

of field work, subsequent funding provided for seven field 

seasons (Hill and Trierweiler 1986:16). A total of 935 sites 

was recorded during these seven field seasons. In addition, 

excavations were conducted under four different 
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investigators for a total of 19 excavated sites (Hill and 

Trierweiler 1986:20). 

A large sample of sites was a basic requirement of the 

PARP research design. The PARP investigation was dedicated 

to testing long-term responses to stress caused by food 

shortages, especially those related to drought (Hill and 

Trierweiler 1986:12). The investigators wanted both temporal 

and spatial variation within their sample. The primary 

independent variable is food stress, which caused changes in 

technology, social organization, and demography (Hill and 

Trierweiler 1986:12). In this model, food stress is measured 

in years of drought. However, not every drought year is 

enough to cause food stress. Hill and Trierweiler deduce 

that it would take three consecutive years of drought in 

order to cause food stress, assuming that pueblos are 

capable of storing up to two years of food. Thus, the first 

two years of a drought, while uncomfortable, would not have 

resulted in famine (Hill and Trierweiler 1986:13). 

In this framework of drought-induced food stress, Hill 

and Trierweiler (1986:20) offer three categories of 

responses: 1) changes in food selection; 2) changes in food 

production; and 3) changes in food distribution. Within each 

of these possible responses, the authors offer various 

propositions that outline the range of behaviors expected 

under these conditions. Among the propositions they found 
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most support for were: l) an increase in diet diversity; 2) 

an increase in the reliance on cultigens; and 3) an increase 

in aggregation (Hill and Trierweiler 1986; Preucel 1988). 

They based the degree of confirmation for each proposition 

on the size and distribution of sites, as would be expected 

from a data base constructed primarily from survey. They 

conducted limited excavations, but do not utilize this data 

to test their model. Thus, there is still room for more 

testing of each proposition using the additional data 

derived from excavation. 

In 1988, the Bandelier Archaeological Excavation 

Project (BAEP) directed by Tim Kohler (Washington State 

University) was initiated in Bandelier National Monument. It 

was designed to test a model of aggregation with an 

environmental focus (Kohler 1989:7). Kohler excavated five 

sites, ranging from the Early Coalition to the Early Classic 

period. Only 4 of these sites are considered in this thesis. 

LA 50972 is a cavate, from which only one bone fragment was 

recovered. 

The model developed for excavation in the Monument 

greatly resembles the one developed for the survey of this 

region, in that the research focus was "to test the 

hypothesis that Anasazi settlement aggregation and 

organizational complexity are cultural adaptations to reduce 

resource unpredictability and depletion" (Powers 1988:86). 
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This orientation is very similar to that of Hill and 

Trierweiler, although there is less emphasis on the 

importance of drought to subsistence change. 

The Bandelier excavation and survey models concentrate 

on the change that occurred during the Late Coalition period 

(A.D. 1275-1325), which involved both population growth and 

aggregation. The model suggests that this population growth 

caused wild plant and animal resources to be greatly reduced 

(Powers 1988:84). This reduction in available wild resources 

resulted in a greater reliance on agricultural production, 

and thus encouraged aggregation, particularly at lower 

elevations where the growing season is longer and there is 

more arable land (Kohler 1989; Orcutt et al. 1990? Powers 

1988) . 

Aggregation, in this model, serves to defuse 

competition for agricultural land in the context of 

agricultural intensification (Orcutt et al. 1990). In 

addition, aggregation facilitates exchange of agricultural 

products during good years. Increasing population is a 

causal variable in the BAEP model. Climatic changes (drought 

in Hill and Trierweiler1s (1986) model), are important but 

not as central as population increase. 

To summarize, the Cochiti, PAHP, and Bandelier models 

seek to understand the relationship between demography, 

environment, and behavior on the Pajarito Plateau. They 



appear to follow the behavioral model proposed by Plog et 

al. (1988:231), where behavior is the "mechanism of 

adaptation to environmental and population variability." 

More specifically, all of the models for the Pajarito 

Plateau suggest that resource depletion caused by increasing 

population and prehistoric agricultural activities resulted 

in the large-scale movement from smaller, upland sites to 

larger, aggregated sites in the lowlands. 

Summary 

The data studied in this thesis are the product of 

controlled excavations conducted with clear research 

designs. The models developed for each of the projects 

studied contribute to the hypothesis tested in this thesis. 

Each model, regardless of mechanism, suggests that resource 

depletion contributed to the process of aggregation during 

the Late Coalition and Early Classic periods. 

This thesis uses the faunal data collected from these 

sites to test the hypothesis that resource depletion 

accompanied the process of aggregation on the Pajarito 

Plateau. Chapter three presents the environmental context 

for these sites, and develops a model of the prehistoric 

deer population for the measurement of resource 

availability. 
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CHAPTER THREE: 
MEASURING PREHISTORIC RESOURCE AVAILABILITY 

Introduction 

Testing the hypothesis that resource depletion 

accompanied aggregative processes on the Pajarito Plateau 

requires an examination of the relationship between resource 

use and resource availability. Resource availability 

describes the range of wild plants and animals that ideally 

could have been used by prehistoric people. This potential 

has a direct relationship to environmental variability. 

Thus, it acts as a measure of the role of the environment in 

any perceived changes in resource use. 

This chapter examines resource availability in two 

ways. First, the range of environmental and climatic 

variability is described for the periods of interest on the 

Pajarito Plateau. Second, a model for reconstructing the 

prehistoric deer population is evaluated in terms of the 

sites selected for this thesis. 

Vegetation Zones 

The Pajarito Plateau exhibits the vertical zonation of 

vegetation predominant throughout the Southwest. This 

zonation is caused by the interaction of precipitation and 

temperature. The upper limit of a particular plant species 

is usually determined by its tolerance to low temperatures, 

and its lower limit is determined by its tolerance to 
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drought (Hevly 1988:95). The elevational range on the 

Pajarito Plateau is a major contributing factor to the great 

variability in biotic communities in this region. Elevations 

range from 1621 m at the river, to 3109 m at one of the 

highest peaks near the Valle Grande Caldera (Powers 

1988:15). 

The elevational variability in vegetation is also 

exhibited by the faunal populations on the plateau. The 

Upper Sonoran and Transition zones have the largest numbers 

of animals that are important to people, and it is in these 

zones that we find almost all prehistoric habitation. 

The Upper Sonoran zone is found at elevations between 

1524 and 2134 meters. This zone occurs primarily along the 

Rio Grande and in canyon bottoms. The vegetation is sparse, 

and is dominated by shrubs, short grasses, and some 

succulents. At the higher end of this zone, pinyons and 

junipers can be found. This vegetative zone usually 

experiences less than 10 inches of rainfall per year (Cully 

1986; Marchiando 1977). 

The aridity of this zone also determines the types of 

fauna found here. Most of the animals are small rodents and 

reptiles. Large mammals are almost completely absent from 

this zone (Marchiando 1977). There is still a great deal of 

variety in the kinds of mammals that reside here. Animals 

range from small rodents such as the prairie dog and rock 
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squirrel, to larger animals such as jackrabbits, 

cottontails, foxes, and coyotes (Marchiando 1977:70). 

The Upper Sonoran zone is rich in faunal diversity, 

despite its arid nature. Prehistoric inhabitants utilized 

this zone, particularly during the Classic period as people 

moved their sites to lower elevations and nearer to 

permanent water sources. 

The Transition zone occurs at higher elevations on the 

Pajarito Plateau (2134 - 2895 m). It covers primarily mesa 

tops, and includes timber areas and open grassy areas 

(Marchiando 1977:70). The vegetation of this region is 

dominated by pinyons, junipers, and ponderosa pines at 

higher elevations. 

The Transition zone is home to a few more mammalian 

species than the Upper Sonoran. The diversity of both 

rodents and medium sized animals increases, and large 

mammals can be found here as well. Mule deer, mountain 

sheep, and elk can all be found in this zone. Trees provide 

cover and forage for these larger animals. This zone is also 

less arid than the Upper Sonoran zone, which is an important 

factor to deer and elk (Dasmann 1981). 

The Transition zone was an important source of wild 

resources to the Anasazi on the Pajarito Plateau. Settlement 

patterns during the Early and Late Coalition periods suggest 

that people were trying to maximize the range of resources 
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by living and farming at some of the higher elevations on 

the plateau (Orcutt 1991; Preucel 1988). 

The Upper Sonoran and Transition zones provide a 

variety of different faunal resources. Although the above 

descriptions are based upon the modern distribution of flora 

and fauna, Cully (1986:10) suggests that it is reasonable to 

project these distributions into the past based on our 

knowledge of environmental factors. In other words, these 

distributions should hold true in the past, as long as we 

consider environment as the sole controlling factor. 

Based on the present, then, prehistoric resource 

availability would have been slightly greater in the 

Transition zone than in the Upper Sonoran zone. In addition, 

larger mammals are of greater abundance at the higher 

elevations. However, the physiography of the Pajarito 

Plateau is such that the Transition and Upper Sonoran zones 

are never too far apart. To move from one zone to another 

can be as simple as moving from the bottom of a canyon to 

the top of a mesa. Thus, based on resource availability and 

the distribution of resources in these vegetation zones, one 

would expect that the prehistoric inhabitants would have had 

a wide variety of faunal resources available to them 

throughout the Pajarito Plateau. 
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Dendroclimatoloqy 

In the Southwest, precipitation is probably one of the 

most important factors determining the distribution of 

species {Cully 1986:5). Precipitation controls to some 

extent the distribution of humans, as well. On the Pajarito 

Plateau, elevation is largely correlated with precipitation, 

so that lower elevations tend to be more arid. 

Precipitation is an important aspect of environmental 

variability. Southwestern archaeologists can use tree rings 

to evaluate changes in precipitation during prehistory (Dean 

1988b; Dean and Robinson 1977). This is due to the fact that 

environmental factors that limit the growth of the tree 

leave a permanent record in growth rings (Dean 1988b:132). 

Chronostratigraphic data can be examined as well. These 

data reconstruct water tables and aggradation-degradation 

patterns. Data from northeastern Arizona have been used to 

describe similar patterns for the Colorado Plateau in 

general (Orcutt 1991; Dean et al. 1985). 

Orcutt (1991) has used the chronostratigraphic and 

dendroclimatological data to evaluate the relationship 

between changes in settlement patterns on the Pajarito 

Plateau and changes in moisture availability. She found that 

the location of habitation and field house sites generally 

followed her expectations based on the paleoclimatic data 
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for the Coalition period. The Early Classic period sites 

proved less predictable (Orcutt 1991:321-324). 

Early Coalition sites are found primarily at higher 

elevations, but are also well distributed at all elevations 

(Orcutt 1991: Figure 5). Orcutt believes this to be due to 

the combination of relatively normal precipitation levels 

and high yearly variation in moisture availability (Orcutt 

1991:322). The Late Coalition period is characterized by 

mostly high elevation habitation and field house sites. The 

lower elevations are not used as much as in the Early 

Coalition period. Orcutt attributes this to low yearly 

precipitation predictability, and overall drier conditions 

due to two mild, but long, droughts (Orcutt 1991:324). 

The Early Classic period is characterized by habitation 

and field house sites at lower elevations, with fewer sites 

at the higher elevations. The paleoclimatic data for this 

time period are somewhat contradictory. The Early Classic 

has a higher percentage of wet periods, which would suggest 

lower elevation sites. However, there was also a long mild 

drought which would have encouraged lower elevation settings 

(Orcutt 1991:326). 

Orcutt (1991) uses paleoclimatic data to evaluate 

settlement decisions made by prehistoric people. These 

patterns do appear to correlate with general environmental 

factors. The Early Classic period remains somewhat 
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problematical, due to the occurrence of contradictory 

environmental factors. This is the period which some 

archaeologists propose reflects a response to the depletion 

of wild resources (Hunter-Anderson 1979; Kohler 1989; Powers 

1988) . 

Paleoclimatic data have been used on the Pajarito 

Plateau primarily to evaluate changes in settlement 

patterns. However, these data can also be used to evaluate 

whether changes in faunal resource availability occurred 

prehistorically. 

Artiodactyls and Laqomorphs 

Artiodactyls and lagomorphs have been used by 

zooarchaeologists in the Southwest to evaluate changes in 

the environment and resource availability (Bayham 1982; 

Olsen 1980; Szuter 1989). The relationship between the 

frequencies of these two groups is related to factors of 

environmental conditions and human disturbance. 

Lagomorphs for the Pajarito Plateau include Lepus 

californicus (jackrabbits) and Sylvilaqus sp. (cottontails). 

These two genera tend to occupy very different habitats. 

Usually, jackrabbits are found in arid, shrubby regions. 

They also appear to be most abundant in areas with little 

water (Marchiando 1977:73). Cottontails, on the other hand, 

can be found in open grasslands. They usually prefer rocky 

areas, where they can find cover (Marchiando 1977:73). 
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Generally, cottontails are depicted as preferring bushy 

areas over open areas (Szuter 1989:175). Elevation does not 

appear to be a barrier to cottontails, and they can be found 

along canyon slopes (Marchiando 1977:73). Cottontails do not 

appear to be as restricted to a particular habitat as 

jackrabbits. 

The presence of lagomorphs in an archaeological 

assemblage is usually interpreted in two ways. First, the 

relative frequency of cottontails to jackrabbits is used to 

evaluate the amount of cover in an area. Second, lagomorphs 

in general are known to prefer cleared areas compared to 

artiodactyls. Thus, they are expected to be found in 

association with agricultural fields. Because of this 

association, their predominance in an archaeological 

assemblage is often interpreted as signifying human 

disturbance of an area. 

Artiodactyls have a very different relationship to 

areas disturbed by humans. Artiodactyls on the Pajarito 

Plateau include Odocoileus hemionus (mule deer), Ovis 

canadensis (mountain sheep), Cervus elephus (elk), and 

Antilocapra americana (pronghorn antelope). Mule deer appear 

to have been the most important artiodactyl, prehistorically 

and historically (Hill 1982). 

Mule deer have three necessities: water, shelter, and 

browse (Dasmann 1981). Water can be found most easily in the 
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higher elevations. These animals tend to move to lower 

elevations in the winter, and higher elevations in the 

summer (Carpenter et al. 1979). Mule deer have a higher 

tolerance to cold than to heat, but still need to stay in 

regions with relatively little snow fall (Rautenstrauch and 

Krausman 1989:197). 

Shelter from the heat and predators is also an 

important requirement of mule deer. This is satisfied by 

forested areas (Dasmann 1981). Trees are also important for 

providing the necessary browse for deer. Mule deer feed on 

twigs and shrubs, but not grasses or herbs (Marchiando 

1977:72). On the Pajarito Plateau, mule deer are exclusively 

browsers (Allen 1989:132). Recent studies have found that 

clear-cut areas are not very nutritious as a source of 

browsing material for mule deer (Mills 1990). Areas cleared 

for prehistoric agriculture would not have been appropriate 

habitats for deer. Even fields which had been abandoned 

would not have been suitable for browsing for many years. 

Mule deer appear to be less flexible than white-tailed 

deer in terms of the range on environmental zones in which 

they can live (Mills 1990). Thus, they do not function very 

well in association with human agricultural fields. The 

activities associated with prehistoric agriculture would 

have had very different affects on the lagomorph and 

artiodactyl populations of the Pajarito Plateau. The 
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lagomorphs would have been able to extend their habitat 

range, while mule deer would have been pushed farther into 

the higher elevations, away from human settlements. 

In order to determine whether human activities affected 

prehistoric resource availability, it is necessary to 

evaluate what the prehistoric mule deer population would 

have been based on environmental factors alone. This can be 

estimated using a model developed by Young (1979) for the 

Kaibab Plateau. 

Constructing the Model 

Young (1979) developed a model that correlates tree-

ring width, or precipitation, with changes in mule deer 

populations. Theoretically, he expected that climatic 

conditions that would have been poor for the vegetation in a 

region would have been equally detrimental to the mule deer 

population that subsist on these plants. 

Young (1979) used hunting success data for the Kaibab 

Plateau in northwestern Arizona as an index of relative mule 

deer numbers (1979:61). This assumption has been used in 

many places in the ecological literature. Hunting data were 

available for the Kaibab Plateau from 1924 to 1975. The 

tree-ring data were evaluated from two different species, 

Douglas-fir and big sagebrush (1979:61). 
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Young performed a number of regressions on the tree-

ring and hunting data. Young calls these regressions 

"multiple regressions," which attempt to predict a single 

dependent variable from two or more independent variables 

(Kachigan 1991:180). This term is not appropriate in this 

case because Young (1979) tried to predict hunting success, 

the dependent variable, from tree-ring width, a single 

independent variable. He tested six different equations for 

the Douglas-fir data, using varying lengths of lag periods. 

Lag periods represent the time that elapses between the 

environmental event and the corresponding change in the deer 

population (1979:62). 

The regression equations developed for the Douglas-fir 

data were all significant, with five of the six being highly 

significant (p < 0.001) (Young 1979: Table 6). The equation 

that had the highest r2 value (.75), was the one with a 10-

19 year lag period. The other lag periods had the following 

r2 values: 0-9 yrs (.66); 6-15 yrs (.73) (Young 1979:65). 

The r2 values obtained with these equations suggest 

that tree-ring width strongly predicts hunting success, or 

indirectly, shifts in mule deer populations. The Pajarito 

Plateau lacks mule deer hunting data, so a predictive 

equation cannot be created for this region. However, this is 

largely unnecessary since Young (1979) has already 

established that a relationship exists between mule deer 
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populations and tree-ring width, or precipitation. 

Tree-ring data are available for the Pajarito Plateau, 

however. To create a model of the prehistoric deer 

population, tree-ring data are used from the Jemez station. 

This chronology was developed by the Laboratory of Tree-Ring 

Research at the University of Arizona, and is being used 

with their permission. 

This model only examines relative abundances of the 

prehistoric mule deer population. Precise estimations of 

mule deer populations are very difficult, due to the fact 

that they tend to hide during the day and forage at night 

(Cully 1986). Some methods used to count these populations 

include opportunistic observations, pellet counting, 

stratigraphic nocturnal observations, and helicopter 

overflight observations (Cully 1986; Allen 1989). 

Unfortunately, none of these methods has proved very 

successful. 

Comparisons of prehistoric mule deer populations to 

modern population sizes may not be entirely appropriate, 

regardless. The control of predators has vastly increased 

some deer herds, including the one in Bandelier National 

Monument (Allen 1989:132). Wildlife reports from Bandelier 

National Monument dating from the 1940's to the 1960's 

exhibit a perception of an increasing deer population (see 

Table 3.1). Here, it seems entirely appropriate to construct 
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Table 3.1: Bandelier National Monument Wildlife Reports: 
Mule deer population (reproduced from Allen 1989:133) 

Year Population 

1942 120 
1943 100 
1948 270 
1951 1162 
1953 865 
1957 1780 
1960 600 
1961 400 
1962 450 
1963 550 
1964 550+ 
1965 500+ 
1966 500+ 

a model of the prehistoric deer population based on relative 

frequencies of deer, as predicted by the tree-ring record. 

General patterns of climatic change have been discussed 

above, in the context of Orcutt's (1991) evaluation of the 

relationship between environmental variability and changes 

in settlement patterns. To summarize, the Early Coalition, 

in general, is characterized by normal levels of 

precipitation, but high yearly unpredictability. The Late 

Coalition experienced two mild and long droughts, resulting 

in a period of overall drier conditions. Finally, the Early 

Classic period appears to have experienced some above normal 

precipitation, but again was subject to year to year 

unpredictability. 
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Orcutt (1991) examined a number of aspects of moisture 

availability, including the PDSI (Palmer Drought Severity 

Index), which is useful for evaluating the stress exerted on 

crops by lack of moisture. The model constructed here, 

however, only requires an examination of changes in 

precipitation. Young (1979) has shown that precipitation 

(given by tree-ring width in his model) is a very good 

predictor of changes in mule deer populations. To examine 

how mule deer populations may have been responding to 

environmental factors on the Pajarito Plateau, I present the 

precipitation data for this region, as recorded by the Jemez 

station, and formulate a number of expectations about the 

prehistoric deer population. 

Tree rings are one of the most accurate ways for 

looking at past environmental conditions available today 

(Dean 1988b:133). Precipitation has a direct relationship to 

tree growth, and is recorded through the growth rings (Dean 

1988b:133). Precipitation sensitive tree-ring chronologies 

are created by averaging annual ring values for a number of 

samples, which suppresses the variability due to individual 

tree effects, and maximizes the patterns common to all of 

the trees (Dean 1988:132). Tree rings are limited, however, 

in that they indicate low precipitation values much better 

than they do high precipitation values (Dean 1988b:134). 

This limitation works well with a model reconstructing deer 



42 

populations, because it is more important to be able to 

record when populations may have been at their lowest, than 

when they may have been at their highest. 

The tree-ring data from the Jemez station are 

summarized for the Early Coalition, Late Coalition, and 

Early Classic periods in Figure 3.1. This figure uses side-

by-side box plots to demonstrate the differences in 

precipitation between the three time periods. The horizontal 

lines forming the top and bottom of the box are called the 

Figure 3.1: Variation in 
precipitation for the Early 
Coalition (EC), Late Coalition 
(LC), and Early Classic (EL) 
periods. 
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hinges. The hinges designate the interquartile range, which 

includes half of the data in the sample. The line in the 

middle of the box denotes the median, above and below which 

25% of the data fall. Vertical lines extend out from the 

boxes to desiynate the upper and lower limits of the sample 

(Hartwig and Dearing 1979). 

In Figure 3.1, precipitation is given in inches along 

the vertical axis for the Early Coalition, Late Coalition, 

and Early Classic periods. The precipitation median for each 

period is given by the box plot. The medians for each time 

period are very similar. The Early Coalition period has 

higher precipitation ranges (from 12.798 to 20.657 inches) 

than either the Late Coalition (from 11.894 to 19.354 

inches) or Early Classic (from 11.979 to 18.505) periods. 

From these box plots, it is difficult to discern any major 

differences between the time periods. 

These general patterns can be examined more closely by 

calculating precipitation means for each site based on its 

occupation dates. Table 3.2 outlines each site, the mean 

precipitation level for the occupation dates, and the 

standard deviation for that period. The means for all the 

sites fall between 15.411 and 15.944 inches. Figure 3.2a 

illustrates the differences in means between periods, as 

defined by the site occupation dates. Again, the medians of 
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Figure 3.2a: Precipitation 
means for site occupation 
dates. 
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Figure 3.2b: Precipitation 
means for site occupation 
dates, with 10-year lag 
period. 

Figure 3.2c: Precipitation 
means for site occupation 
dates, with 19-year lag 
period. 
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Table 3.2: Tree-ring reconstructed precipitation means 
by occupation date 

Site # Occupation 
Dates (AD) 

Precip 
Mean 

Standard 
Deviation 

29746 1175-1225 15.646 1.566 

3852 1175-1250 15.757 1.744 

21432 1200-1300 15.757 1.744 

60372.2 1230-1275 15.861 1.763 

21422 1250-1325 15.751 1.775 

60372.1 1275-1325 15.944 1.781 

5137 1325-1400 15.836 1.573 

174 1325-1400 15.836 1.573 

3840 1375-1425 15.411 1.606 

60550 1375-1500 15.714 1.677 

the box plots are very similar, with the Early Classic 

period demonstrating the greatest variability. 

Young (1979) found the most predictive equation for the 

relationship between tree rings and mule deer populations to 

be the one which used a 10-19 year lag period. The lag 

period reflects the amount of time it takes for the changes 

in precipitation and browsing range to actually be reflected 

in the deer population. Since there are no similar hunting 

success data for the Pajarito Plateau from which to develop 

a unique regression equation, it seems reasonable to use the 
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lag period that was most significant for the Kaibab 

population. Rather than examine the whole range of 

precipitation means for the 10-19 year period, only the 

lower and upper limits have been estimated. Tables 3.3 and 

3.4 give the precipitation means and standard deviations for 

the appropriate lag periods. 

Differences between time periods are more pronounced 

when a lag period is introduced. The range of the 

precipitation means is not as great for the lag periods as 

for the occupation dates without lag periods. For the lag 

period of 10 years, the precipitation means range from 

Table 3.3: Tree-ring reconstructed precipitation means 
with 10-year lag period 

Site # Occupation 
Dates (AD) 

Lag 
Dates 

Precip 
Mean 

Standard 
Deviation 

29746 1175-1225 1165-1215 15.902 1.536 

3852 1175-1250 1165-1240 15.794 1.624 

60372.2 1230-1275 1220-1265 15.600 1.834 

21432 1200-1300 1190-1290 15.700 1.701 

21422 1250-1325 1240-1315 15.732 1.788 

60372.1 1275-1325 1265-1315 15.905 1.715 

5137 1325-1400 1315-1390 15.869 1.574 

174 1325-1400 1315-1390 15.869 1.574 

3840 1375-1425 1365-1415 15.786 1.590 

60550 1375-1500 1365-1490 15.748 1.645 
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Table 3.4: Tree-ring reconstructed precipitation means 
with 19-year lag period 

Site # Occupation 
Dates (AD) 

Lag 
Dates 

Precip 
Mean 

Standard 
Deviation 

29746 1175-1225 1156-1206 15.928 1.775 

3852 1175-1250 1156-1231 15.765 1.736 

60372.2 1230-1275 1211-1256 15.509 1.821 

21432 1200-1300 1181-1281 15.676 1.714 

21422 1250-1325 1231-1306 15.791 1.750 

60372 .1 1275-1325 1256-1306 15.757 1.690 

5137 1325-1400 1306-1381 15.876 1.618 

174 1325-1400 1306-1381 15.876 1.618 

3840 1375-1425 1356-1406 15.817 1.435 

60550 1375-1500 1356-1481 15.700 1.624 

15.732 to 15.902; the lag period of 19 years has a range of 

15.509-15.928, which is a little closer to the non-lag 

range. Figures 3.2b and 3.2c demonstrate these differences 

with side-by-side box plots. These plots clearly show a 

difference between the periods, with the Early Classic 

period having the highest median. 

Both the 10-year lag and the 19-year lag box plots show 

similar patterns. The means of the Early Coalition and Late 

Coalition period appear to be significantly lower than that 

of the Early Classic period. The two lag periods vary only 

in the amount of difference between the Early and Late 
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Coalition periods. Nonetheless, based on the mean 

precipitation figures for each time period, it appears that 

one would expect the mule deer population to be at its 

highest during the Early Classic period. The Early and Late 

Coalition periods would have had relatively low mule deer 

population compared to that of the Classic period. If the 

deer population dependent only on environmental factors and 

is not influenced by human interaction, it is expected that 

sites during the Early Classic period will have the highest 

percentage of artiodactyl remains in the faunal assemblage. 

Summary 

The concept of resource availability encompasses a 

number of environmental and climatic factors. The Pajarito 

Plateau is home to a wide variety of mammals that would have 

been of economic importance to the prehistoric 

inhabitants of this region. One of the main limiting factors 

for both humans and animals in such an arid region is 

precipitation. Orcutt (1991) found a significant 

relationship between settlement patterns and the 

availability of moisture. 

Precipitation is also important to the resident animal 

communities. Young (1979) demonstrated this through a 

predictive model that found that tree-ring width is 

correlated with changes in mule deer populations. This model 

is of great importance for examining resource availability 
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in prehistory. 

When this model was applied to the Pajarito Plateau, 

the Early Classic period displayed the highest median 

precipitation level for the sites included in this thesis. 

From this pattern it was suggested that if climatic factors 

alone account for the changes in deer populations in 

prehistory, the Early Classic period sites should have the 

highest percentage of artiodactyls in their faunal 

assemblages. 

Chapter Four will evaluates whether environmental 

factors alone can account for changes in resource 

availability by examining resource use through the 

archaeological record. The faunal data are presented, 

evaluated, and compared to the model constructed in Chapter 

Three. 
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CHAPTER FOUR: MEASURING PREHISTORIC RESOURCE USE 

Introduction 

The measure of resource availability, as given by the 

model presented in Chapter Three, suggests that mule deer 

populations would have been at their greatest during the 

Early Classic period. To assess whether resource depletion 

did accompany the process of aggregation, it is necessary to 

examine the archaeological record for changes in resource 

use. 

Resource depletion is proposed to have accompanied 

aggregation on the Pajarito Plateau as a result of 

agricultural activities (Hill and Trierweiler 1986; Hunter-

Anderson 1979; Kohler 1989; Powers 1988). Land clearance, 

construction, and an overall population increase in the 

region may have had detrimental affects on the surrounding 

vegetation communities (Kohler and Matthews 1988; Petersen 

and Matthews 1987). Moreover, Petersen and Matthews 

(1987:10) suggest that successive periods of active and 

fallow fields would have kept the vegetative community in an 

early succession stage. 

Such changes in the environment would have had 

consequences for the faunal communities on the plateau as 

well. Mule deer, in particular, are not as healthy when 

browsing in cleared areas. It is expected, then, that the 

mule deer population would decrease under these 
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circumstances, by being nutritionally stressed and possibly 

overhunted. Small mammals, such as lagomorphs, are expected 

to increase in these field ecosystems (Petersen and Matthews 

1987; Hill and Trierweiler 1986; Szuter 1990). 

Accompanying these changes in faunal populations would 

be changes in resource use. Prehistoric resource use is 

estimated from the faunal assemblages from the 10 sites 

outlined in Chapter Two. According to the models summarized 

in Chapter Two, a difference is expected between the 

exploitative strategies of the Coalition and Early Classic 

periods. Changes in resource use are evaluated in two ways. 

First, resource use is examined in terms of changes in 

diversity. Second, resource use is analyzed by examining 

changes in the frequency of the occurrence of large and 

small mammals. 

Terms of Analysis 

Due to the abundance of terms for analytic units in 

zooarchaeology (Lyman 1994), it is necessary to explicitly 

define the analytic terms used in this chapter. Only two 

terms are used: NISP and MNI. NISP (number of identified 

specimens) refers to the number of specimens that has been 

identified in any way, to genus, species, or even class of 

animal. MNI (minimum number of individuals) figures were 

calculated by Trierweiler (1989, 1990, 1992, 1993) using the 

"minimal" method developed by Grayson (Trierweiler 
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1992:137). In this method, individuals are distinguished 

within a skeletal element group by symmetry, portion, and 

maturity. 

It is important to realize the limitations, and 

theoretical implications, for each of these analytic units. 

NISP is often criticized because it does not take into 

account taphonomic processes, and the possibility of 

differential fragmentation between species (Lyman 1994:48). 

The MNI measure, on the other hand, can be criticized for 

overrepresenting some species. When only one fragment is 

available for a single species, it is given an MNI of one. 

Nevertheless, these units are very valuable to faunal 

analysis, and are even more useful when their limitations 

are taken into account. 

Diversity; Richness and Evenness 

One of the expectations related to resource depletion 

on the Pajarito Plateau is a change in the diversity of the 

faunal species exploited. However, the direction for the 

change in diversity is less clear. Powers (1988) proposes 

that the increasing dependence on agriculture that 

accompanied aggregation would result in a less diverse 

faunal assemblage (1988:110). Hill and Trierweiler (1986), 

however, suggest that if there is resource depletion, and 

therefore resource stress, one would expect there to be more 

species exploited, with more reliance on one or two. 



53 

Diversity, then, is only expected to be different between 

the Coalition and Early Classic period sites. 

Although the direction of change for diversity is not 

defined, it is necessary to clarify the definition of 

"diversity." Diversity, in its most general sense, refers to 

"the number of kinds of items in a set" (Kintigh 1984:44). 

Diversity can be further divided into two measures: richness 

and evenness (Kintigh 1984). Richness refers to the number 

of different categories in the set, and evenness refers to 

the distribution of items into these categories. To put 

these terms in the context of the expectations outlined 

above, Powers' (1988) expectations would be realized in 

decreased richness and decreased evenness in Early Classic 

period sites. Hill and Trierweiler's (1986) expectations 

would be confirmed by increased richness and decreased 

evenness for Early Classic period sites. 

The richness of the Coalition and Early Classic period 

sites are given by Tables 4.1 and 4.2. These tables give the 

percentage of NISP for each identified species and size 

class (see Appendix B for the common names of taxa and size 

class definitions). From these tables, some of the largest 

richness values belong to the Coalition period sites, but 

these sites also have some of the largest sample sizes. 
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Table 4.1: Faunal inventories for Coalition period sites 
(AD 1150-1325). Measured as percentage of NISP 

Taxon 29746 21432 21422 60372.1 60372.2 3852 

MAMMALS 
A. american 0.0 
B. bison — 0.0 — — —  

C. elephas — — — — 

C. qunnison —  —  0.3 0.4 — 

C. latrans _ _  — — —  

Canis so. — —  0.1 — —  — 

E. dorsatum 2.1 2.3 4.1 2.6 — 1.3 
Larqe mam 27.1 15.1 13.6 — — —  — —  

L. californ — — 0.6 0.4 3.2 — 

Mam size 1 6.3 10.5 3.8 3.7 — 6.3 
Mam size 2 4.2 3.5 2.5 3.2 6.5 10.0 
Mam size 3 — 1.2 0.6 3.7 12.9 23.8 
Mam size 4 — —  — —  0.3 2.1 — 2.5 
Mam size 5 — — 1.6 1.0 3.2 — —  

Mam size 6 — —  — 4.3 6.5 5.0 
Mam sizel-2 — 1.2 0.6 0.0 — 

Mam size2-3 4.2 — 1.9 4.0 — — 10.0 
Mam size3-4 4.2 — 2 .2 2.9 6.5 6.3 
Mam size4-5 — — 0.6 3.8 — — 1.3 
Mam size5-6 —  —  — — 5.0 — 6-3 
M. memphitu —  —  0.2 — — — 

Neotoma so. — 7.0 5.7 5.5 3.2 — — 

0. hemionus 10.4 2.3 8.8 3.2 6.5 _ _  

0. canadens 0.9 0.0 
P. lotor _ _  — — —  0.1 —  —  — 

Rodentia — —  3.8 — — 

Spermoph sp — 1.2 1.6 — — — — 

S. audoboni —  _  — —  0.2 — 2.5 
S. aberti — _ 1.2 2.2 0.2 — — —  

S. laterali — — — 0.0 — — —  

S. spilosom — — ——  0.1 3.2 — —  

S. varieqat ... — —  0.9 3.2 — 

Sciuridae _ —  5.1 _ _  — 

Spermoph sp — — — 

Svlvilaq sp 8.3 7.0 5.7 5.0 19.4 10.0 
T. bottae 2.1 8.1 6.6 2.0 9.7 5.0 
Unqulate 2.1 — —  — 

Ursus ameri — — 0.2 — —  — 

V. macrotis — — 0.5 - - — 
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Table 4.1: Richness for Coalition period sites 
(AD 1150-1325). Measured as percentage of NXSP - Continued 

Taxon 29746 21432 21422 60372.1 60372.2 3852 

BIRDS 
Bird/sm mam 31.3 30,2 27.1 
Bird size 1 — 0.6 0.3 — —  —  —  

Bird size 2 — 1.2 0.3 0.9 — —  — 

Bird size 3 — — — 2.3 3.2 2.5 
Bird size 4 — — — 3.8 — 2.5 
Bird sz 1-2 — —  — —  1.3 — 

Bird sz 2-3 — — 0.9 3.2 — 

Bird sz 3-4 — —  — 1.3 3.2 — 

Anas SD. — — — 

B. canadens _ «  — — — — — 

C. sauamata — — — — — 

Dendra obsc 1.2 2.2 0.1 — 

Gvmnocvano — — — — —  — —  

J. hemalis 0.3 — 

M. qallopav 7.0 3.5 18.9 6.5 

FISH 
Crotalus 0.3 
Fish size 2 _ _  — .... — 

Notropis SD — _ _  — 

P. olebius ... — 

P. olivaris _ _  — —  — 

Landsnail _ _ — —  0.2 — 

Fresh shell —r — _ _  — — — —  

AMPHIBIANS 
Rana pipien __ _ 

TOTAL NISP 48 86 317 2258 31 80 

TOTAL 100.2 100.2 98.5 96.3 100.1 95.3 

RICHNESS 5 9 14 22 8 4 



Table 4.2: Richness for Early Classic period sites 
(AD 1325-1400). Measured as percentage of NISP 

Taxon 5137 174 60550 3840 

MAMMALS 
A. american 
B. bison — 3.4 — —  

C. elephas — 3.4 — 
C. aunnison 3.7 3.7 17.2 1-4 
C. latrans — — 3.4 — 

Canis so. — — 3.4 — 

E. dorsatum — — — 0.7 
Larae mam — 2.2 —— — 
L. californ 5.0 4.8 10.3 — 

Mam size 1 3.7 8.3 4.3 
Mam size 2 1.7 5.9 — —  5.0 
Mam size 3 2.5 2.2 — —  10.1 
Mam size 4 0.4 0.4 — —  9.4 
Mam size 5 _ _  0.3 — 

Mam size 6 _ _ 5.0 
Mam sizel-2 _  _  2.3 
Mam size2-3 3.7 5.4 — 2.2 
Mam size3-4 6.6 3.1 — — 

Mam size4-5 0.4 0.2 — — 
Mam size5-6 — 1.4 
Neotoma sp. 5.4 13.9 3.4 6.5 
0. hemionus 0.4 0.3 17.2 9.4 
0. canadens — 
P. lotor _ _  — —  — 

Rodentia —  —  — —  

S. audoboni —  —  — —  

S. aberti — — — 

S. lateral! 3.4 — 

S. spilosom — —  — — — — 

S. varieqat — — — — 

Sciuridae — —. 
Svlv. SD. 13.3 14.5 — 1.4 
Thom bottae 6.2 6.7 3.4 — 
Unqulate —. — _ — — —  — 
Ursus ameri —  —  — — 
V. macrotis — — 
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Table 4.2: Richness for Early Classic period sites 
(AD 1325-1400). Measured as percentage of NISP - Continued 

Taxon 5137 174 60550 3840 

BIRDS 
Bird/sm mam 7.5 6.3 
Bird size 1 0.7 0.7 
Bird size 2 0.9 1.4 
Bird size 3 0.8 0.6 — —  

Bird size 4 — — 8.6 
Bird sz 1-2 —  —  — 

Bird sz 2-3 — 

Bird sz 3-4 — — — — 0.7 
Anas sc. 0.3 — — — 

B. canadens — — 0.1 _ _  
C. sauamata 0.4 1.0 — —  

Dendra obsc — — — 

G. cvanoceo — 0.3 
J. hemalis — — 

M. aallopav 26.1 9.8 31.0 18.7 

FISH 
Fish size#2 0.1 
I. Duncta — — —  6.5 
Notropis sd 0.4 0.1 — — — 

P. Dlebius 1.7 0.2 — 

P. olivaris 2.9 0.6 — 

Landsnail — — 0.7 
Fresh shell — —  0.7 

AHPHIBIANS 
Rana pipien mm — 5.0 

TOTAL NISP 241 909 2 9  139 

TOTAL 96.9 99.1 99.5 99.8 

RICHNESS 12 14 10 9 
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Kintigh (1984) developed a way of measuring both 

richness and evenness by taking into account sample size and 

comparing assemblages against a theoretical distribution. 

This is done by generating an expected richness and 

evenness, given the sample size, and then evaluating whether 

the given sample falls above or below the expected value 

within a given confidence interval (Kintigh 1984). The 

diversity program outlined in Kintigh (1992) does these 

calculations automatically. These results are given by 

Figures 4.1 and 4.2. 

When the sites are compared to the periods they were 

occupied, there are two distinct groups. Most of the sites 

that fall below the confidence intervals, and thus have 

lower richness than would be expected for their sample 

sizes, belong to either the Early Coalition or Early Classic 

periods. The sites within the confidence intervals are a 

mixture of sites from all time periods, but two of the three 

Late Coalition sites fall within the confidence intervals, 

and therefore have a richness that is expected for their 

sample sizes. 

The sites that do not follow the general pattern 

established by the other sites for richness (Figure 4.1) 

are: 60550, 60372.2, and 21422. LA 21422 does not have a 

particular set of dates associated with it, but has been 

classified as Late Coalition based on the predominance of 
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Figure 4.1: Richness plot of the distribution of mammal 
species for early Coalition (E), late Coalition (L), and 
early Classic (C) period sites. 
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Figure 4.2: Evenness plot of the distribution of mammal 
species for early Coalition (E), late Coalition (L), and 
early Classic (C) period sites. 
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Santa Fe/Wiyo Black-on-white ceramics. It is possible that 

this is not a correct designation for this site. It has more 

than 100 rooms, which means that it may be a transitional 

site, or more characteristic of the Early Classic period. In 

terms of richness, it clearly is more aligned with the sites 

dating to the Early Classic period than those that date to 

the Late Coalition. 

LA 60372.2 is another possible transitional site. In 

terms of richness, it seems to be more similar to the Late 

Coalition sites than the Early Coalition. Like Area 2 of 

Burnt Mesa Pueblo, it has a close association with a Late 

Coalition occupation, and was occupied at the boundary of 

the two phases of the Coalition period (A.D. 1230-1275). 

Thus, it is not surprising that it may have exploitative 

patterns that resemble the Late Coalition more than the 

Early Coalition. 

LA 60550 is an Early to Middle Classic site that has a 

richness level that resembles Late Coalition period sites. 

The reasons for this are unclear. This site proves unusual 

in many aspects of analysis, as is shown later in this 

chapter. LA 60550 is a comparatively small Classic site, 

with only 60-80 rooms, and lies near Tyuonyi, a large 

Classic site. It is not clear how disturbed this site may 

be. It also was occupied considerably later than any of the 

other sites in the analysis, which may contribute to an 
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overall different pattern of wild faunal resource use. In 

addition, the faunal assemblage is highly fragmentary, with 

less than half of the recovered specimens being 

identifiable. 

The plot of evenness (Fig. 4.2) has a similar 

distribution of sites as the richness plot. The Late 

Coalition sites have an evenness that falls within the 95% 

confidence interval for similar sample sizes. The Early 

Coalition and Early Classic periods are less even than would 

be expected given their sample sizes. Again, the same sites 

appear to contradict these patterns: LA 60550, LA 60372.2, 

and LA 21422. The reasons for these sites departing from the 

pattern formed by the other sites may be as outlined above. 

It is apparent in the richness plot of Figure 4.1 that 

one site, LA 60372.1, is driving the regression line. When 

this site was removed (Figure 4.3), the Early and Late 

Coalition sites fell within the confidence interval, while 

the Early Classic period sites were below the richness 

expected. Here, the Early and Late Coalition period sites 

appear to have a richness that would be expected given their 

sample size. This is more in line with what one would expect 

for these periods. Again, LA 60550 is unusual in that it is 

the only site to fall above the confidence interval. This 

may be due to the fact that it dates much later than any of 

the other sites studied. The later components of the Classic 
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Figure 4.3: Richness plot of the distribution of mammal 
species for early Coalition (E), late Coalition (L), and 
early Classic (C) period sites, excluding LA 60372.1. 
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period are quite different from the Early Classic period, 

which may be contributing to the differences seen in LA 

60550. 

LA 60550 remains an unusual site, which may be due to 

the fact that it dates to later periods than any of the 

other sites. When LA 60550 was removed from the sample and 

evenness and richness were plotted, the distribution of the 

sites remained largely the same (Figures 4.4 and 4.5). LA 

60372.1 appears to be slightly richer than before, and LA 

21422 increases in both richness and evenness, more closely 

resembling the Late Coalition. 

The distribution of sites is quite similar in both the 

richness and evenness plots. Sites dating to the Late 

Coalition period appear to have a richness and evenness that 

is expected, given their sample sizes. Early Coalition and 

Early Classic period sites, however, are not as rich or even 

as would be expected given their sample sizes. These 

patterns resemble the expectations as outlined by Powers 

(1988). James (1990) found a similar pattern of reduced 

diversity associated with an increased dependence on 

agriculture. He examined a number of sites in the Southwest 

during the transition from foraging to agriculture, a change 

noted by others working in the Southwest (Olsen 1980; Szuter 

1989) . 
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Figure 4.4: Richness plots for early Coalition (E), late 
Coalition (L), and early Classic (C) period sites, 
excluding LA 60550. 
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Figure 4.5: Evenness plots for early Coalition (E), late 
Coalition (L), and early Classic (C) period sites, 
excluding LA 60550. 
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From richness and evenness measures, sites in the Late 

Coalition exhibited a wide variety of resources more evenly, 

while the Early Coalition and Early Classic populations 

relied on a fewer number of species in unequal amounts. 

These patterns can be explored in more detail by looking at 

the species exploited, and how these species relate to each 

other within a particular resource use pattern. 

Changes in the Use of Lagomorphs and Artiodactvls 

Faunal resources would have changed in a number of ways 

if the activities associated with agriculture were 

detrimental to the environment. The first expectation that 

many researchers have proposed is that larger mammals, 

particularly artiodactyls, would become reduced {Hill and 

Trierweiler 1986; Kohler 1989; Powers 1988). Under this 

expectation, faunal assemblages from the Early Classic 

period should have fewer artiodactyl remains than sites from 

the Early and Late Coalition periods. A second expectation 

is that smaller animals, particularly lagomorphs and 

rodents, would have increased in population size. Therefore, 

sites of the Early Classic period are expected to exploit 

these smaller animal resources more than the Coalition 

sites. The first way in which these expectations are tested 

is by looking at the relationship between artiodactyl and 

lagomorph remains at each site. The lagomorph and 

artiodactyl index is used to demonstrate the relative 
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frequency of these two groups. This index has been used by 

other zooarchaeologists in the Southwest (Bayham 1982; 

Szuter 1990), and is a useful measure of the relative 

frequencies of these two groups of animals. 

The lagomorph index divides the number of Sylvilaqus 

sp. (cottontail) specimens by the number of Lepus sp. 

(jackrabbit) specimens. The closer the index is to 1.0, the 

greater the proportion of Sylvilaqus sp. relative to Lepus 

sp. in the assemblage. This index is often used to evaluate 

the vegetational context of a site, since Sylvilaqus sp. 

prefer brushy areas, while Lepus sp. are found in more open 

areas. 

As Table 4.3 illustrates, the lagomorph index is very 

close to 1.0 for 9 of the 10 sites. LA 60550 is the only 

exception and did not have any Sylvilaqus sp. specimens. 

This appears to be highly unusual, given the indices of the 

other sites, and may, in part, be due to the highly 

fragmentary assemblage of this site. The lagomorph index 

suggests that all of the sites have a more brushy 

environment, with enough water to support the Sylvilaqus sp. 

population. 

Two artiodactyl indices were created for these sites. 

The first (given by A/A+G in Table 4.3), uses only specimens 

identified to genus. The second artiodactyl index (given by 
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Table 4.3: Lagomorph and Artiodactyl indices. 

Site # D E s L S/L+S A G A' G' A/A+G A'/A'+G' 

29746 EC M 4 0 1.0 5 4 18 4 .56 .82 

3852 EC M 10 0 1.0 0 10 9 29 

o
 

o
 • | 

.24 

60372.2 EC M 6 1 .86 2 7 4 11 .22 .27 

21432 LC C 6 0 1.0 2 6 15 8 .33 .68 

21422 LC M 18 2 .90 31 20 74 22 .61 .77 

60372.1 LC M 117 9 .93 76 126 260 210 .38 .55 

5137 EL R 32 12 .73 1 44 7 50 .02 .12 

174 EL M 132 44 .75 3 176 23 196 .02 .11 

3840 EL C 2 0 1.0 13 2 20 16 00
 

.56 

60550* EL C 0 3 

o
 

o
 • 7 3 7 3 .70 .70 

All counts given by NISP. D=Dates (EC=Early Coalition; LC= Late Coalition; 
EL=Early Classic; E=Environment (M=mesa top; C=canyon bottom; S=Sylvilagus 
sp.; L=Lepus sp.; A=Artio-dactyl; G=Lagomorph;A'=Artiodactyl, including 
size class M6; G'=Lagomorph, including size class M 3; S/L+S=the Lagomorph 
Index; A/A+G=Artiodactyl Index. 
*LA 60550 has been classified as an Early Classic period site in this for 
the purpose of this analysis. However, the its occupation dates might be 
better characterized as spanning both the Early and Middle Classic periods. 

A'/A'+G'), uses specimens identified to genus as well as 

those identified to the appropriate size class. 

The first index illustrates some interesting patterns. 

Sites are arranged in Table 4.3 according to their 

occupation dates, with the earliest sites appearing first, 

and the sites dating to the latest period appearing last. 
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From this order, it appears, again, that the Early Coalition 

and Early Classic periods have similar artiodactyl indices. 

However, there also do not appear to be any clear 

boundaries. LA 60550 and LA 3840, for example, have higher 

indices than any of the Coalition sites. 

The second artiodactyl index makes the pattern a little 

clearer. Here, the Early Coalition and Early Classic site 

indices appear to be much closer to each other and, on the 

whole, lower than the Late Coalition sites. Again, 

exceptions do occur. Among the Early Coalition sites, LA 

29746 differs from the other two sites by having an index of 

.82. This is also the highest value in the table. LA 29746 

may differ from LA 3852 and LA 60372.2 because it has 25-30 

rooms, whereas the other two sites each have 8 rooms. These 

sites may have had different functions, which may have 

affected choices in resource use. 

LA 60550 and LA 3840 appear to have significantly 

different artiodactyl indices from the other two Early 

Classic sites. The reason for this may have something to do 

with excavation techniques. Table 4.4 presents the same 

information as Table 4.3, but divides the sites by project. 

The PARP sites were excavated by Trierweiler (1990) using an 

1/8 inch screen, whereas the Bandelier sites were excavated 

by Kohler (1989) using a 1/4 inch screen. This may be an 
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Table 4.4: Lagomorph and Artiodactyl indices, 
arranged by project. 

Site # D E S L S/L+S A G A' G' A/A+G A'/A'+G' 

3852 EC M 10 0 1.0 0 10 9 29 

o
 

o
 • .24 

60372.2 EC M 6 1 .86 2 7 4 11 .22 .27 

60372.1 LC M 117 9 .93 76 126 260 210 .38 .55 

3840 EL C 2 0 1.0 13 2 20 16 .87 .56 

60550 EL C 0 3 .00 7 3 7 3 .70 .70 

29746 EC M 4 0 1.0 5 4 18 4 .56 .82 

21432 LC C 6 0 1.0 2 6 15 8 .33 .68 

21422 LC M 18 2 .90 31 20 74 22 .61 .77 

5137 EL R 32 12 .73 1 44 7 50 .02 .12 

174 EL M 132 44 .75 3 176 23 196 .02 .11 

The two projects are divided by the double line within the table, with the 
Bandelier sites being presented first. All counts given by NISP. D=Dates 
(EC=Early Coalition; LC=Late Coalition; EL=Early Classic); E=Environment 
( M = m e s a  t o p ;  C = c a n y o n  b o t t o m ;  R = r i v e r i n e ) ;  S = S y l v i l i g u s  s p . ;  L = L e p u s  s p . ;  
A=Artiodactyl; G=Lagomorph;A'=Artiodactyl, including size 
class M 6; G'=Lagomorph, including size class M 3; S/L+S=the 
Lagomorph Index; A/A+G=Artiodactyl Index. 

important factor. The larger screens may have lost many of 

the smaller specimens, which would in turn be reflected in 

higher artiodactyl counts. 

Differences between time periods in artiodactyl indices 

are given by the side-by-side box plots in Figures 4.6 and 

4.7. The box plots in both of these figures uses the second 
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Figure 4.6: Artiodactyl index 
(including size class specimens) for 
all sites 
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Figure 4.7: Artiodactyl index 
(including size class specimens), 
excluding LA 60550. 
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artiodactyl index in Table 4.3. Figure 4.6 clearly depicts a 

difference between the Late Coalition, and the Early 

Coalition and Early Classic periods. Figure 4.7 excludes LA 

60550 because, as noted above, it appears to be unusual in a 

number of ways. In the box plot of Figure 4.6, a difference 

between the Early Coalition and Early Classic becomes more 

apparent. The Early Classic period in Figure 4.7 appears to 

have the lowest median for the artiodactyl index. 

Notched box plots demonstrate whether samples are 

derived from the same distribution. Notches represent the 

95% confidence interval around the median. If the notches do 

not overlap, then there is a 95% probability that the two 

samples are not from the same distribution. Notched box 

plots were constructed using the same variables as in 

Figures 4.6 and 4.7. In the box plot including LA 60550, the 

notches overlapped for the Late Coalition and Early Classic 

periods, suggesting that there was a 95% probability that 

these two samples were derived from the same distribution. 

However, the notched box plot that excluded LA 60550 did not 

have notches that overlapped for the Late Coalition and 

Early Classic periods. The box plot that did not include LA 

60550 may be a better indicator of the differences between 

periods, since LA 60550 spans both the Early and Middle 

phases of the Classic period. 
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Box plots were constructed to examine differences in 

location as well (Figures 4.8 and 4.9). All of the sites 

used in this thesis are classified as occurring in a mesa 

top or canyon bottom local. The median of the canyon bottom 

location is higher in both figures. However, the boxes 

overlap significantly, which indicates that the two samples 

are very similar in structure. Location of the sites does 

not appear to be an important factor contributing to the 

artiodactyl index. 

A Kruskal-Wallis test was conducted, comparing the 

second artiodactyl index to time period. A Kruskal-Wallis 

test is a nonparametric test that compares the medians of 

two or more samples. If the test statistic is significant, 

it means that the medians of the populations are different 

(Milton 1991:437-439). This test was used to test the 

differences between the Early Coalition, Late Coalition, and 

Early Classic periods; the test was not significant (p=.49). 

Nor was the test significant when the Early and Late 

Coalition periods were pooled and compared to the Early 

Classic period (p=.286). The lack of significance for these 

tests may be due to the small sample sizes. The box plots 

for these indices, however, do indicate some difference 

between the Late Coalition period and the Early Coalition 

and Early Classic periods. 
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The data for the relationship between artiodactyls and 

lagomorphs through time supports the expectations outlined 

above. There is a difference in how resources were used 

between the Late Coalition period and the Early Coalition 

and Early Classic periods. The Early and Late Coalition 

periods have a higher frequency of artiodactyls than the 

Early Classic period, particularly during the Late Coalition 

period. 

Some of the ambiguities in these patterns are removed 

when the sites are considered in the context of the project 

under which they were excavated. Screen size may be an 

important factor contributing to the high percentage of 

artiodactyls at the Early Classic period sites excavated by 

Kohler. Table 4.5 compares the ratio MNI:NISP in order to 

address the problem of fragmentation. The smaller the ratio, 

the more fragments are contributing to the MNI figure. With 

a smaller screen, smaller fragments would be recovered, and 

could potentially contribute to the MNI. The ratios are 

quite similar between projects for the large animal class, 

and there are slightly smaller ratios for the PARP sites for 

the lagomorphs. LA 60550 has one of the highest ratios in 

the artiodactyl class, which suggests that only a few 

fragments are contributing to the MNI figure. 



77 

Table 4.5: Lagomorph and Artiodactyl fragmentation 
index by project and site (MNI:NISP) 

Site # S 
MNI 

s 
NISP 

S 
M:N 

L 
MNI 

L 
NISP 

L 
M:N 

A 
MNI 

A 
NISP 

A 
M:N 

3852 2 10 .20 0 0 0 0 0 0 

60372.2 2 6 .33 1 1 1.0 1 4 .25 

60372.1 10 113 .09 1 9 .11 4 220 .02 

3840 1 2 .50 0 0 0 1 13 .08 

60550 0 0 0 1 3 .33 2 7 .29 

29746 2 4 .50 0 0 0 1 18 .06 

21432 1 6 .17 0 0 0 1 15 .07 

21422 4 18 .22 1 2 .50 4 74 .05 

5137 4 32 .13 3 12 .25 1 7 .14 

174 10 132 .08 4 44 .09 3 23 .13 

S=Sylvilagus ap.; L=LepUB Bp.; A=Artiodactyls; Sites above the double line 
in the middle of the table were excavated by the BAEP, and sites below this 
line were excavated by PARP. 

Changes in the Use of Large and Small Mammals 

Although lagomorphs and artiodactyls were important to 

prehistoric subsistence, there are many other species, of 

both large and small animal classes, that also contributed 

to the subsistence practices of prehistoric people. Under 

the expectations generated for resource depletion, there 

should be an increased reliance on the smaller animal size 
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classes in the Early Classic period compared to the Early 

and Late Coalition periods. 

The MNIs calculated for the Coalition and Early Classic 

periods (as provided by Tables 4.6 and 4.7) were divided 

into small, medium, and large mammal categories. These size 

classes are based on the size classes used by Trierweiler 

{1990, 1992, 1993), and are explained in Appendix B. Table 

4.8 shows the results of these calculations. In general, the 

Coalition period sites appear to be more evenly distributed 

between the small, medium, and large mammal size classes. 

The Early Classic sites, however, have a much higher 

percentage of small mammals. Again, LA 60550 does not fit in 

with the rest of the sites. This may be completely 

attributable to the lateness of its occupation. Perhaps 

further analysis of later Classic period sites would reveal 

whether LA 60550 exhibits patterns of faunal use of later 

periods. 

The patterns suggested by Table 4.8 become more evident 

in Table 4.9, when the sites are segregated by project. The 

PARP sites uphold the pattern more strongly than the 

Bandelier sites. Again, this may be due to differences in 

screening. The Bandelier sites may not have recovered as 

many small mammals as the PARP sites, causing the medium and 

large mammals to be overrepresented in the sample. 
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Table 4.6: Minimum number of individuals, 
Coalition period sites (AD 1150-1325) 

Taxon 3852 29746 60372.2 21432 60372.1 21422 

Anas sp. 0 0 0 0 0 0 
A. americana 0 0 0 0 1 0 
Bison bison 0 0 0 0 1 0 
Branta canadens 0 0 0 0 0 0 
Canis sp. 0 0 0 0 1 0 
C. squamata 0 0 0 0 0 0 
C. gunnisoni 0 0 0 0 3 0 
D. obscurus 0 1 0 1 1 2 
E. dorsatum 1 1 0 1 5 2 
G. cyanocephala 0 0 0 0 0 0 
J. hymalis 0 0 0 0 0 1 
L. californicus 0 0 1 0 1 1 
M. gallopavo 0 0 1 1 8 2 
Mephitis mephit 0 0 0 0 1 0 
Neotoma sp. 0 1 0 2 21 2 
Notropis sp. 0 0 0 0 0 0 
0. hemionus 0 1 1 1 1 3 
0. canadensis 0 0 0 0 1 1 
Procyon lotor 0 0 0 0 1 0 
P. plebius 0 0 0 0 0 0 
P. olivaris 0 0 0 0 0 0 
sciurid 1 0 0 0 19 0 
S. aberti 0 0 0 1 1 2 
S. lateralis 0 0 0 0 1 0 
S. spilosoma 0 0 1 0 1 0 
S. variegatus 0 0 1 1 2 2 
Sylvilagus sp. 2 2 2 1 10 4 
Taxidea taxus 0 0 0 0 0 0 
Thomomys bottae 2 1 1 2 9 6 
Ursus americana 0 0 0 0 1 0 
Vulpes macrotis 0 0 0 0 1 0 

Totals 6 7 8 11 91 28 

All MNI figures were calculated by Trierweiler (1990, 1992, 1993) using the 
minimum method devised by Grayson (1982). 
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Table 4.7: Minimum number of individuals 
Classic period sites (AD 1325-1500) 

Taxon 60550 5137 174 3840 

Anas sp. 0 0 2 0 
A. americana 0 0 1 0 
Bison bison 1 0 0 0 
Branta canadens 0 0 1 0 
Canis sp. 1 0 0 0 
Canis latrans 1 0 0 0 
Cervus elaphus 1 0 0 0 
C. squamata 0 1 2 0 
C. gunnisoni 1 3 6 1 
D. obscurus 0 0 0 0 
E. dorsatum 0 0 0 1 
G. cyanocephala 0 0 2 0 
J. hymalis 0 0 0 0 
L. californicus 1 3 4 0 
M. gallopavo 1 3 5 1 
Mephitis mephit 0 0 0 0 
Neotoma sp. 1 3 14 2 
Notropis sp. 0 1 1 0 
0. hemionus 1 0 1 1 
O. canadensis 0 0 0 0 
Procyon lotor 0 0 0 0 
P. plebius 0 2 3 0 
P. olivaris 0 1 1 1 
sciurid 0 0 0 0 
S. aberti 0 0 0 0 
S. lateralis 1 0 0 0 
S. spilosoma 0 0 0 0 
S. variegatus 0 3 5 0 
Sylvilagus sp. 0 4 10 1 
Taxidea taxus 0 0 1 0 
Thomomys bottae 1 4 22 0 
Ursus americana 0 0 0 0 
Vulpes macrotis 0 0 0 0 

Totals 11 28 81 8 

All MNI figures were calculated by Trierweiler (1990, 1992, 1993) using the 
minimum method devised by Grayson (1982). 
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Table 4.8: Percentage of total MNI for 
small, medium, and large mammals 

Site # Small Medium Large 
mammals mammals mammals 

29746 67 17 17 
3852 83 17 0 

60372.2 86 0 14 
21432 78 11 11 

60372.1 84 10 6 
21422 71 10 19 
5137 100 0 0 
174 95 2 3 

3840 80 0 20 
60550 50 20 30 

Table 4.9: Percentage of total MNI for small, medium, 
and large mammals, arranged by project 

Site # Small Medium Large 
mammals mammals mammals 

3852 83 17 0 
60372.2 86 0 14 
60372.1 84 10 6 

3840 80 0 20 
60550 50 20 30 

29746 67 17 17 
21432 78 11 11 
21422 71 10 19 
5137 100 0 0 
174 95 2 3 

Sites above the double line in the middle of 
the table were excavated by the BAEP, and sites 
below this line were excavated by PAKP. 
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The distribution of burned bone among small, medium, 

and large mammal size classes (Table 4.10) also upholds the 

patterns demonstrated by the distribution of MNIs. This 

table is included because of the controversy about the 

cultural significance of rodents (Sobolik 1993; Szuter 

1990). It is often not clear whether rodents are intrusive 

or were used culturally. Burning is often used as an 

indicator to distinguish cultural from noncultural rodent 

bones. Since the occurrence of burning (Table 4.10) has a 

similar distribution as Tables 4.8 and 4.9, it seems 

reasonable to assume that the patterns exhibited by all of 

these tables reflect a cultural phenomenon. 

Based on the faunal data, there was a change in the way 

that large and small mammal resources were used between the 

Coalition and Early Classic periods. Some of the 

similarities between the Early Coalition and Early Classic 

period disappear when all of the species in the large and 

small mammal size classes are examined. Expectations that 

exploitation of small mammal resources would increase and 

exploitation of large mammal resources would decrease appear 

to be supported by the large and small mammal data. 

Changes in Resource Availability and Resource Use 

Analysis of the faunal remains from sites on the 

Pajarito Plateau indicate a change in the way wild faunal 

resources were used through time. These changes must be 



83 

Table 4.10: Percentage of burned specimens, 
arranged by project (NISP) 

Site # Small 
N % 

Medium 
N % 

Large 
N % 

3852 7 78 1 11 1 21 

60372.2 1 50 1 50 0 0 

60372.1 74 67 18 16 18 16 

3840 6 55 2 18 3 27 

60550 1 100 0 0 0 0 

29746 0 0 1 50 1 50 

21432 2 67 1 33 0 0 

21422 23 64 6 17 7 19 

5137 11 92 1 8 0 0 

174 70 95 4 5 0 0 

Sites above the double line in the 
middle of the table were excavated 
by the BAEP, and sites below thiB 
line were excavated by PARP. 

examined in the context of potential resource availability, 

as reconstructed in Chapter Three. 

The model in Chapter Three predicted that, based on the 

relationship between precipitation and mule deer 

populations, we would expect there to be greater numbers of 

deer available in the Early Classic period. Table 4.11 

compares the 10-year lag precipitation means to the 

artiodactyl index. The quantities are plotted against one 
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Table 4.11: Tree-ring reconstructed precipitation means 
(for the 10-year lag) and the Artiodactyl index 

Site # Occupation 
Dates (AD) 

Mean 
Precip 

Standard 
Deviation 

Artiodactyl 
index 

29746 1175-1225 15.902 1.536 •
 

CO
 

to
 

3852 1175-1250 15.794 1.624 .24 

60372.2 1230-1275 15.600 1.834 .27 

21432 1200-1300 15.700 1.701 .68 

21422 1250-1325 15.732 1.788 .77 

60372.1 1275-1325 15.905 1.715 .55 

5137 1325-1400 15.869 1.574 .12 

174 1325-1400 15.869 1.574 .11 

3840 1375-1425 15.786 1.590 .56 

60550 1375-1500 15.748 1.645 .70 

another in Figure 4.10. If climatic factors were responsible 

for variability in the artiodactyl index, it would result in 

a linear relationship when plotted. This clearly is not the 

case. 

From the data provided by tree rings, it appears that 

climatic change is not the cause of the changes in patterns 

of resource use on the Pajarito Plateau. It is possible that 

the drier conditions of the Late Coalition period reduced 

the deer population to such an extent that human activities 

had an even greater effect than they would have had on a 
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Figure 4.10: Precipitation mean plotted 
against the artiodactyl index. 

healthy deer population. Historic records suggest that deer 

were rare even at the time of Spanish contact (Hill 1982; 

Allen 1989). Changes in resource use may have been caused by 

a combination of poor environmental conditions during the 

Late Coalition period and increased land use by people. It 

is difficult to assess what this interaction may have been. 

It is clear, however, that environmental factors alone are 

not enough to account for the changes in resource use 

apparent in the archaeological record. 
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Summary 

Patterns of resource use changed between the Coalition 

and early Classic periods on the Pajarito Plateau. This is 

reflected in the diversity in species used during each of 

these periods. 

Richness and evenness decreased during the Early 

Classic period. The relationship between the Early and Late 

Coalition period sites is apparent when LA 60372.1 is 

removed from the plot. Without LA 60372.1, it is clear that 

Early and Late Coalition period sites have a richness and 

evenness that would be expected given their sample sizes. 

The use of artiodactyls and lagomorphs differs through 

time as well. Late Coalition site occupants generally used a 

higher percentage of artiodactyls than either the Early 

Coalition or Early Classic period site occupants. The Early 

Coalition and Early Classic period site assemblages are very 

similar to each other in resource use patterns. However, 

these similarities may in fact be due to different reasons. 

One of these reasons may be related to patterns of residence 

rather than patterns of resource use. The two Early 

Coalition period sites with the lowest artiodactyl indexes 

have eight rooms, while the Early Coalition site with the 

largest artiodactyl index has 25-30 rooms. This may indicate 

that these sites were utilized differently. The relationship 

between Early Coalition and Early Classic period sites needs 
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to be investigated further. 

The use of large and small mammal resources bears out 

the patterns of the diversity and artiodactyl/lagomorph 

analyses. Here, the Early and Late Coalition periods are 

more similar to each other and exploit all mammal size 

classes in a more even way than the Early Classic period 

sites. The Early Classic period site occupants relied more 

heavily on small mammals, as was expected given the 

possibility of resource depletion. 

All of the analyses indicate that excavation techniques 

may be an important factor influencing the faunal 

assemblages of these sites. The PARP sites, which used a 

smaller sized screen, support the hypothesis that resource 

depletion occurred more than at the Bandelier sites. 

This chapter concludes the analysis of the faunal data. 

The results of this analysis confirm the hypothesis that 

resource depletion accompanied the process of aggregation on 

the Pajarito Plateau. Chapter Five summarizes the findings 

of this thesis, and offers avenues for future research. 
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CHAPTER FIVE: SUMMARY AND CONCLUSIONS 

This thesis tests the hypothesis that resource 

depletion accompanied the aggregative process on the 

Pajarito Plateau. Testing is accomplished through the use of 

paleoclimatic data available from tree rings and faunal data 

from 10 sites on the plateau. 

The paleoclimatic data are used to reconstruct the 

prehistoric deer population. Young's (1979) work 

demonstrated a positive correlation between changes in mule 

deer populations and changes in precipitation. The 

prehistoric mule deer population of the Pajarito Plateau was 

estimated by comparing precipitation means for the 

occupation dates of each site in question. Means were 

calculated for the occupation date, a 10-year lag period, 

and a 19-year lag period. Each of these means suggested that 

mule deer populations would have been largest during the 

Early Classic period. This reconstruction is used as a 

measure of resource availability. 

Prehistoric resource use is measured by using the 

faunal data from the 10 sites on the Pajarito Plateau. 

Resource use is assessed based on expectations of diversity 

and large and small mammal exploitation. Diversity analyses 

suggest that the Early Coalition and Early Classic periods 

were below the expected values of richness and evenness, 

given their sample sizes. These values correspond to a 
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strategy that relies heavily on a few species. The Late 

Coalition period sites are within the expected limits of 

richness and evenness, which suggests a strategy that 

utilizes a wide variety of resources in a more or less even 

manner. When LA 60372.1 was removed from the regression, 

however, the Early and Late Coalition period sites had the 

same richness values, while the Early Classic period sites 

were still below the confidence interval. 

Analysis of the use of large and small mammals 

demonstrates a similarity between the Early Coalition and 

Early Classic periods as well. The artiodactyl index, which 

measures the use of artiodactyls in relation to lagomorphs, 

is quite low for both the Early Coalition and Early Classic 

sites, and tended to be higher at the Late Coalition sites. 

The reason for the similarity in these ratios between the 

Early Coalition and Early Classic periods is not clear. 

These similarities may result from different processes. For 

example, Early Coalition sites and Early Classic period 

sites were most likely used in different ways, but resulted 

in similar patterns of resource use. 

When large and small mammals are examined by using all 

species included in the size classes, the Early and Late 

Coalition results are more similar to each other than to the 

Early Classic. The Coalition period sites used a combination 

of small, medium, and large mammal size classes in a well 
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distributed way. The Early Classic sites, however, relied 

more heavily on small animals, almost to the exclusion of 

the medium and large size classes. 

The large and small mammal size class analysis removes 

some of the similarities between the Early Coalition period 

and Early Classic period. This suggests that while the 

artiodactyl/lagomorph ratios are quite similar and suggest a 

common strategy, the real difference is apparent when the 

total range of species exploited is examined. The Early 

Coalition period sites utilized a greater number of species 

than the Early Classic period sites. The Early Classic 

period sites relied heavily on lagomorphs and a few other 

small mammal species, which is in keeping with what is 

expected for sites whose occupants are dependent on 

agriculture. 

All aspects of the faunal analysis suggest that a 

change in resource use occurred between the Late Coalition 

and Early Classic periods. When these changes are compared 

to the model reconstructing deer populations, it is 

concluded that climatic factors alone cannot account for the 

changes apparent in the faunal record. Thus, human 

interaction with the environment appears to have been 

responsible in part for some of the changes in subsistence 

practices. 
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This thesis provides strong support for the 

hypothesis that resource depletion accompanied the process 

of aggregation. The patterns outlined above become even more 

clear when the sites are segregated by project. The patterns 

are more apparent in the PARP sites than the Bandelier 

sites. This result may be a product of screening techniques, 

a finding that has important implications for any future 

research in this region. 

While this thesis finds some support for the hypothesis 

in question, there are still many ways in which this 

question can be examined. First, more sites should be 

excavated, particularly with the goal of recovering faunal 

and floral materials. The importance of smaller screens has 

been indicated in this thesis, and would be vitally 

important to any future excavations in the area. 

Second, the faunal data should be examined in more 

detail in the context of other types of analyses. No one 

aspect of archaeological research should be expected to 

stand alone. It would be of particular interest to examine 

more closely paleobotanical information given the hypothesis 

examined for this thesis. One would expect there to be 

changes in the floral resources used and available, as well. 

Finally, the relationship between changes in 

subsistence and changes in social organization needs to be 

examined more fully. Many researchers have tried to 
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understand the relationship between resource stress and 

changes in social organization (Dirks 1980; Minnis 1982; 

Rautman 1993). Unfortunately, hypotheses are often generated 

without ever examining the faunal data. This thesis 

demonstrates the effectiveness of using faunal and 

paleoclimatic data to examine changes in resource use and 

availability. This analysis could then be used to look at 

changes in social organization. 
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APPENDIX A: SITE DESCRIPTIONS 

Paiarito Archaeological Research Project Sites 

Four of the excavated sites chosen for this thesis were 

excavated by W. N. Trierweiler (1990) in the summer of 1982 

for the express purpose of collecting faunal data to develop 

a predictive subsistence model. He only selected sites for 

excavation that were year-round occupation sites with trash 

middens (Trierweiler 1990:48). Each trash midden was sampled 

with a test excavation unit until a sterile level or bedrock 

was reached (1990:179). All material was screened, and 

flotation samples were taken at each arbitrary 10 cm level 

(1990:180). 

The fifth site excavated from the PARP survey records 

(LA 5137) was excavated by Beverly Larson in 1982 

(Trierweiler 1990:48), and was used with her permission in 

Trierweiler*s model. Her excavation techniques are reported 

as being "identical" to those used by Trierweiler (1990:48). 

LA 29746 

This site excavated by Trierweiler has been dated to 

the Early Coalition (AD 1175-1225) based on ceramics. It was 

first recorded by the PARP survey, and does not appear to 

have been investigated archaeologically prior to the PARP 

survey (Trierweiler 1990:50). 

Ten test units were placed within the confines of the 

site. No clear middens were found, so units were placed in 
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regions of the densest artifact scatters. One unit was 

placed in a room and yielded a large amount of faunal 

remains (1990:180). 

LA 29746 is a U-shaped pueblo with between 25 and 30 

rooms and is considered to have been a single story pueblo. 

Three attached roomblocks surround a plaza. The site rests 

on a mesa top in a region of "high prehistoric population 

density" (1990:48). It is within 500 m of a permanent water 

source, and the nearby valleys would have been suitable to 

agriculture (1990:48). 

Table A.l: Faunal remains from LA 29746 

Taxon Count 

Bird/Small Mammal 15 
Erethizon dorsatum 1 
Large mammal 13 
Mammal size #1 3 
Mammal size #2 2 
Mammal size #2-3 2 
Mammal size #3-4 2 
Odocoileus hemionus 5 
Sylvilagus sp. 4 
Thomomys bottae 1 

Total 48 

LA 21432 

This site was also excavated by Trierweiler, and has 

been dated to AD 1200-1300 based on ceramics. This site was 

first recorded by the PARP survey, and does not appear to 

have been investigated prior to this time (1990:50). 



A total of 18 units was tested. They were all placed 

outside of the roomblock. itself. Again, there did not appear 

to be an obvious midden, but artifact wash downslope was 

tested (1990:181). 

This site appears to have been occupied longer than LA 

2974 6. This is a canyon bottom site within a ponderosa pine 

forest. It lies in Garcia Canyon, and appears to be well-

watered (1990:50). Field houses and water control devices 

have been located within this canyon. LA 21432 appears to 

lie in a well-populated region of the plateau as well, with 

"dozens of contemporaneous pueblo sites" recorded in the 

area (1990:50). 

Table A.2: Faunal remains from LA 21432 

Taxon Count 

Bird size #2 1 
Bird/small Mammal 26 
Dendra obscrus 1 
Erethizon dorsatum 2 
Large mammal 13 
Mammal size #1 9 
Mammal size #2 3 
Mammal size #3 1 
Mammal size #1-2 1 
Meleagris gallopavo 6 
Neotoma sp. 6 
Odocoileus hemionus 2 
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Table A.2: Faunal remains from LA 21432- continued 

Taxon Count 

Sciurus aberti 1 
Spermophilus sp. l 
Sylvilagus sp. 6 
Thomomys bottae 7 

Total 86 

LA 21422 

LA 214 2 2 is another site excavated by Trierweiler. He 

does not publish a range of occupational dates for this 

-site. However, he does report that the ceramics are 

predominantly Sante Fe/Wiyo Black-on-white (1990:181), and 

uses the site as if it dates to the Early Coalition period. 

They excavated 15 test pits, all of them outside of the 

room block. Most of the test units are contiguous, and lie 

south of the roomblock. In addition, this site had clear 

midden areas with deep deposits and large amounts of faunal 

material (1990:181). 

LA 21422 has more than 100 rooms, and includes an 

enclosed central plaza with a kiva. There are five attached 

room blocks, some with more than two stories. 

LA 174 

This is the fourth PARP site excavated by Trierweiler 

(1990). It has been dated to AD 1325-1400 by ceramic 
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Table A.3: Faunal remains from LA 21422 

Taxon Count 

Bird size #1 2 
Bird size #2 1 
Bird/small Mammal 86 
cynomys gunnisoni 5 
Crotalus sp. 1 
Dendra obscrus 7 
Erethizon dorsatum 13 
Junco hyenalis 1 
Large mammal 43 
Lepus californicus 2 
Mammal size #1 12 
Mammal size #2 8 
Mammal size #3 2 
Mammal size #4 1 
Mammal size #5 5 
Mammal size #1-2 2 
Mammal size #2-3 6 
Mammal size #3-4 7 
Mammal size #4-5 2 
Meleagris gallopavo 11 
Neotoma sp. 18 
Odocoileus hemionus 28 
ovis canadensis 3 
Sciurus aberti 7 
Spermophilus sp. 5 
Sylvilagus sp. 18 
Thomomys bottae 21 

Total 317 

seriation. There may have been a smaller pueblo at the same 

site during the Late Coalition period as well (Trierweiler 

1990:55). LA 174 was recorded prior to the PARP survey. It 

was called Caja del Rio by H. P. Mera, the same name as that 

given by Bandelier to LA 5137 (1990:55). It also appears to 

have been pothunted (1990:56). 
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Two clear middens lie east of the site. Six test units 

were placed in these middens (1990:182). Some of the 

deposits were over 130 cm (1990:182). 

The site consists of a pueblo with an enclosed plaza, 

and more than 300 rooms (1990:55). There are four attached 

roomblocks, and three kivas (1990:55) Of the PARP sites in 

this sample, it is second in size only to LA 5137. 

This site lies on the Caja del Rio Plateau, along with 

LA 5137, and is directly across from the mouth of Frijoles 

Canyon (1990:55). It rests on a low saddle on the edge of 

White Rock Canyon, and is considered a mesa top site in this 

sample (1990:55). Permanent water would have been available 

from the Rio Grande. This source appears to have been 

utilized, as attested by a prehistoric trail that leads from 

the site down to the river (1990:55). 

Table A.4: Faunal remains from LA 174 

Taxon Count 

Anas sp. 3 
Bird size #1 6 
Bird size #2 8 
Bird size #3 5 
Bird/small Mammal 57 
Branta canadensis 1 
Calipepla squamata 9 
Cynomys gunnisoni 34 
Fish size #2 1 
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Table A.4: Faunal remains from LA 174 - Continued 

Taxon Count 

Gymnorhinus cyanocephala 3 
Large mammal 20 
Lepus californicus 44 
Mammal size #1 78 
Mammal size #2 54 
Mammal size #3 20 
Mammal size #4 4 
Mammal size #5 3 
Mammal size #1-2 21 
Mammal size #2-3 49 
Mammal size #3-4 28 
Mammal size #4-5 2 
Meleagris gallopavo 89 
Neotoma sp. 126 
Odocoileus hemionus 1 
Ovis canadensis 3 
Pantosteus plebius 2 
Peromyscus sp. 1 
Pylodictis olivaris 5 
Spermophilus sp. 35 
Sylvilagus sp. 132 
Taxidea taxus 4 
Thomomys bottae 61 

Total 909 

LA 5137 

This site was excavated by Beverly Larson in 1982. It 

lies east of the Rio Grande, on the Caja del Rio Plateau 

(Trierweiler 1990:53). It has been dated to A.D. 1325-1400 

based on ceramic seriation (1990:53). This site was recorded 

prior to the PARP survey under two different names. When 

Bandelier first encountered it, it was referred to as Caja 

del Rio (1990:55). It was also recorded as "N.C. Nelson 
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1915," even though Nelson does not refer to this site in any 

of his notes (1990:55). 

Three test units were placed at LA 5137, two of which 

were in an obvious midden to the east of the pueblo. Each 

test unit excavated deposits between .7 and 1.0 m. 

(Trierweiler 1990:182). This is one of the few sites with a 

clear midden area. The artifact scatter, in general, at this 

site was quite extensive, covering over 29 hectares 

(1990:182). 

The structure is a pueblo with more than 400 rooms and 

an enclosed plaza. There are eight attached roomblocks, and 

one kiva (Trierweiler 1990:53). This is the only site in the 

sample included in this thesis that lies on a river terrace. 

This location would have been very suitable to agricultural 

activities. 

Table A.5: Faunal remains from LA 5137 

Taxon Count 

Bird size #3 2 
Bird/small Mammal 18 
Calipepla squamata 1 
Cynomys gunnisoni 9 
Large mammal 6 
Lepus californicus 12 
Mammal size #1 9 
Mammal size #2 4 
Mammal size #3 6 
Mammal size #4 1 
Mammal size #2-3 9 
Mammal size #3-4 16 
Mammal size #4-5 1 
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Table A.5: Faunal remains from LA 5137 - Continued 

Taxon Count 

Meleagris gallopavo 63 
Neotoma sp. 13 
Notoropis sp. 1 
Odocoileus hemionus 1 
Pantosteus plebius 4 
Pylodictis olivaris 7 
Sparidae 1 
Spermophilus sp. 10 
Sylvilagus sp. 32 
Thomomys bottae 15 

Total 241 

Bandelier Archaeological Excavation Project Sites 

Faunal data from four sites excavated by the Bandelier 

Archaeological Excavation Project (BAEP) are included in 

this thesis. These data were made available to me directly 

through Dr. Timothy Kohler and are published in part by 

Kohler (1989/ 1990, 1992/ 1993). The sites excavated by the 

BAEP were sampled to a larger extent than those from the 

PARP sample, and this is reflected in the sample sizes of 

the faunal assemblages. 

Excavation techniques were similar to those used by 

Trierweiler. Units were excavated stratigraphically, and by 

10 cm arbitrary levels. The research design developed for 

this project explicitly sought to test for resource 

depletion. Thus, the collection of floral and faunal remains 

were of primary importance (Kohler 1989:10). All deposits 
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were screened, and flotation samples were taken and analyzed 

as at the PARP sites. However, the BAEP used 1/4 inch 

screens rather than 1/8 inch screens, and did not take 

flotation samples from each 10cm level. 

LA 3852 

LA 3852, or Casa del Rito, was first recorded by 

Charles H. Lange in 1959 in connection with a survey of the 

Monument. It does not appear to have been excavated between 

the time it was first recorded and the BAEP sampling in 1988 

(Carlson and Kohler 1989:15). It has been dated to A.D. 

1175-1250 based upon ceramics (Kohler 1992:5). These dates 

revise those originally proposed by Lange (Carlson and 

Kohler 1988:15). LA 3852 lies on a mesa top at the edge of 

Lummis canyon (Carlson and Kohler 1989:15). 

This site was excavated on two separate occasions by 

the BAEP. The first season took place in 1988, where some 

initial sampling was conducted to determine whether this 

site could contribute to the research design of the project 

(Carlson and Kohler 1989:15). This season established the 

presence of 10 rooms, a kiva, and a courtyard. The number of 

rooms as revised in 1990 to eight, based on further 

excavation (Root 1992:5). Three units were excavated, one in 

room 10, one in the courtyard, and one outside of the 

roomblock (Carlson and Kohler 1989: Figure 2.2). 
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The data recovered from these sample units were 

considered significant enough to include LA 3852 in the 

research design. Excavation continued in the 1990 field 

season. During this season, two rooms were fully excavated, 

a quarter of a third room was excavated, and about two-

thirds of the kiva was excavated to floor (Root 1992: Figure 

2.1). 

Based on artifact densities and materials found on the 

floors of rooms, Root (1992) suggests that LA 3852 follows a 

general pattern of abandonment for this region. Ceramics on 

the floors of rooms suggest that this abandonment took place 

sometime after A.D. 1250, or at the beginning of the Late 

Coalition period (Root 1992:36). 

Table A.6: Faunal remains from LA 3852 

Taxon Count 

Bird size #3 2 
Bird size #4 2 
Erethizon dorsatum 1 
Mammal size #1 5 
Mammal size #2 8 
Mammal size #3 19 
Mammal size #4 2 
Mammal size #6 4 
Mammal size #2-3 8 
Mammal size #3-4 5 
Mammal size #4-5 1 
Mammal size #5-6 5 
Sciuridae 2 
Sylvilagus audoboni 2 
Sylvilagus sp. 8 
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Table A.6: Faunal remains from LA 3852 

Taxon Count 

Thomomys bottae 4 
freshwater shell 2 
unknown 2 

Total 82 

LA 60372 

LA 6037 2 (Burnt Mesa Pueblo), was divided into two 

separate areas by the BAEP. Area 1 consists of a plaza 

pueblo, while Area 2 is a linear roomblock. Area 2 has been 

dated to A. D. 1230-1275, while Area 1 has been dated to A.D. 

1275-1325. Each of these areas is considered as a separate 

site in this thesis. Thus, each will be discussed separately 

below. 

60372.l Area 1 of Burnt Mesa Pueblo is the later 

component. It was excavated during the 1989 and 1990 field 

seasons. The site consists of about 50 rooms, with an 

enclosed plaza and circular kiva (Linse et al. 1992: Figure 

4.1). Over the course of two field seasons, four rooms were 

excavated to floor, five external 2x2 meter units were 

sampled, three plaza 2x2 units were excavated, and two 

trenches were put through the center of the kiva. The kiva 

was not readily recognizable from the surface, due to the 

fact that it was covered by over one meter of sediment 

(Linse et al. 1992:45). 
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Area 1 of Burnt Mesa Pueblo provides the largest faunal 

sample of any of the sites utilized in this thesis. Most of 

these remains were excavated from the kiva. Relatively few 

faunal remains were found in the midden units excavated 

outside of the roomblock (Linse et al. 1992:90). 

60372.2 Area 2 of Burnt Mesa Pueblo has been dated to 

A.D. 1230-1275. This area of Burnt Mesa Pueblo was excavated 

only during the 1988 field season. This area consists of a 

linear roomblock of eight rooms, six of which are well 

defined through excavation and surface features (Kohler and 

Root 1992:37). Kohler and Root (1992) suggest that the rooms 

excavated at 60372.2 appear to have features consistent with 

those of other Early Coalition sites on the Pajarito Plateau 

(1992:39). Such features include linear roomblocks, with 

habitation rooms in front, and storage rooms in back. Also, 

Early Coalition roomblocks tend to have firepit-deflector-

ventilator systems, such as those found in two of the rooms 

excavated at 60372.2 (Kohler and Root 1992:39). 

The faunal sample from 60372.2 is much smaller than 

that at 60372.1, consisting of only 31 identifiable 

specimens. 

LA 60550 

LA 60550 is located in Frijoles Canyon, not far from 

the well-known site of Tyuonyi (Kohler 1989:39). As a 



Table A. 7: Faunal remains from LA 60372 (Area 1) 

Taxon Count 

Antilocapra americana 1 
Bird size #1 6 
Bird size #2 21 
Bird size #3 53 
Bird size #4 85 
Bird size #1-4 29 
Bird size #2-3 14 
Bird size #2-4 6 
Bird size #3-4 29 
Bison bison 1 
Canis sp. 2 
Citellus variegatus 1 
Cynomys gunnisoni 8 
Dendragapus obscurus 3 
Erethizon dorsatum 58 
Lepus californicus 9 
Mammal size #1 83 
Mammal size #2 73 
Mammal size #3 84 
Mammal size #4 47 
Mammal size #5 23 
Mammal size #6 97 
Mammal size #1-2 1 
Mammal size #1-3 26 
Mammal size #2-3 64 
Mammal size #2-4 81 
Mammal size #3-4 66 
Mammal size #3-5 30 
Mammal size #3-6 63 
Mammal size #4-5 56 
Mammal size #4-6 9 
Mammal size #5-6 40 
Meleagris gallopavo 427 
Mephitus mephitus 4 
Neotoma sp. 123 
Odocoileus hemionus 73 
Ovis canadensis 1 
Procyon lotor 2 
Rodentia 85 
Sciuridae 116 
Sciurus aberti 4 
Spermophilus lateralis 1 
Spermophilus spilosoma 3 
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Table A.7: Faunal remains from LA 60372 (Area 1) 

Taxon Count 

Spermophilus variagatus 
Sylvilagus audoboni 
Sylvilagus sp. 
Thomomys bottae 
Ungulate 
Ursus americana 
Vulpes macrotis 
landsnail 
unknown 

21 
4 

113 
40 
47 
5 

12 
4 

177 

Total 2435 

result, this site may be more disturbed than many of the 

other sites used in this thesis. Bandelier briefly mentioned 

this site while describing some of the larger sites in this 

canyon, and it appears to have been stabilized sometime 

during the 193O's. Some limited excavations also appear to 

have taken place during the 1920's, although no record for 

these excavated materials exists (Kohler 1989:39). Based on 

ceramics, the site has been dated from the late A.D. 1300's 

to the early 1500's (Kohler 1989:47). 

It is unclear as to exactly how many rooms were 

contained in this site. Depending on how many stories there 

were, Kohler estimates between 50 and 80 rooms (1989:47). 

Two units were excavated. One consisted of a 6 x 6 meter 

unit which encompassed rooms 1, 2, and 3 (Kohler 1989:41). 

The second unit was a 2 x 2 meter unit which was placed in a 

midden east of the roomblock (Kohler 1989:44) 
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Table A.8: Fauna! remains from LA 60372 (Area 2) 

Taxon Count 

Bird size #3 1 
Bird size #2-3 1 
Bird size #3-4 1 
Lepus californicus 1 
Mammal size #2 2 
Mammal size #3 4 
Mammal size #5 1 
Mammal size #6 2 
Mammal size #3-4 2 
Meleagris gallopavo 2 
Neotoma sp. 1 
Odocoileus hemionus 2 
Spermophilus spilosoma 1 
Spermophilus variagatus 1 
Sylvilagus sp. 6 
Thomomys bottae 3 
unknown 6 

Total 37 

The occupation of this site appears to have been quite 

long. The faunal remains recovered from this site were few 

in number and largely unidentifiable. 

LA 3840 

LA 3840, or Shohakka Pueblo, is located in Capulin 

Canyon within the boundaries of the Monument. Next to the 

site is Capulin Creek. Capulin Creek, today, is the most 

reliable water source on the Pajarito Plateau between 

Frijoles Canyon and the Canada de Cochiti (Linse and Kohler 

1993:13). This may have been important to prehistoric 

occupants, as well. The structure of this site is very hard 
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Table A.9: Faunal remains from LA 60550 

Taxon Count 

Bison bison 1 
Cervus elaphus 1 
Canis latrans 1 
Canis sp. 1 
Cynomys gunnisoni 5 
Lepus californicus 3 
Meleagris gallopavo 9 
Neotoma sp. 1 
Odocoileus hemionus 5 
Spermophilus lateralis 1 
Thomomys bottae 1 
unknown 46 

Total 75 

to determine from the surface, as it is largely disturbed. 

This is due to the proximity of an old road built by the 

Forest Service early in the twentieth century (Linse and 

Kohler 1993:13). The site has been dated to A.D. 1375-1425 

based upon ceramic, radiocarbon, and archeomagnetic dates 

(Linse and Kohler 1993:34). 

LA 3840 was sampled during the 1991 field season. Based 

on the Bandelier survey, 90 rooms have been estimated. This 

figure was difficult to refine, even with excavation (Linse 

and Kohler 1993:34). These rooms appear to be arranged as a 

horseshoe roomblock, with possibly three kivas in the 

central area (Linse and Kohler 1993:15). Two rooms were 

defined from the surface, and were partially excavated to 

floor. A 1 x 4 meter trench was excavated in an area thought 
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to be a midden, and one of the kivas was sampled with a 1 x 

2 meter trench, not reaching floor (Linse and Kohler 1993). 

Table A.10: Faunal remains from LA 3840 

Taxon Count 

Bird size #1 1 
Bird size #2 2 
Bird size #4 12 
Bird size #3-4 1 
Cynomys gunnisoni 2 
Erethizon dorsatum 1 
Ictalurus puncta 9 
Mammal size #1 6 
Mammal size #2 7 
Mammal size #3 14 
Mammal size #4 13 
Mammal size #6 7 
Mammal size #2-3 3 
Mammal size #5-6 2 
Meleagris gallopavo 26 
Neotoma sp. 9 
Odocoileus hemionus 13 
Rana pipiens 7 
Sylvilagus sp. 2 
freshwater shell 1 
landsnail 1 
unknown 48 

Total 187 
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APPENDIX B: SUPPLEMENTAL FAUNAL INFORMATION 

Table B.l gives the mammal size classes used by 

Trierweiler (1990, 1992, 1993) in his analysis of all the 

faunal assemblages used in this thesis. Table B.2 gives the 

common name for all of the taxa used in this thesis. 

Finally, Table B.3 gives the mammals considered for each of 

the sizes used in Chapter 4. 

Table Bl: Class Size Analogues 
(reproduced from Trierweiler (1992) 

Class Size Appropriate Analogue 

Mammal 1 mouse 
Mammal 2 wood rat 
Mammal 3 rabbit 
Mammal 4 porcupine 
Mammal 5 dog 
Mammal 6 deer or larger 
Bird 1 pinon jay 
Bird 2 duck 
Bird 3 grouse 
Bird 4 turkey 
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Table B2: Common Names for Taxa 

Taxon Common name 

Anas sp. Teal, duck 
Antiolocapra americana Pronghorn antelope 
Bison bison Bison 
Branta canadensis Canada goose 
Canis latrans Coyote 
Canis familiaris Domestic dog 
Cervus elaphus American elk 
Calipepla squamata Scaled quail 
Crotalus Rattlesnake 
Cynomys gunnisoni Prairie dog 
Dendragapus obscurus Dusky grouse 
Erethizon dorsatum Porcupine 
Gymnorhinus cyanocephala Pinon jay 
Junco hyemalis Greyheaded junco 
Lepus californicus Black tailed jackrabbit 
Meleagris gallopavo Wild turkey 
Mephitis mephitis Striped skunk 
Neotoma sp. Woodrat 
Notropis sp. Rio Grande shiner 
Odocoileus hemionus Mule deer 
Ovis canadensis Mountain sheep 
Procyon lotor Raccoon 
Pantosteus plebius Rio Grande sucker 
Pylodictis olivaris Flathead catfish 
Rana pipiens Leopard frog 
Sciurus aberti Tassel earred squirrel 
Spermophilus lateralis Golden mantled ground squirrel 
Spermophilus spilosoma Spotted ground squirrel 
Spermophilus variagatus Rock squirrel 
Sylvilagus sp. Cottontail 
Taxidea taxus Badger 
Thomomys bottae Valley pocket gopher 
Ursus americana Black bear 
Vulpes macrotis Fox 



Table B3: Taxa used for the small, medium, 
and large mammal size classes 

Small Medium Large 

Cynomys gunnisoni 
Lepus californicu 
Mephitis mephitis 
Neotoma sp. 
sciurid 
Sciurus aberti 
S. lateralis 
s. spilosoma 
S. variegatus 
Sylvilagus sp. 
Thomomys bottae 
Vulpes macrotis 

Canis sp. 
Erethizon dorsatum 
Canis sp. 

Antilocapra ameri 
Bison bison 
Cervus elaphus 
Odocoileus hemion 
Ovis canadensis 
Ursus americanus 
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