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ABSTRACT 

Recent excavations at large Early Agricultural Period village sites in 

Tucson, Arizona have greatly increased archaeological knowledge about the 

introduction of agriculture into the U. S. Southwest. The sites of Los Pozos 

(AZ AA; 12:91 [ASM]), Las Capas (AZ AA:12:111 [ASM]), and AZ AA: 12:92 

(ASM) yielded very large faunal assemblages dating to the Middle Archaic, San 

Pedro, Early Cienega, and Late Cienega phases, spanning the introduction of 

Mesoamerican domesticates. This dissertation compares the fauna from these 

sites to a large database of published faunal material from sites dating to the 

Middle Archaic through Classic Hohokam periods in southern Arizona. Faunal 

assemblages provide an important body of data on the social and economic 

changes that occurred before, during, and after the introduction of agriculture 

into this region. Farming societies developed within the context of small animal 

dominated hunting economies, with a strong focus on cottontail rabbits 

(Sylvilagus sp.) and jackrabbits {Lepus sp.) as the protein staple. 

Intensification of agricultural and hunting strategies throughout the Hohokam 

sequence is reflected in the impact that growing human populations had on the 

environment surrounding their villages and fields, which can be seen through 

changes in the relative proportions and ubiquity of small animals, especially 

rodents. Hunting intensification mirrors these changes, with significant 

increases in diet breadth occurring before the introduction of agriculture and 

during the Sedentary and Classic periods, corresponding with the highest 
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prehistoric populations. Increases in diet breadth can be seen in the use of low-

ranked tax a, such as fish and birds, and also in the willingness of hunters to 

travel greater distances in the search of large game, especially deer {Odocoileus 

sp.) and bighorn sheep (Ovis canadensis) from upland environments. Large 

village sites from the Early Agricultural Period suggest that fully agricultural 

communities developed very early on the floodplains of southern Arizona. 

Although these societies emerged out of intensive Middle Archaic hunting 

adaptations, it is not until the Sedentary and Classic periods that the faunal 

evidence points to any further increase in site-use intensity and diet breadth, 

suggesting that even these large early villages had economic and landscape-use 

patterns similar to Middle Archaic foragers. 
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CHAPTER 1; INTRODUCTION TO PROBLEM AND THEORETICAL 
BACKGROUND 

Early ceramic-bearing sites in the Santa Cruz Valley with pit structures, 
large storage pits, abundant midden accumulations, and burials suggest 
sedentism, agriculture, and ceramics appeared together in the Sonoran 
Desert region, and that this shift occurred earlier than researchers once 
assumed [Bayman 2001:268J. 

.. .the first stage toward development of a sedentary, maize-dependent way 
of life in the .Sonoran Desert occurred during the Late Archaic period. At 
this time mobility patterns.. .were reduced to a transhumant pattern 
involving seasonal movements between large floodplain settlements and 
smaller upland campsites... We suggest, however, that these settlements 
were neither maize dependent nor truly sedentary [Whittlesey and Ciolek-
Torrello 1996:53]. 

The past decade has revolutionized our understanding of early agriculture 

in the greater Southwest. Prior to the 1990's, interpretations of the first domestic 

economies in this region were largely based on upland cave sites, which 

generally had few com remains and little evidence for residential stability (Wills 

1988, 1990, 1995). In contrast, village sites found more recently in Arizona, as 

well as excavations in northern Chihuahua, New Mexico, and Sonora, have 

produced evidence that the Early Agricultural Period economy may have been 

unexpectedly intensive, combining substantial architectural investment, high 

frequency of corn remains in the archaeological deposits, reliance on storage, and 

irrigation agriculture (Damp et al. 2002; Ezzo and Deaver 1998; Freeman 1998; 

Gregory 2001; Gregory and Mabry 1998; Hard and Roney 1998; Huckell 1990, 
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1995, 1996a; Mabry 1998a; Villalpando 1999). 

These village sites have led some researchers to the conclusion that 

societies that could be described as "Neolithic", or practicing a completely 

"Formative lifestyle" (sensu Whittlesey and Ciolek-Torrello 1996), appeared 

quite suddenly in the Southwest (Bayman 2001:268). This would be in contrast 

to many other parts of the world, where sedentism, domestic plants, and pottery, 

were adopted or developed at separate times, as populations adapted in various 

ways to new subsistence challenges or opportunities. However, data from these 

early village sites are not as easily understood as the above quote from Bayman 

suggests. The sequence of events that led to the first domestic maize entering 

the Southwest is not well known, nor is it clear how sedentary these early village 

populations were, or how reliant on agriculture or ceramic technology (S. Fish 

and Fish 1994; Gregory 2001; Gregory and Mabry 1998; Huckell 1995, 1996a; 

Mabry 1998a; Minnis 1985, 1992; Roth 1996b; Whittlesey and Ciolek-Torrello 

1996; Wills 1988, 1990, 1995; Wills and Huckell 1994). 

The classic model for the diffusion of agricultural products into the U.S. 

Southwest was articulated by Emil Haury (1962). Based on excavations at 

upland cave sites, which formed the primary database on early agricultural 

societies in the Southwest at that time, Haury suggested that agriculture first 

appeared in the better-watered upland environments, and from there moved into 

the Southwest along the Mogollon corridor. In his view. Late Archaic 

populations in the Southwest continued to live highly mobile lives, with little in 
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the way of permanent villages, despite the occasional use of domestic resources. 

Not until 2000 years after the first corn arrived in the upland areas of the 

Southwest did domestic crops disperse from the Mogollon highlands into the 

desert basin and range. Haury's model suggests that maize spread across a pre

existing forager society, and that Mexican domesticates were not particularly 

important in these early Southwestern economies (Ford 1981; Matson 1991; 

Minnis 1992; Wills 1990). 

Parts of Haury's model were based on incorrect dates from some of the 

earliest corn remains in the Southwest. With the reanalysis of materials from 

Bat Cave, it became obvious that the chronology of early agriculture would 

change (Berry 1982, 1985; Berry and Berry 1986; Matson 1991; Wills 1988). 

By the mid 1980's, new dates and new sites suggested that tropical domesticates 

were found throughout the Southwest by 3000-2000 B.P. (Simmons 1986). The 

new dates threw doubt on the belief that the highlands were the corridor for the 

introduction of tropical domesticates, since many of the earliest corn remains 

were found in the desert basins (Gregory 2001; Gregory and Mabry 1998; but 

see Wills 1995). So far, maize from the lower elevations does appear to be at 

least as early as any found in the upland areas. However, continuing excavations 

in the Mogollon corridor are pushing back the dates for the earliest introduction 

of maize into the upland region as well (Huckell and Huckell 1999). 

While upland cave sites with early corn remains appeared to have been 

occupied by fairly mobile Late Archaic communities with very little reliance on 
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maize cultivation, large village sites in valley and floodplain environments of the 

greater Southwest suggest that upland cave sites represent only part of the 

overall subsistence strategy practiced by Early Agricultural Period peoples. 

Some early maize cultivators may have had very little reliance on the domestic 

plants, but the river valleys and better watered regions of the Southwest may 

have supported more intensive agricultural adaptations from the earliest 

introduction of domestic economies into the region (Damp et al. 2002; Fish, Fish 

and Madsen 1990, 1992b; Mabry 1998a). This theory is supported by 

important excavations in the southern deserts, including those at the terraced hill 

site of Cerro Juanaquena (Hard and Roney 1998), the large open-air site of La 

Playa (Villalpando 1999), and a series of sites from the Tucson Basin, including 

Las Capas, Santa Cruz Bend, Los Pozos, Milagro, Costello-King, Valley Farms, 

and Wetlands (Ezzo and Deaver 1998; Freeman 1998; Gregory 2001; Gregory 

and Mabry 1998; Mabry 1998a). These sites combine substantial architectural 

investment, including pithouses, storage pits, thermal features, wells, tenacing, 

and irrigation ditches, with high frequencies of corn remains in archaeological 

deposits. 

These large village sites may be used as evidence for the theory that 

agriculture entered the Southwest with migrating villagers from northern 

Mexico, who brought with them a complete "Neolithic" package, including 

agricultural dependence, ceramics, and sedentism (Berry 1982; Berry and Berry 

1986; Bay man 2001). This is further supported by linguistic evidence 
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suggesting that corn agriculture and water control techniques spread rapidly into 

the Southwest from central Mexico through the migration of Uto-Aztecan 

speakers (Hill 2001). However, there is a competing school of researchers who 

believe agricultural economies in the Southwest grew out of existing foraging 

adaptations. There is disagreement on whether those foraging adaptations were 

highly mobile and only casually involved in domestic plant production, or very 

heavily involved in intensive manipulation of both wild and domestic plant 

resources (Fish, Fish and Madsen 1990, 1992b; Huckell 1995, 1996; Minnis 

1985, 1992; Wills and Huckell 1994; Wills 1988). 

This dissertation uses zooarchaeological data to explore some of the 

fundamental questions about early agricultural adaptations in southern Arizona: 

How sedentary were these populations? How intensive were their economics? 

How much reliance did early agriculturalists have on domestic resources? What 

is the relationship between floodplain villages (or populations) and upland sites 

(or populations)? This study uses the sites of Los Pozos, Las Capas, and AZ 

AA: 12:92 (ASM), the only Early Agricultural Period sites in Arizona with large 

zooarchaeological samples (Dean 2003; Diehl 2003; Gregory 2001; Gregory and 

Mabry 1998; Sliva 2003; Waters 2003a, 2003b), in conjunction with a large 

database of other faunal assemblages dating from the Middle Archaic to the 

Prolo-historic period, to explore the economic adaptations and ecological 

impacts of early agricultural communities. 
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Studying Early Agricultural Societies 

Agriculturally-based village societies have developed independently in 

several regions around the world. Although individual societies took different 

paths toward domestic economies, these communities share a basic set of 

characteristics, and raise a similar set of questions for the archaeologists who 

study them. Theories of agricultural development on a global scale have focused 

on "push" vs. "pull" models (e.g. Binford 1968; Boserup 1965; Childe 1936; 

Cohen 1977; Flannery 1969, 1973; Hay den 1990). Pull models assume that 

sedentism and agriculture are inherently attractive options, and therefore adopted 

when possible. Push models, on the other hand, assume that the adoption of 

sedentism, and the fairly intensive nature of domestic crop economies, are the 

result of pressures brought to bear on the society, such as increased population 

density. As population sizes outstrip available resources, subsistence strategies 

should shift to encompass resources that were previously considered less 

valuable - this is Flannery's "Broad Spectrum Revolution" (Flannery 1969; 

Stiner 2001). Thus, economic intensification should precede the adoption of 

agriculture, and may lead to the intensive manipulation of plants and animals 

that results in domestication (Binford 1968; Flannery 1969; Henry 1989; 

Hillman and Da vies 1990; Smith 1987, 1995; Stiner 2001). 

These same changes in economic and mobility strategies may also be 

important for understanding the processes that led to the secondary adoption of 
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agriculture. Early agricultural societies may adopt non-native domestic crops as 

part of an already intensive economy, as was seen in the southeastern United 

States (Smith 1995), or as a casual part of a highly mobile society, which was 

the model most widely accepted in the Southwest before the 1990's (Haury 

1962; Minnis 1992). It has been suggested that southern Arizona agricultural 

economies entered the region with migrants from Mesoamerica (Berry and Berry 

1986). This would imply that fully developed village societies entered into a 

region where local foraging societies may not have been involved in the intensive 

manipulation of local resources. In this case, there would not necessarily be any 

evidence for pre-agricultural economic intensification. 

Faunal data provide unique opportunities to measure site-use intensity, 

defined in this study as people-hours spent in a unit of area. This measure of 

demographic pressure is a combination of the length of stay, size of population, 

degree and type of environmental manipulation, and frequency of site re-use. 

Zooarchaeological data reflect site-use intensity through the impact human 

populations had on their local environments, through changes in human diet that 

result from those impacts, and through changes in the types and proportions of 

non-prey species whose food supply and habitats are sensitive to local 

environmental modifications. 

This dissertation uses archaeological faunal data to study changes in 

mobility, diet breadth, and the degree of environmental manipulation in the time 

periods before, during, and after the introduction of domestic plants into 
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southern Arizona. Zooarchaeologists in the Southwest have developed a variety 

of ways to measure these aspects of human behavior, including diversity indices 

(James 1990b; Diehl and Waters 2002), large/small mammal indices (Bayham 

1982; Szuter 1991, 1989a; Szuter and Bayham 1996), and the lagornorph index 

(Bayham and Hatch 1985a, 1985b; Szuter 1991, 1989a; Szuter and Bayham 

1996; Szuter and Gillespie 1994). In addition to using these tools, this study 

develops some new methods of measuring diet breadth and anthropogenic 

environmental changes. Trends in hunting strategies and prey choice, human 

impacts on prey species, and on the habitat of non-prey species, serve as 

measures of site-use intensity. 

Optimal Foraging Models and Diet Breadth 

Prey selection results from an interplay between the benefits that can be 

gained from a particular food source and the costs associated with its capture and 

processing (Charnov 1976; Kelly 1995:78; Pianka 1978; Stephens and Krebs 

1986; Winterhalder 1981; Winterhalder and Smith 2000). Prey species may be 

ranked according to their desirability to the hunter, which is a reflection of the 

environment, behavior, and morphology of the prey (Styles 1981:48). A prey 

species' environment includes its habitat preference; size of home range; annual 

or cyclical fluctuations in availability; and aquatic, terrestrial, or aerial 

adaptations. The relevant behaviors of a prey species include group size, 

population density, migratory patterns, predator avoidance behaviors, and 
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predictability of seasonal or daily movements. The final category, morphology, 

includes the size of the animal, the amount of edible meat, and its non-

subsistence related attributes, such as its usefulness as a source of raw material 

for clothing or tools, or its importance or meaning in social contexts (Styles 

1981:48). 

Two costs are associated with prey selection: search costs (the amount of 

time spent looking for a prey species) and processing/handling costs (the time 

associated with the capture, kill, and processing of an animal). In general, large 

animals have lower processing costs, since each kill can provide a significant 

amount of meat. However, if large animals decline in abundance, due to over-

hunting or environmental changes, then high search costs can be minimized by 

including a greater number of smaller animals. Including these smaller taxa will 

increase processing costs, since more individual animals will have to be 

captured, killed, and processed in order to produce the same amount of meat as 

can be found in one larger animal (Kelly 1995:78; Stephens and Krebs 1986; 

Winterhalder 1981; Winterhalder and Smith 2000). The optimal diet breadth 

should be at the point where search costs and processing costs are minimized 

relative to gains. 

For reasons of convenience, most archaeological .studies assume that the 

amount of meat on an animal is acceptable as a rough measure of prey 

desirability (Bay ham 1982; Szuter and Bay ham 1989). This is likely to be true 

in most cases. However, other factors, such as prey behavior and habitat 
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constraints, affect search and processing costs, and can make otherwise desirable 

prey less attractive to hunters. This point is made clearly by Stiner et al. (1999, 

2000) in recent research on the effects of predator avoidance behaviors on prey 

selection in southwest Asia (see also Munro 2001). Resource depletion and 

increasing diet breadth cannot always be seen simply in the number of species 

exploited, or in the decrease of large game. Predator avoidance behaviors, and 

other aspects of prey adaptations that can affect the work involved in their 

capture, are important for understanding how advantageous certain prey will be 

in relation to other hunted taxa (Stiner et al. 1999, 2000; Winterhalder and Smith 

2000). 

In the Southwest, large game species, specifically artiodactyls, are rare in 

most archaeological sites. Attempts by Southwestern faunal analysts to study 

economic intensification through the proportion of large game in the diet have 

been frustrated by the dominance of rabbits in archaeological assemblages 

(Bayham 1982; Cannon 2000). It is common for Southwestern faunal 

assemblages to consist of 80 percent or more lagomorph remains throughout the 

prehistoric sequence (Szuter 1989a, 1991). Because the proportion of large 

mammals does not appear to reflect changes in diet breadth during time periods 

when many other aspects of human economies were changing, this study will 

attempt to measure economic intensification in prehistoric southern Arizona by 

focusing instead on increases in birds, fish and other animals whose capture 

would require different technology or hunting techniques than the land mammals 
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that made up the bulk of the prehistoric diet. Animals capable of flight, or those 

found only in water, may be more difficult to hunt, and therefore less desirable 

resources. Although quail, water-fowl, and doves, as well as certain types of 

fish, are common in undeveloped areas of the Sonoran Desert, they are rare in 

most prehistoric archaeological sites in southern Arizona. However, these 

animals were more likely to be exploited in late prehistoric periods, especially in 

areas of high human population density. Increases in these resources at 

archaeological sites provide one method of measuring increases in diet breadth 

through time. 

Optimal foraging models assume that optimal net yield is the goal of 

foraging activities (Winterhalder and Smith 2000). The goals of cultural beings, 

however, may be significantly more complex. This is why optimal foraging 

models are used to test whether the assumption of optimal yield fits the 

archaeological data. While food production is a fundamental consideration 

underlying hunting behavior, and therefore must be considered first, it is possible 

that other goals, such as participating in religious events or maintaining trade 

networks, were predominant in prey selection choices under certain 

circumstances. The return value that foragers were attempting to optimize may 

not always have been calories or protein, but some other aspect of the prey 

species, such as the prestige it might bring to the hunter, although these may be 

correlated in some cases (Winterhalder and Smith 2000). One of the advantages 

to applying optimal foraging models to the archaeological record is that other 
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behaviors of interest, such as the social role of hunted meat, or changes in the 

organization of hunting, may be made clearer when contrasted with 

economically-based predictions. 

Regardless, economic and social organization are closely linked, so it is 

not surprising that changes in the proportion of artiodactyl remains at 

archaeological sites in southern Arizona appear to reflect changes in mobility 

and labor organization as well as changing protein needs. Large mammals may 

have increased in importance following periods of population aggregation, 

freeing some members of the community from agricultural labor and allowing 

long-distance hunting (Speth and Scott 1989). Artiodactyl remains also reflect 

changes in residential and seasonal mobility across the Archaic to Early 

Agricultural Period transition. As was shown originally at Ventana Cave 

(Bayham 1982), the increase in artiodactyl remains at higher elevation sites 

suggests that upland sites become logistic hunting camps after villages were 

founded in the floodplains. 

Measures of Anthropogenic Environmental Changes 

Changes in residential mobility and economic intensification affect the 

impact that human populations have on the habitats and population structures of 

plants and animals (Grayson 2001; Linares 1976). The manipulation of edible 

plant and animal species can affect the entire ecosystem, not just those species 

targeted as food items. This can be seen through the extinction, evolution, or 
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changing abundance of small animals that are highly responsive to 

anthropogenic micro-environmental changes (Szuter 1989a, 1991; Tchemov 

1991). The reaction of species to human modifications of the environment will 

vary depending on their habitat and dietary requirements. Some animals may be 

driven away by human actions, while others, including many rodent species, are 

attracted by abundant food. The ability of some animals to respond positively to 

anthropogenic environmental change made commensal animals in southwest 

Asia one of the earliest hallmarks of increased sedentism during the Natufian 

period (Tchernov 1991). 

In southern Arizona, prehistoric populations must have had a profound 

effect on their environment (Fish 1995, 2000; S. Fish and Fish 1992:16, 1994; 

Fish and Nabhan 1991; Sheridan 2000; Szuter and Gillespie 1994). Building, 

planting, irrigating, trash disposal, and other activities, can cause ground 

disturbance that attracts seed-bearing plants. These plants provide food for 

rodents, rabbits, and deer. Furthermore, seed storage and domestic crops were 

attractive food sources, especially to small rodents that could invade storage pits 

and buildings. Large-scale irrigation increased the habitat of certain riverine 

animals, including fish, mussels, and waterfowl. The changes in abundance of 

these taxa provide information on the degree of residential stability as well as 

environmental manipulation in prehistoric communities. 

Variation in the proportions of two lagomorph genera have also been used 

to measure the impact humans had on their environment (Bayham and Hatch 
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1985a, 1985b; Szuter 1991, 1989a; Szuter and Bayham 1996; Szuter and 

Gillespie 1994). The two genera of leporids - Lepus and Sylvilagus — have 

different habitat preferences and predator avoidance behaviors. Cottontail 

rabbits {Sylvilagus audubonii, S. nuttalli, and S. floriclanus) prefer dense 

underbrush, and they freeze or hide when startled. Dense vegetation gives them 

plenty of places to hide, and provides a protected location for their burrows. 

Jackrabbits {Lepus alleni and Lepus califomicus) prefer open habitats, with less 

brush. They run from danger, so they need open space to see predators and to 

flee. They do not use burrows (Hoffrneister 1986:127; Orr 1940; Vorhies and 

Taylor 1933:476). The Lagomorph Index, used to measure the proportion of 

these two genera, is calculated as the NISP (or MNI) of cottontail rabbits divided 

by the NISP (or MNI) of all lagomorphs (Bayham and Hatch 1985a, 1985b; 

Szuter 1991, 1989a; Szuter and Bayham 1989). 

Assuming that the two genera are hunted in proportion to their local 

availability, their relative numbers in a faunal assemblage should be a rough 

measure of vegetation cover in the environment (Bayham and Hatch 1985b). An 

increasing value of the Lagomorph Index (that is, more cottontails), represents 

denser vegetation cover in the area around the site. It has been suggested that the 

changing proportions of lagomorphs can be used to measure the degree of 

landscape clearing for agricultural fields (Bayham and Hatch 1985b; Szuter 

1989a, 1991). 
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Summary 

This dissertation presents an ecology-based study of the roots, emergence, 

and evolution of agricultural communities in the desert Southwest. Faunal 

remains reflect the hunting decisions, demographics, and environmental impacts 

of prehistoric people, and therefore provide an ideal dataset to explore the 

ultimate causes of the social and economic changes that took place in southern 

Arizona before, during, and after the first introduction of domestic plants. New 

excavations, especially by Desert Archaeology, Inc., along the Santa Cruz River 

in Tucson, Arizona, have produced substantial faunal assemblages from the 

Early Agricultural Period, a critical stage for understanding the transition to 

agricultural economies. In this dissertation, I will use these assemblages, as well 

as a larger database of published archaeofaunas, to investigate the complex 

interactions between people and their environments that led to the einergence of 

fully developed agricultural villages. 

Chapter Organization 

Chapter 2 presents the culture history of southern Arizona, as well as a 

description of the Sonoran Desert environment. This chapter places the earliest 

agricultural villages into their social and ecological context, with emphasis on 

the major pulses of change that are visible in the archaeological record, including 

the first small-animal dominated economies in the Middle Archaic, the 
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beginnings of agriculture in the Early Agricultural Period, and the Classic period 

Hohokam transition. This chapter also discusses the ecological diversity of the 

Sonoran Desert. Permanent or semi-permanent water sources and elevation-

related changes in available resources were both important for explaining 

prehistoric mobility patterns. Furthermore, the abundance of small mammals in 

the Sonoran Desert, and the paucity of large mammals, significantly limited the 

importance of artiodactyls in the diet. 

Chapter 3 provides a general description of the faunal assemblages that I 

analyzed or assisted in analyzing for this dissertation, including the sites of Los 

Pozos, Las Capas, and AA; 12:92. These sites represent some of the largest 

Early Agricultural Period faunal assemblages in the Southwest. This chapter 

includes a description of the methodology, the sites, and the basic faunal data. 

The taphonomic factors that affected the sites are also discussed. Chapter 3 also 

describes the database of published faunal assemblages from southern Arizona, 

spanning the Middle Archaic through Classic Hohokam periods, that I used to 

put the early village sites into temporal and geographic context. 

Chapter 4 uses rodent remains to investigate questions about site-use 

intensity before, during, and after the Early Agricultural Period by looking for 

evidence of anthropogenic environmental changes. Rodents are a potential 

source of data on the microhabitats that existed within and around human 

settlements. Some rodents, such as kangaroo rats {Dipodomys sp.), may have 

been attracted to the disturbance vegetation and stored seeds found in village 
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areas. Other rodents, such as grasshopper mice {Onychomys sp.), may have 

found that village life had few attractions, offering neither increased food nor 

improved habitat. The abundance of these different rodent tax a may reflect the 

impact prehistoric peoples had on their environment, suggesting changes in the 

degree of mobility. 

Chapter 5 explores the factors that affect artiodactyl representation in the 

archaeological record. 1 argue that in the Southwest artiodactyls are 

inappropriate for studying resource depression. The superabundance of small 

animals in the environment, and the scarcity of large animals, suggests that the 

hunting of lagomorphs will be favored over the hunting of artiodactyls. In fact, 

contrary to normal expectations, because artiodactyls were rare and often found 

in areas far from major habitations, the decision to hunt these animals may 

represent an intensification of hunting patterns. A variety of other factors, such 

as site function, the organization of hunting, and changes in residential mobility 

patterns, can be examined through the varying proportions of large mammals. 

Chapter 6 explores methods of measuring changes in diet breadth other 

than using the relative proportions of small and large animals. Although small 

mammals, especially lagomorphs, dominated hunting economies from early in 

prehistory, increases can be seen in the use of other resources, such as fish, game 

birds, and riparian resources, as population levels rose in the late Hohokam 

periods. While lagomorphs were always the central prey species in southern 

Arizona, other resources gained in importance during the periods of peak 
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population growth, as reflected through evenness indices applied to Archaic and 

Hohokam faunal assemblages. 

Chapter 7 deals in depth with the lagomorph species that dominate faunal 

economies in the Southwest. Most faunal analysts in this region use the 

Lagomorph Index , as defined by Bay ham and Hatch (1985a, 1985b) and further 

developed by Szuter (1991, 1989a; Szuter and Bayhain 1989). This chapter 

focuses on the meaning of the index, and the many factors that can influence its 

values. Although the index is often used as a measure of anthropogenic 

environmental change, it can also be affected by hunting method and diet breadth 

considerations. Correlations between changing Lagomorph Index values and the 

proportion of juvenile rabbits found at the sites of Los Pozos and Las Capas 

suggest that communal hunting techniques were adopted in the Early 

Agricultural Period to increase jackrabbit yield. Later Hohokam period hunting 

intensification may have taken place through the increased hunting of the much 

smaller cottontail rabbits. 

Chapter 8 concludes this study with a summary of the previous chapters, 

and a discussion of the implications of the faunal data for answering some of our 

fundamental questions about the Early Agricultural Period in the Southwest. 

Animal remains reflect changes in the organization of labor for hunting and other 

activities, landscape use and mobility patterns, anthropogenic environmental 

changes associated with sedentism and agricultural intensification, and the 

broadening of the diet with population growth. The prehistory of Arizona was 
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marked by pulses of change in these aspects of society, starting with the 

emergence of small-animal dominated economies in the Middle Archaic and 

ending with the beginning of economic intensification in the Sedentary period 

prior to the Classic-period population aggregations. 
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CHAPTER 2: THE ENVIRONMENT AND CULTURE HISTORY 
OF SOUTHERN ARIZONA: THE CONTEXT FOR EARLY 

AGRICULTURAL ADAPTATIONS 

Early agricultural societies in southern Arizona evolved within the unique 

environment of the Sonoran Desert. The economic choices of prehistoric 

populations were made within the context of the environmental challenges they 

faced, and the resources available for consumption. The distribution, abundance, 

and predictability of those resources had profound effects on the viability of both 

agricultural and foraging subsistence strategies. 

The prehistoric cultures that thrived in southern Arizona had a variety of 

different economic and social mechanisms for coping with their desert 

environment. A more profound understanding of the nature of early agriculture 

in the desert Southwest can only come from placing the first domestic villages 

into the context of the societies that preceded and followed the first adoption of 

maize. This chapter presents an overview of the environment of the Sonoran 

Desert, with an emphasis on the challenges and possibilities it presented to early 

agricultural peoples. The chapter finishes with a discussion of the cultural 

sequence in southern Arizona, including the known economic and social 

adaptations prehistoric populations developed for coping with their desert 

setting. 
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Ecology of the Sonoraii Desert 

The region from Las Vegas, New Mexico to Las Vegas, Nevada and 

Durango, Colorado to Durango, Mexico contains widely variable ecological 

zones, and encompasses a vast area (Figure 2.1). This area, sometimes called 

the North American Southwest, or Southwestern U.S. and Northwestern Mexico 

(SSNM), to emphasize the fact that the region spans two countries, will be 

referred to in this study as the "greater Southwest" (P. Fish and Fish 1994; 

Huckell 1996a). The northern Sonoran Desert of southern Arizona provides the 

back-drop for this study of early agricultural villages. Although the desert itself 

does not stop at the international border with Mexico, we have limited 

knowledge of the Early Agricultural Period in the state of Sonora. This 

discussion therefore will focus only on southern Arizona. 

The northern Sonoran Desert is located in the southern basin and range 

region of the greater Southwest. To the east, the lowest basins are around 600 m 

in elevation, and the highest mountains are 3050 m, while to the west, the relief 

is less pronounced, and the desert basins, on average, lie at a lower elevation. 

Rainfall is variable in this region, and an east-west transect of the Sonoran 

Desert would show a series of rising and falling values for both elevation and 

rainfall across the north-south running basins and ranges. Overall, precipitation 

and elevation rise gradually toward the east. Precipitation is 300-400 mm each 

year in the eastern deserts, but less than 100 mm per year in the west (Dunbier 

1968:6). 



37 

COLORADO UTAH 

• SANTAFE 

® FLAiaSJAFF ,4 ALBUQUERQUE 

NEW MEXICO ARIZONA 

P.HOENiX 

• TUCSON 

.* EL PASO 

TEXAS 

BAJA 
CALIFORNIA CHIHUAHUA 

• CHIHUAHUA 

GUAYMAS 

• ClUDADtoBREGON 

Modern city 

River 
SINALOA 

DURANGO Border 

Figure 2.1. The greater Southwest. 



38 

The climate of the greater Southwest is arid, primarily due to the effects 

of the North Pacific High, as well as its intermountain location and the cold 

Pacific ocean current (Dunbier 1968:15). The Southwest has a bimodal 

distribution of rainfall that is critically important for plant growth (Dunbier 

1968:19; Fish and Nabhan 1991). Winter rains reach the desert from the 

northwest, when the Pacific High is at its southernmost point. Summer rains 

arrive from the Gulf of Mexico. In the northern Sonoran Desert, summer and 

winter rains are nearly equal in their contribution to total precipitation. South of 

the Tucson basin, summer rains comprise an increasing proportion of the total 

precipitation (Dunbier 1968:20). 

Permanent rivers are rare in the Sonoran Desert, but several of today's 

ephemeral rivers may have been permanent or semi-permanent prehistorically, 

including the Salt, Gila, Santa Cruz, and San Pedro (Dunbier 1968:20; Roth 

1992). Apparently, these rivers were critical for the emergence of agricultural 

economies in this region. It is on the floodplains of the eastern deserts (modern 

southeastern Arizona) where the first agricultural villages of the Sonoran Desert 

are found. A similar pattern can be seen in Chihualiua and New Mexico, where 

the earliest agricultural villages are found along waterways (Damp et al. 2002; 

Hard and Roney 1998). 

Plant and animal diversity is extremely high in the Sonoran Desert 

(Nabhan 2000a), especially toward the northeast, where there is the highest 

variability in soil, elevation, landforms, and drainage. Furthermore, bi-seasonal 
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rainfall encourages the growth of both winter and summer adapted species 

(Dunbicr 1968:52; Fish and Nabhan 1991). The elevation changes associated 

with the repeating basin and range geology of the region contribute to vegetation 

diversity in the northern Sonoran Desert (Figure 2.2; Wittaker and Niering 

1965). Economically important plants from quite different biotic communities 

can exist within a short horizontal distance (Fish and Nabhan 1991; Roth 1992, 

1996b). A wide variety of plant and animal resources with very different 
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habitat, temperature, or rainfall requirements, can all be found within only a few 

days walk. 

Vegetation Zones of the Sonoran Desert 

Vegetation zones in southern Arizona vary in relation to elevation 

(Wittaker and Niering 1965). Table 2.1 presents vegetation communities in 

Arizona, as defined by Nichols (1952; see also Brown 1994). Ponderosa pine 

forests (Pinus ponderosa) occur in very isolated patches in the highest 

mountains of southern Arizona (those above 2,100 m). In northern Arizona, 

these higher elevations tend to be dominated by Douglas-fir (Pseudotsuga 

menziesii). Spruces and firs are only found in the highest elevations because 

these are the coldest and wettest environments. These trees form dense forests 

with little ground cover but with high, open meadows. Although there are few 

shrubs in this area, grasses may be found between the trees. Many herbaceous 

animals are able to graze in this area, at least seasonally (Nichols 1952:192-

197). Important game animals that commonly occur in montane conifer forests 

and mountain meadows include large squirrel species (Sciurus sp. and 

Tamiasciurus sp.), and white-tailed deer (Odocoileus virginianus) (Hoffmeister 

1986:28-29). On the Mogollon Rim, elk {Cervus elaphus) occur in this 

environment, but their prehistoric distribution may have been significantly 

different from their historic distribution (Hoffmeister 1986:535-537). 

Pinyon-juniper woodlands (Pinus monophyl la/Jim iper us osteosperma) 
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Table 2.1. Vegetation zones of Arizona (from Nichol 1952 [1937]). 

Cover type Elevation Yearly January July mean Prominent 
range in rainfall in mean temperature species 
feet inches temperature 

Douglas Fir/ 
Yellow Pine 

6,000-
12,0000 

21-35 27-30 61-68 First 
Spruces 
Pines 
Aspen 
Gambel oak 
Mountain muhly 

Pinyon/ 
Juniper 

5,000-
7,000 

12-15 35-37 72-74 Pinyon 
Junipers 
Algerita 
Bluestem 
Tobosa 

Encinal and 
Mexican 
Oak-Pine 
Woodlands 

Evergreens 
Oaks 
Chihuahua pine 
Apache pine 
Juniper 
Pinyon 
Madrone 

Chaparral 4,000-
5,500 

13-16 36-44 74-85 Scrub oaks 
Sumacs 
Algerita 
Manzanita 
Cliff rose 

Short Grass 
(Plains) 

4,500-
6,500 

10-14 31-36 72-26 Blue grama 
Galleta 
Needle grass 
Winterfat 
Soapweed 
Rabbit brush 
Snakeweed 
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Table 2.1. Continued. 

Cover type Elevation Yearly January July mean Prominent 
range in rainfall in mean temperature species 
feet inches temperature 

Mesquite 
Grass 
(Desert) 

3,200-
5,000 

14-18 45-49 77-82 Curly mesquite 
Emory oak 
Mesquite 
Tobosa 
Hairy grama 
Slender grama 
Rothrox grama 
Black grama 

Paloverde/ 
Cacti 

500-
3,500 

3-11 34-57 72-94 Palo verdes 
Prickly pears 
Bursage 
Catclaws 
Mesquite 
Chollas 
Sahuaro 
Ocotillo 

Creosote 
Bush/ 
Saltbrush 

137-
3,000 

3-11 34-57 72-94 Creosote bush 
Saltbrushes 
Needle grama 
Indian wheat 

Mesquite 
Bosques 

137-
2,500 

3-11 34-57 72-94 Mesquite 
Screw bean 
Dondia 
Saltbrush 
Arrow-weed 

occur along the slopes of the Mogollon Rim, where the mountains rise out of the 

Sonoran Desert. South of the Rim, Mexican oak-pine woodlands occur in higher 

elevations, below the ponderosa pine vegetation zone. Pinyon pines are not 

common in the Sonoran Desert, but they do exist in isolated patches. Pinyon 

nuts can provide an abundant source of food where they occur. Modem juniper 
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forests may have been more grassy in the prehistoric period, but over-grazing 

has created more dense stands of juniper (Nichols 1952; 197-200). In northern 

Arizona, pronghorn antelope (Antilocapra americana) are common in pinyon-

juniper woodlands, but these animals are very rare in southern Arizona today, 

and it is not clear if they were more abundant in the past (HolTmeister 1986). 

Pinyon-juniper woodlands characterize the southern slopes of the 

Mogollon Rim, but in most of southern Arizona, encinal woodlands or Mexican 

oak-pine woodlands are found at the elevations below the ponderosa pine 

vegetation communities (Wittaker and Niering 1965). Encinal woodlands are 

evergreen in character, with some junipers and pinyons. In contrast, Mexican 

oak-pine woodlands arc comprised of oak species (Quercus sp.). Chihuahua pine 

(Pinus leiophylla) and Apache pine (Pinus engelmanni), and some pinyon pine 

(Hoffmeister 1996:19). White-tailed deer and large squirrels are found in this 

area (Hoffmeister 1986:17,28-29). 

Chaparral, or brush thicket, is found between desert scrub and oak 

woodlands, especially on the southern sides of mountain slopes. This biome is 

not widespread in southern Arizona, but can be found along mountain ranges 

(Whittaker and Niering 1965). The vegetation is dominated by shrubs and short 

trees, with very heterogeneous mixes of plants. Like pinyon-juniper woodlands, 

chaparral vegetation may have expanded due to over-grazing, at the expense of 

grassland habitats. Fruits from barberry (Berheris sp.) and manzanita 

(Arctostaphyios sp.) provide a possible source of foods for prehistoric 
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populations (Nichols 1952:200-203). Small birds and rodents are the most 

common fauna in chaparral vegetation, but mule deer (Odocoileus hemionus) 

can also be found in this area (Hoffmeister 1986:28-29). 

Most of the grasslands in southern Arizona belong to the mesquite or 

desert grass type. Desert grasses are found along the mountain ranges between 

900-1,400 m., and are made up of a variety of species, especially grama grasses 

(Boutelona sp.), that provide excellent grazing. Cholla and prickly pear 

(Opuntia sp.), mesquite (Prosopis sp.), and desert hackberry (Celtis spinosa) are 

also found in this area (Nichols 1952:206-209), and wildlife is more abundant 

than in many other vegetation zones of the southern deserts. Mule deer, 

pronghorn antelope, jackrabbit {Lepus sp.), cottontail rabbit (Sylvilagus sp.), 

prairie-dog (Cynomys sp., where available), and scaled quail provide hunting 

opportunities (Hoffmeister 1986:28-29; Nichols 1952:206-209). 

Paloverde/cacti vegetation communities occur in higher and rougher 

terrain in the deserts of southern Arizona. Paloverde (Cercidium sp.) is the 

dominant tree but dense stands of saguaro (Carnegiea giganted) also occur. In 

the western deserts, ironwood (Olneya tesotd) and acacia {Acacia sp.) are more 

common than paloverde in this vegetation zone. Cacti are abundant, including 

chollas and prickly pears, as are several types of gourds. Grama grasses are also 

present, but may be less prevalent now than in prehistoric times, due to grazing 

pressures. Winter and summer annuals are both available in this area, including 

perennial grasses in the winter. The extreme variability of rainfall, as well as bi-
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seasonal precipitation patterns, are important for creating vegetation diversity in 

this desert zone (Nichols 1952:212-218). Lagomorphs, especially jackrabbits, 

bighorn sheep (Ovis canadensis), and mule deer are found in this area 

(Hoffmeister 1986:28-29). 

Creosote bush/saltbush vegetation is wide-spread in the southern deserts, 

especially in less rugged terrain, shallow valleys, and sandy soils. Creosote bush 

{Larrea tridentata) is dominant in the western deserts, where precipitation levels 

are generally lower. Indian wheat and grama grasses also grow well. Desert 

saltbush (Atriplex polycarpa) grows in periodically flooded areas with deep 

soils, which makes it a hallmark of soils with agricultural potential. In 

southeastern Arizona, creosote bush may be replaced by tar-bush (also known as 

blackbrush, Flourensia cernua) and acacia (Nichols 1952:218-222). 

Mesquite bosques are found along water courses, where the mesquite and 

Cottonwood trees (Populus fremontii) can find underground water. Hackberry, 

amaranth (Family Amaranthus), sacaton grass (Sporobolus airoides), and other 

plants are found among the trees, especially after the summer rains. These 

forests were found historically along the San Pedro, Sanla Cruz, Gila and lower 

Colorado (Nichols 1952:222-226). These riparian resources were particularly 

important as food sources for prehistoric people in southern Arizona (Fish and 

Nabhan 1991). 
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Implications for Prehistoric Adaptations 

Although the environment cannot determine cultural adaptations, the 

environmental context in which agricultural societies emerged is important for 

understanding why people chose to develop domestic economies in southern 

Arizona. Some resources in the Sonoran Desert are limited by low rainfall and 

high temperatures, while the diversity of environmental zones found in close 

geographic proximity would place a variety of resources within easy reach of 

human settlements. Water availability, the paucity of large animal species, and 

the highly variable nature of arid environments would have strongly affected the 

economic decisions made by prehistoric people. 

Hunting decisions, in particular, must have been affected by the scarcity 

of large animals in the southern deserts. Although very rich in plant taxa, the 

Sonoran Desert is poor in large ungulate species. Only four species are 

commonly found: mule deer, white-tailed deer, bighorn sheep, and pronghorn 

antelope. Not only are there few ungulate species, but they live at low 

population densities compared to many other parts of the world. Ungulate 

species' distributions are often spatially discrete, with some, such as white-tailed 

deer, found only in higher elevations (Hoffmeister 1986:545). In contrast, most 

prehistoric habitation sites are found on the basin floors and lower bajadas, 

closer to sources of water and lowland plant resources, but potentially quite far 

from the optimal ungulate hunting grounds (Fish and Nabhan 1991:30). Despite 
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the richness of mammalian taxa found in the Sonoran Desert, little of it was 

significant to the prehistoric inhabitants. Mammalian taxonomic diversity is 

expressed mostly in a wide range of rodent and bat species, and few of these taxa 

were large enough to be economically important (Hoffmeister 1986; Tyburec et 

al. 2000). However, much of the Sonoran Desert is excellent habitat for 

lagomorph species, particularly desert cottontail rabbits and black-tailed 

jackrabbits. These species provided the bulk of the hunted diet for much of 

prehistory (Szuter 1989a, 1991). 

Water availability was a limiting force that strongly affected settlement 

patterns and mobility throughout southern Arizona. Due to low annual 

precipitation, agricultural communities were most likely to be successful along 

perennial rivers and in areas with a high water table. Along the Salt and Gila 

Rivers, irrigation agriculture was extremely fruitful and supported large 

populations (P. Fish and Fish 1991). Productive farm lands, the presence of 

water for domestic use, and the availability of riparian plant species, such as 

mesquite, were all factors in prehistoric settlement patterns that spread linearly 

along rivers and canals, in the low-lying areas of desert basins (Fish and Nabhan 

1991). It is not coincidental that the core of the Hohokam culture, as well as the 

largest modern populations in Arizona, are located found along the largest 

permanent rivers in the area. 

Away from rivers with predictable water flow, however, the scarcity and 

variability in rainfall led farmers to rely more on alternative agricultural 
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strategies. Farming in these areas was dependent on floodwater from ephemeral 

streams or took advantage of" the water runoff and new soils that developed on 

alluvial fans (ak-chin farming) (Fish 2000; Gasser and Kwiatkowski 1991b). In 

areas where irrigation networks were not possible on the scale seen along the 

Salt/Gila, agricultural societies may have had to rely more heavily on wild plants, 

as well as the cultivation of drought-tolerant crops like agave, and the use of 

technology to control floodwater and rainfall runoff on fields (Fish et al. 1985; P. 

Fish and Fish 1991; Fish 2000; Fish and Nabhan 1991; Gasser and 

Kwiatkowski 1991b). 

In non-riverine areas of the Sonoran Desert, settlement patterns were more 

dispersed than those seen along perennial rivers, and the dependence upon 

agricultural crops may have been lower (P. Fish and Fish 1991; Gasser and 

Kwiatkowski 1991b). This dispersed settlement pattern may have been 

advantageous for floodwater/runoff farmers because it was important to be in the 

fields during rainfall in order to divert water into (or out of) planted areas (Fish 

and Nabhan 1991:38). Furthermore, the high diversity and abundance of edible 

desert plants allowed populations to focus on wild resources as an alternative to 

agricultural crops with higher water needs. As a result, settlements or seasonal 

camps may have been formed in areas with productive wild resources, such as 

the bajada areas where cacti are abundant, despite that fact that these areas were 

not always productive for domestic crops (Fish and Fish 1992; Gasser and 

Kwiatkowski 1991b). In the regions with the lowest rainfall, agricultural 
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adaptations may not have been possible at all. Historically, the western deserts 

of southern Arizona were inhabited by groups of hunters and gatherers that 

coexisted with the agricultural people who lived in areas where irrigation and 

floodwater farming were possible. This may have been the case prehistorically, 

as well (Crosswhite 1981; Fish and Nabhan 1991:29). 

Extreme variability in rainfall, not just a lack of rainfall, is one of the 

defining features of arid regions (Williams and Balling 1996). Variability in the 

food supply would have affected both foraging and farming societies in southern 

Arizona. As is common in arid and semi-arid areas (Keeley 1995), prehistoric 

peoples in the Sonoran Desert were heavily dependent upon plant foods. 

Southern Arizona had a great variety of edible plants, but the extreme variability 

of precipitation in arid lands made risk minimization strategies vital. 

Precipitation variability strongly affects year-to-year vegetation yield in arid 

regions, and the effects are magnified in the changing density of animal 

populations (Hulme and Kelly 1993). 

Foraging societies and early agricultural populations in the Sonoran 

Desert would have had to adapt to the natural variability of arid land 

productivity. Intensification of the economic system may have been favored by 

the variability and diversity of habitats located within short distances in southern 

Arizona. For example, foragers might find that the rich resources of the riverine 

environments were adequate to support their population on a permanent or semi

permanent basis, especially when they were located near the base of a mountain 
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that could provide other resources that could be exploited logistically (Fish et al. 

1990). This pattern of land use could be strengthened by the adoption of 

agriculture, which increases the resources available in the floodplain 

environments, while still allowing exploitation of upland resources (Wills and 

Huckell 1994). 

There is archaeological evidence to suggest that agricultural 

intensification was one risk management strategy adopted by prehistoric people. 

The variability in agricultural techniques mentioned above, including irrigation 

networks, floodwater/runoff farming along ephemeral washes, and ak-chin 

farming, increased the likelihood that at least some fields would be successful in 

any given year (Fish 2000; Gasser and Kwiatkowski 1991b). Both 

archaeologically and ethnographically documented water-control technology, 

including canals, terraces, rock piles, checkdams, and silt traps, allowed a variety 

of different fields, located at different elevations and habitat zones, to be brought 

into the agricultural system (Fish and Nabhan 1991:47). Many different crops 

could be raised in these fields, including maize in better-watered areas, and 

agave or even tended or cultivated cacti in areas with less predictable water 

resources (Fish et al. 1985; Gasser and Kwiatkowski 1991b:426). 

The natural productivity of the Sonoran Desert was augmented by cultural 

modifications to the environment. In some cases, this took the form of toleration 

for weedy annuals, grasses and mesquite trees within and around fields as 

supplementary or alternative sources of food (Fish 2000; Fish and Fish 1992; 
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Gasser and Kwiatkowski 1991b). The presence of these plants, as well as 

certain animal species, was encouraged by the ground disturbance that came 

from agricultural activities such as clearing and planting fields and building 

canals (Fish 2000; Fish and Nabhan 1991; Gasser and Kwiatkowski 1991b; 

Szuter 1989a, 1991). Canal irrigation also created new riparian environments, 

where important plant and animal foods, like mesquite and fish, could be found 

(Fish and Nabhan 1991:44; James 1994, 2003). These anthropogenic 

environmental changes would have increased the likelihood that some important 

food items could be found within the area around the site, even in bad years. 

Although increasing sedentism and greater intensification of the 

agricultural economy is one way that societies could cope with environmental 

variability, mobility is another strategy commonly employed to handle potential 

short-falls in productivity. 

Mobility, whether logistic or residential (Binford 1980), could be used to 

increase food yield relative to time investment by moving on to new resource 

areas when patches of food have been used up or depleted. In the Southwest, 

this could mean movements between riparian zones where certain plants, like 

mesquite, were common, and upland regions where artiodactyl spccies were 

more abundant (Roth 1989, 1992, 1996b; Whittlesey and Ciolek-Torrello 1996). 

Alternatively, if population densities were low, then groups could have practiced 

linear movement along rich riparian zones to take advantage of fresh patches of 

food. However, agricultural systems have certain demands on labor that are not 
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necessarily compatible with high mobility. Agriculture demands time 

investments for planting, tending, and harvesting during specific seasons. Long-

term storage of food is also more secure if storage features are not abandoned. 

Historical records suggest that Tohono and Akimel O'odham populations 

minimized their subsistence risk in the desert environment through movement 

and exchange. The Tohono O'odham, who did not always have access to 

permanent water sources, had less of a reliance of domestic plants, and would 

move bi-seasonally from summer farms along the floodplains to permanent 

water sources on higher slopes. Akimel O'odham populations on the Middle 

Gila were full-time agriculturalists, but a significant portion of their diet came 

from wild plants found in riparian areas, such as mesquite, as well as trade in 

wild plant and animal foods with more mobile populations (Crosswhite 1981; 

Gasser and Kwiatkowski 1991b). 

Although it is tempting to use the seasonal movements of historic period 

peoples as a model for the past, this may not be a valid comparison. 

Specifically, lower population levels in the historic period and introduced crops 

and herd animals were significant catalysts for change. The bi-seasonal 

movement of the Tohono O'odham may be a response to the water needs of 

cattle herds, which would not have been a factor for prehistoric people (P. Fish 

and Fish 1991:153; Fish and Nabhan 1991:51). Furthermore, it is unlikely that 

the large villages and intensive agricultural practices of the Classic period 

Hohokam reflect a significantly mobile population. 
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On the other hand, some of the factors that encouraged permanent 

settlements along the Middle Gila in the historic period were post-Contact 

additions to native economies of southern Arizona. The introduction of wheat as 

an important winter crop may have encouraged year-round sedentism among 

irrigation agriculturalists. Furthermore, the Akimel O'odham in historic times 

traded for non-local food-stuffs within the region and even with other parts of 

the Southwest and Mexico. However, this trade in the historic period was 

facilitated by horses, and trade in high-bulk, easily spoiled items like food would 

have been less extensive when it was reliant on human power. Most flotation 

samples from Hohokam sites have yielded only local plant material from the 

desert basins and bajadas, with no sign of long-distance trade of food (Fish and 

Nabhan 1991:41). 

Prehistorically, integrated communities allowed for agricultural 

intensification and shared risks between subsistence activities in different 

environmental zones. These communities included large habitation sites in areas 

where irrigation farming was possible, but also many dispersed rancherias in 

areas where wild plants and animals could be found and where dry farming 

methods could be used, such as rock pile fields for agave (P. Fish and Fish 

1991:165; Fish and Fish 1992; Fish 1995; Fish et al. 1985). Communities 

integrated the different ecological zones that are found within short 

geographical distances in the Sonoran Desert, and allowed both specialization 

and exchange within and between communities (Fish and Fish 1992; Gasser and 
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Kwialkowski 1991b). The multiple agricultural techniques and differential 

access to water and other resources found in the different parts of these 

communities would have augmented the chances of adequate harvests 

regardless of conditions in individual micro-habitats. Population aggregation 

during the Classic period would have further increased the labor available to 

invest in community-level agricultural improvement projects, such as canals and 

other water-control technology (P. Fish and Fish 1991:161). 

One focus of this study will be the role that faunal data can play in 

studying the various ways that prehistoric peoples adapted to their desert 

environment. This includes greater investment in agricultural production, 

changes in residential and/or logistic mobility, and the intensification of hunting. 

The unique environment of the Sonoran Desert was the backdrop for the 

emergence of agricultural economies, and early village societies much be 

considered within that context. 

The Culture History of Southern Arizona 

A number of summaries of the Paleoindian, Archaic, and Hohokam 

cultures of southern Arizona have been published (e.g. Bay man 2001; Crown 

1990; S. Fish and Fish 1994; Gummerman 1991; Huckell 1996a; Mabry 

1998b; Roth 1996c). This study will approach the culture history of southern 

Arizona with a focus on the aspects of prehistoric adaptations that had the most 

impact on the relationship between people and their environment, particularly 
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animal species. Therefore, the aim of this review is to explore the type of 

mobility and subsistence strategies that were practiced by prehistoric 

populations through time, including their settlement patterns, population 

densities, and their architectural, storage, and agricultural practices. This will 

provide a framework for studying the subsistence choices of prehistoric 

communities and the role those populations had in changing their local 

environments. 

Paleoindian Period (10000-7500 B.C.) 

The Clovis culture entered the greater Southwest by 9,600 be (Faught and 

Freeman 1998; see Figure 2.3). Paleoindian populations were small and highly 

mobile, and they lived in a very different environment than exists today in the 

Sonoran Desert. As a result, large game animals, including mammoth, extinct 

bison, camels, and horses, were common enough to form a significant portion of 

the diet. The remains of four Clovis mammoth hunts have been found in 

southern Arizona at the sites of Lehner, Naco, Escapule, and Murray Springs 

(Faught and Freeman 1998; Haury 1953; Haury et al. 1959). Regardless of how 

important large mammals were to Paleoindian populations, the presence of any 

game larger than a deer is in sharp contrast to the small-mammal dominated 

subsistence economics seen in later prehistory. 

While Folsom points are occasionally found in the southern basin and 

range provinces outside Arizona, the only Folsom points in Arizona are found on 
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the Colorado Plateau. Plainview points, from the late Paleoindian period, are 

found in southern Arizona, but it appears that Archaic lifestyles, characterized 

by increasing use of plants and small animals, were predominant in the 

Southwest during the periods when Folsom and late Paleoindian cultures thrived 

on the Great Plains. There remains the possibility, however, that there was both 

spatial and temporal overlap between these different subsistence strategies 

(Faught and Freeman 1998). 

In general, the high mobility and low population density of populations in 

the Paleoindian period suggests that humans had little impact on their landscape, 

especially when compared to the large villages, agricultural fields, and irrigation 

networks of sedentary Hohokam farmers. However, human hunting, in 

conjunction with changes in climate, may have led to the extinction of many 

large Pleistocene mammals (Martin and Klein 1984; Martin 1967). This could 

be seen as the beginning of a long history of culturally modified environments in 

southern Arizona. 

Early Archaic (7500-3500 B.C.) 

Archaic cultures in the Southwest began sometime between 8700-5000 

be, with the appearance of subsistence strategies that were more focused on 

plants and small animals than are usually associated with Paleoindian big game 

hunters (Mabry and Faught 1998:53). In southern Arizona, the Early Archaic is 

known as the Sulphur Springs stage of the Cochise Culture (Sayles and Antevs 
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1941). The increased importance of smaller food packages is demonstrated 

through the appearance of ground stone, including one-handed manos, slab 

metates, and bedrock mortars. Megafauna is generally absent at these sites, with 

smaller animals making up more of the hunted diet (Huckell 1996a; Mabry and 

Faught 1998:53). 

During the early periods of the Archaic, conditions may have been fairly 

good for hunters, since some animals, like deer and even bison, may have been 

present or more abundant. The climate in southern Arizona was more humid, 

with raised water levels and woodland expansion (Mabry and Faught 1998:53). 

However, from 6000-2000 be, the hotter and drier Altithermal period may have 

led to wide-scale abandonment of the Southwest (Mabry and Faught 1998:66). 

Occupation continued in better-watered regions, especially in the mountains, but 

there is very little evidence for people living in the southern basin and range 

during this period (Mabry 1998b:65). 

Compared to the Paleoindian period, the populations of the Early Archaic 

were somewhat less mobile. This can be seen through the small investment in 

site furniture that began to appear in the archaeological record, including 

roasting pits, fire-cracked rock features, and storage pits lined with slabs (Mabry 

and Faught 1998:53). Compared to later populations, of course, the Early 

Archaic people were still quite mobile. This is suggested by the cultural 

homogeneity across the Southwest and the presence of marine shells from the 

Pacific Ocean or Sea of Cortez, areas that may have been visited as part of wide-
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ranging mobility strategies (Huckcll 1996a; Mabry and Faught 1998:53). With 

decreased mobility, and possibly higher population densities. Early Archaic 

people may have had a more significant impact on the landscape and its 

resources than Paleoindian people. However, partial or complete abandonment 

of this area during the AItithermal period limited the degree of anthropogenic 

environmental change. 

Middle Archaic (3500-1500 B.C.) 

Important transformations in the prehistoric settlement and subsistence 

patterns of southern Arizona took place during the Middle Archaic period. It 

was during this time that larger populations first entered the region and began to 

build small, probably seasonal, habitations. The pattern of lagomorph-

dominated hunting economies, which continued throughout the prehistoric 

sequence, was initially established during this period. In addition, the Middle 

Archaic witnessed the introduction of the first domestic plants. 

The Middle Archaic in southern Arizona is known as the Chiricahua stage 

of the Cochise culture (Sayles and Antevs 1941). Population increases at this 

time are suggested by a far larger number of sites found in the region, especially 

sites that date to after 2500 be (Mabry 1998b:74). More intensive occupation of 

the Sonoran Desert basin and range area was possible at this time because the 

climate improved greatly over the Altithermal period, with more effective 

moisture and the expansion of grasslands (Mabry 1998b:74). At the end of the 
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Altithermal, around 2000 be, the vegetation of southern Arizona was largely 

identical to the modern structure of the Sonoran Desert biotic community (Van 

Devender 2000:66). 

Plant-based economies in the Middle Archaic are suggested by the 

increasing number and types of ground-stone, including the addition of basin 

metates, mortars, and pestles (Huckell 1996a). Wild seed plants undoubtedly 

were being processed with this groundstone, but the very first domestic maize in 

the region also appears around 2000 be (Mabry 1998b:74). As the dates for 

early corn in the Southwest continue to be pushed back to the end of the 

Altithermal, it is possible that the evidence will eventually show that agricultural 

communities, side-by-side with foraging societies, were among the earliest to re-

colonize the desert regions when climatic conditions improved. Perhaps all 

foraging societies of the Middle Archaic did have access to Mesoamerican 

domesticates, whether or not they chose to use them. Although it is not clear 

exactly where either agricultural or foraging populations came from, the 

movement of Gypsum points into the region from 4500-3000 bp may reflect 

contact with or migration from Mesoamerica (Mabry 1998b:75). This would 

support linguistic evidence that suggests that the earliest farmers in the 

Southwest were Uto-Aztecan communities with agriculture-focused economies 

that migrated into the region from central Mexico (Hill 2001). 

Increased population density and decreased mobility are suggested by a 

larger number of sites and greater investment in architectural features. The first 



61 

simple habitation structures in southern Arizona, small pithouses, date to the 

Middle Archaic. Basin-shaped hearths and rock-filled pits are also found 

(Huckell 1996a:341; Mabry 1998b:78). Huckell (1996a:355) suggested that 

these structures, usually found on basin floors, might represent an increase in 

residential stability at lower elevations during the winter months. Compared to 

later communities, however, the people of the Middle Archaic were probably still 

quite mobile. The sites from this time period have low artifact densities, few 

habitation structures, and no obvious features for storage (Huckell 1996a:341). 

Faunal evidence for Bayham's (1982) study of Ventana Cave suggests that both 

upland and lowland regions of the Sonoran Desert were used residentially, as 

opposed to the logistic use that is documented from later time periods. If 

Bayham and Huckell's conclusions are correct, this would suggest winter 

occupations of basin floors, but seasonal movement, especially through higher 

elevations, during the spring, summer, and fall months. 

The typical lagomorph-dominated hunting economy seen in Hohokam 

assemblages was first established in the Middle Archaic (James 1990b; Szuter 

1989a, 1991; Szuter and Bayham 1989). Although more artiodactyls are found 

in faunal assemblages from sites that are located at higher elevations, 

artiodactyls in general appear to have been a minor component of the hunted 

diet, and those artiodactyl species are generally restricted to the deer, bighorn 

sheep, and pronghorn antelope that are also found in later periods (Bayham 

1982). Bison bones have been found at sites dating to the Chiricahua stage. 
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including one second phalange and a rib head from the Tator Hills site (James 

1993), and one immature bison skull found south of Tucson (Huckell 1996b:33; 

Mabry 1998b;74). Bison were also found in Chiracahua levels in Whitewater 

Draw (Sayles and Antevs 1941). but there are some doubts about the association 

between the artifacts and the large mammals (Waters 1986). Even assuming that 

the isolated finds of Middle Archaic bison were actually the remains of a hunt, it 

is unlikely that they were an important component of the diet. These three bones 

are the only documented bison remains from a time period when the hunting 

economy was otherwise dominated by the presence of small mammals, especially 

lagomorphs. 

Late Archaic / Early Agricultural Period (1500 B.C.-A.D. 1 )  

The first agricultural villages developed during the Late Archaic. This 

period has also been referred to as the Early Agricultural Period (Huckell 1990, 

1995, 1996a), or the Formative Period (Roth 1996a). Unfortunately, the terms 

used to describe this time period can be as confusing as they are numerous. The 

term Formative Period has been variously used to refer to the Late Archaic and 

Early Ceramic Periods combined, or alternatively, used to only refer to the Early 

Ceramic Period (Roth 1996a; Whittlesey and Ciolek-Torrello 1996). Further 

confusion can be added to this mix because the terms "Late Archaic" and "Early 

Agricultural Period" are used to refer to a temporal period (around 1500 B.C. to 

A.D. 1), but the same terms are also used to refer, not only to the time period. 
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but to the subsistence strategy thought to be practiced by the inhabitants of a 

particular site. Therefore, "Late Archaic" can be used to denote sites (or 

populations) that do not produce evidence for maize cultivation, but that date to 

the same time period as the Early Agricultural Period sites (or populations) that 

do have evidence for domestic plants (Huckell 1995, 1996a;343). This study 

will use the term Early Agricultural Period in the purely chronological sense, to 

denote all sites dating to the time period from 1500 B.C. to A.D. 1. 

The Early Agricultural Period in southern Arizona consists of the San 

Pedro (2500-500 BC) and Cienega (500 BC- AD 200) stages of the Cochise 

Culture (Huckell 1996a). Much of our information about the San Pedro phase 

comes from excavations at the site of Cerro Juanaquena in northern Chihuahua 

(Hard and Roney 1998), and Las Capas, in southern Arizona (Diehl 2003; Sliva 

2003). The site of Las Capas, as well as another San Pedro site excavated by 

Desert Archaeology, Inc., AZ AA: 12:92 (ASM), provided two of the faunal 

assemblages analyzed for this dissertation. Cerro Juanaquena, Las Capas, and 

AA; 12:92, along with other early village sites, are situated along rivers that 

provided water for irrigation or floodwater farming. The spread of agricultural 

communities into other parts of the Southwest may have taken place through 

migrations along rivers as well (Damp et al. 2002). 

If early agriculture came to the Southwest through migrations of 

agricultural peoples, then they likely entered this region from northern Mexico 

(Berry and Berry 1986). Unfortunately, at this time, comparatively little is 
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known about the archaeology of the Early Agricultural Period in Mexico (P. Fish 

and Fish 1994). Linguistic evidence, however, may support a Mexican origin for 

agricultural populations in the Southwest (Hill 2001). Agricultural adaptations 

may have spread along river valleys from Mesoamerica into the Southwest, 

moving first into the Santa Cruz and San Pedro valleys (Stone and Bostwick 

1996). The Early Agricultural Period populations from these valleys may have 

eventually founded the Red Mountain phase settlements in the Phoenix Basin 

(Bayman 2001:267). This would suggest that non-riverine populations may 

have existed that did not participate in these agricultural economies. 

The Cienega phase witnessed the development of a variety of agricultural 

villages on the tloodplain of the Santa Cruz River in the Tucson Basin, including 

the site of Los Pozos, which was one of the assemblages analyzed for this 

dissertation (Diehl 2003; Sliva 2003). The number and size of sites from the 

Cienega phase suggest increased populations, and possibly increased residential 

stability. Outside of these riverine environments, however, it is not clear whether 

or not there were existing foraging populations that did not use agriculture, or if 

desert and upland sites represent logistical or seasonal occupations by the 

floodplain desert farmers (Huckell 1990, 1995; Roth i 989, 1992). 

Villages sprouted up along permanent and semi-permanent water sources 

during the Early Agricultural Period. Starting between 1400-800 be, villages 

with high corn ubiquity and irrigation ditches are found, and they include pit 

structures, large midden accumulations, house groups, communal structures, and 
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formal burial areas (Mabry 1998b:74). An increase in population levels, as well 

as more intensive use of land, is seen in the San Pedro phase through larger sites 

with higher densities of artifacts as well as a wider range of features than are 

seen at earlier sites. Site features include shallow, oval pithouses, irrigation 

ditches, and bell-shaped pits in both intra- and inter-mural contexts (Diehl 2003; 

Huckell 1996a;344; Sliva 2003). The bell-shaped pits suggest a new reliance on 

storage, and other forms of storage technology also increased during the San 

Pedro period, including baskets and other storage pits in other shapes. This may 

suggest longer occupations of the floodplain environments in particular, but 

continued mobility on a seasonal basis (Huckell 1996a;344; Wills 1995; Wills 

and Huckell 1994). Cienega phase architecture is typified by round structures, 

with hearths and a variety of storage pits. Although some early villages in the 

Cienega phase had hundreds of pithouses, it is estimated that only one or two 

dozen were ever occupied at a time (Gregory 2001). 

Plants and small animals dominated the economies of the Early 

Agricultural Period, with agricultural products providing a substantial portion of 

the diet for the first time. Maize is the only domesticate found in large 

quantities, but there have been isolated finds of possible beans and squash in 

Cienega period sites. Such finds arc so rare that it is likely that these 

domesticates would not have been a significant part of the economy (Huckell 

1996a:345; Whittlesey and Ciolek-Torrello 1996). Linguistic evidence also 

supports the idea that beans and squash were introduced into the agricultural 
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system significantly later than the introduction of corn (Hill 2001). The 

economic importance of both wild and domestic plants in the Early Agricultural 

Period is suggested by large numbers of groundstone artifacts, roasting features 

and storage pits (Wills 1995). Plant processing tools are characteristic of the 

San Pedro stage, including one-handed manos, basin metates, mortars, and 

pestles in a wide range of sizes (Huckell 1996a:344). In the Cienega phase, 

there was an elaboration of ground stone technology, which came to include 

stone rings, disks, and rods (Huckell 1996a; Matson 1991). 

In a continuation of earlier Middle Archaic adaptations, the botanical 

remains from these sites suggest many wild plants were being exploited, in 

addition to corn agriculture. Interestingly, as will be shown in Chapter 6, while 

the botanical remains from early floodplain villages suggest that riverine 

resources were important, this does not appear to be the case for faunal 

assemblages (Diehl and Waters 2003). Small mammals, especially lagomorphs, 

dominate the faunal assemblages, and even the trace of bison that occurred in the 

Middle Archaic was gone by the Early Agricultural Period (James 1990b; Szuter 

1989a, 1991; Szuter and Bayham 1996). Hunting of small animals may have 

been facilitated by the introduction of the bow and arrow during this period, as 

early as 800 B.C. (Bayman 2001:265; Mabry 1998b:75; Sliva 1999). 

The earliest villagers of the Sonoran Desert invested significant time and 

energy into the success of their agricultural crops. Early Agricultural Period 

populations worked to ensure yields of domestic (and possibly wild) plants 
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through water-control methods, including wells and irrigation ditches. Such 

features have been found at both San Pedro and Cienega stage sites in the 

Tucson Basin, including Las Capas, Santa Cruz Bend, Costello-King, Los Pozos 

and Wetlands (Diehl n.d.; Ezzo and Deaver 1998; Freeman 1998; Gregory and 

Mabry 1998; Mabry 1998a; Sliva n.d.). Terracing that may have been used to 

control run-off and create agricultural fields at the San Pedro site of Cerro 

Juanaquena, in Chihuahua (Hard and Roney 1999). 

Some reduction in residential mobility seems fairly certain in the Early 

Agricultural Period (Roth 1996b; Sayles 1945; Whittlesey and Ciolek-Torrello 

1996). In addition to greater investment in architecture and increased artifact 

densities, the labor demands of agriculture would have limited mobility through 

the spring and summer. There is also evidence for decreased mobility from 

obsidian sourcing data. Most non-local obsidian sources drop out of the 

archaeological record between the Middle Archaic and the Early Agricultural 

Period (Shackley 1996). 

The overall picture of increasing population density and sedentism, as 

well as the greater investment in agricultural techniques, suggests that Early 

Agricultural Period people affected their environment far more significantly than 

any previous populations. Irrigating, growing crops, building villages, clearing 

the land through burning and cutting of vegetation, gathering, and hunting would 

all have had profound impacts on the environment. The wide-reaching 

implications of the cultural modification of the natural environment has been 
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documented for both prehistoric and modern peoples in the Sonoran Desert 

(Fish and Nabhan 1991; Fish 2000; Nabhan et al. 1983; Mellink 1985; Rea 

1979). Faunal analysts in the Southwest have suggested that these activities 

could have had a variety of affects on animal populations, including increasing 

habitat for some small animals, like lagomorphs, while depressing populations 

of larger animals, such as artiodactyls (Cannon 2000, 2002; Szuter 1989a, 1991). 

Although the striking differences between Early Agricultural Period sites 

and their counterparts in the Middle Archaic suggest that profound changes took 

place in population organization, subsistence adaptations, and mobility, these 

early villages were not necessarily exact copies of later Hohokam period 

communities. Despite the likelihood of significantly increased population 

density and residential stability, there is still evidence that mobility may have 

been higher during the Early Agricultural Period than in subsequent times. A 

transhumant pattern of mobility has been suggested by some researchers who 

believe that non-riverine sites were used as seasonal camps by the inhabitants of 

fioodplain villages (Matson 1991; Minnis 1985, 1992; Roth 1996b; Shackley 

1996; Whittlesey and Ciolek-Torrello 1996; Wills and Huckell 1996). They 

argue for residential shifts between base camps on the fioodplain, where maize 

was planted, tended, harvested, and stored, and camp sites in the upper bajadas, 

where wild resources, such as cacti and artiodactyls, were procured and 

processed. Over time. Early Agricultural Period populations may have had 

longer periods of residential stability, with only logistical use of upland resources 



69 

(Huckell 1996a; Mabry 1998b:82; Whittlesey and Ciolek-Torrello 1996). 

Mobility, or at least rapid population expansion, is suggested by the 

apparent cultural homogeneity among agricultural villagers throughout the 

Southwest at this time (Huckell 1996a; Irwin-Williams 1967; Mabry 1998b; 

Matson 1991). The use of bell-shaped pits that could be sealed, and that were 

often located extramurally, implies that in-ground stores may have been hidden 

for part of the year when villages were abandoned. Bell-shaped pits ceased to be 

the primary storage vehicle in later Hohokam periods, when there is ample 

evidence for year-round occupation (Whittlesey and Ciolek-Torrello 1996:53). 

Fauna! evidence, however, suggests that non-riverine sites may have been used 

logistically, rather than residentially. Bayham's (1982) work at Ventana Cave 

suggested that Early Agricultural Period populations were using the site as a 

hunting camp, rather than maintaining a seasonal residence in the area, as was 

the case in the Middle Archaic period. However, the lack of good chronological 

control in his sample may mask differences in the use of the site during the 

earlier and later phases of this period (Roth and Huckell 1992). 

Early Agricultural Period populations appear to have significantly 

increased their dependence on small seed foods. However, there is little evidence 

for an investment in more intensive processing technology. The earliest ceramics 

in the Southwest were produced during the San Pedro phase, but their function 

was not obviously tied to subsistence practices. It has been argued that these 

wares had ritual, rather than economic, functions, so the presence of ceramics 
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does not suggest that populations were attempting to maximize the caloric return 

of maize or minimize their risk of crop loss through the cooking and storage of 

seed foods (Heidke and Ferge 2001:187). Small seed jars (about the size of a 

first), as well as small, shallow bowls and platters are the only vessel forms 

found in the Early Agricultural Period, and even these are scarce. For example, 

at the Late Cienega phase site of Los Pozos, the 1995 excavations yielded over 

17,000 pieces of faunal bone, and over 6,000 lithics, but only 20 sherds (MNI = 

17) (Heidke and Ferg 2001:167; Gregory 2001). 

Although maize remains are very common in some San Pedro and 

Cienega phase sites, Early Agricultural Period villagers may not have been as 

dependent upon maize as later Hohokam populations. The high ubiquity of corn 

in Early Agricultural Period sites, that is, the high number of archaeological 

samples that produced corn remains, could be the result of better preservation 

due to less intensive processing practices. Ears of corn appear to have been 

roasted, rather than ground for flour (Whittlesey and Ciolek-Torrello 1996:52). 

Less intensive processing is also suggested by the groundstone assemblages. 

Trough metates and two-handed manos, both more efficient tools for grinding 

large amounts of com, are absent from groundstone assemblages during the 

Early Agricultural Period (Whittlesey and Ciolek-Torrello 1996:58). 

Furthermore, although maize has a great deal of phenotypic plasticity, there is 

very little change in maize morphology during the Early Agricultural Period. 

This suggests few selective pressures were brought to bear on maize populations 
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during this time (Wills and Huckell 1994:35). 

The lack of ceramic technology suitable for storage and intensive food 

processing also argues against high population levels and heavy dependence 

upon maize agriculture among Early Agricultural Period populations. The 

presence of clay figurines and seed jars show that Early Agricultural Period 

peoples were aware of ceramic technology, but did not use it for subsistence 

purposes such as cooking or large-scale storage (Whittlesey and Ciolek-Torrello 

1996:51). Early agriculturalists may have been too mobile, and/or too little 

dependent upon domestic crops, to need specialized ceramic containers 

(Whittlesey and Ciolek-Torrello 1996:51). 

If seasonal mobility was still important during the Early Agricultural 

Period, then agriculture may have been used to supplement and enhance the 

upland/lowland seasonally mobile strategy that developed during the earlier 

Archaic periods. Agriculture, in this view, was just one part of an intensive 

foraging adaptation, one that allowed larger populations to stay in riverine 

environments longer, in order to more fully exploit seasonally available foods 

(Wills and Huckell 1994). 

Early Ceramic Period (A.D. 1-500) 

The Early Ceramic period, for the purposes of this study, is defined as the 

Red Mountain phase in the Phoenix basin, and the Agua Caliente phase in the 

Tucson basin. The later Vahki phase in Phoenix and Tortolita phase in Tucson 
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are sometimes included in the Early Ceramic period, but often are considered 

part of the Pioneer period (Roth 1996a; Whittlesey and Ciolek-Torrello 1996). 

The Early Ceramic period is characterized by small hamlets of 

approximately 25-40 people, supported through floodwater farming in desert 

basins (Cordell, Doyel and Kintigh 1994:119; Whittlesey and Ciolek-Torrello 

1996:54). Pithouses continued to be built in small circular or oval shapes, but 

the houses were more formal in layout and structure than in the Early 

Agricultural Period, with plastered hearths and defined entry-ways (Whittlesey 

and Ciolek-Torrello 1996:55). There was no formal organization to the layout of 

pithouses within the villages, but some larger, possibly ceremonial, structures 

were built (Mabry 1998a; Whittlesey and Ciolek-Torrello 1996:54). Despite 

evidence for greater residential stability, research suggests a continuation of 

riverine and upland resources use during this period, possibly including seasonal 

residential mobility with recurring occupation of floodplain village sites 

(Whittlesey and Ciolek-Torrello 1996:55). 

A form of plain ware pottery appeared across the Southwest at more or 

less the same time at the beginning of the Agua Caliente and Red Mountain 

phases. In comparison to the few figurines and seed-jar sherds found in the 

Early Agricultural Period, this plainware, formed through coiling and scraping, 

was more technically sophisticated (Whittlesey and Ciolek-Torrello 1996:54). 

The arrival of the earliest pottery in the Southwest may also have heralded a time 

of greater regional diversity and differentiation, probably due to increased 
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territoriality and decreased mobility (S. Fish and Fish 1994). However, ceramics 

were still not as widely used in the Early Ceramic period as in later Hohokam 

village sites. The pottery was usually created in the form of seed jars and 

hemispherical bowls. The range of types was narrow, and these could only be 

used for small-scale storage, suggesting that intensive processing and storage of 

seed-foods was not as important as in later periods (Whittlesey and Ciolek-

Torrello 1996:57). 

As in the Early Agricultural Period, corn was ubiquitous at Early Ceramic 

period sites, but other cultigens, including beans and squash, were rare or absent 

(Whittlesey and Ciolek-Torrello 1996:54). Beans and squash do not appear to 

have been introduced until the Pioneer period, although beans do not preserve as 

well as maize, and therefore may be archaeologically absent, even though they 

were a part of the diet (Gasser and Kwiatkowski 1991b:430). The ground-stone 

assemblages in the Early Ceramic Period resemble those used by earlier Archaic 

peoples, with basin metates and small manos. Technology associated with more 

intensive processing of seed foods, including trough metates and two-handed 

manos, do not appear until the Pioneer period (Whittlesey and Ciolek-Torrello 

1996:58). 

Very little is known about Early Ceramic Period faunal assemblages, since 

only a handful have been analyzed (Cairns and Ciolek-Torrello 1998; Thiel 

1998). As will be discussed in the remainder of this dissertation, lagomorphs 

continue to dominate faunal assemblages from this time period. With so few 
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samples, it is difficult to assess the degree to which people impacted the habitats 

of native plants and animals. However, the evidence of increased sedentism seen 

in the archaeological record may suggest that riverine environments, especially, 

underwent more and more manipulation by human populations. 

Hohokam Pioneer Period (A.D. 500-750) 

The Pioneer period consists of the Vahki, Estrella, Sweetwater (and 

possibly Snaketown) phases in the Phoenix basin, and the Tortolita (and possibly 

Snaketown) phases in the Tucson basin. Many defining aspects of Hohokam 

culture came together in the Pioneer period, including red-on-buff ceramics, ball 

courts, and an increase in the canal irrigation that was first developed in the 

Early Agricultural Period (Bayman 2001:267). Villages were still fairly small, 

probably housing less than 100 people at any one time, although larger 

settlements of up to 120 houses developed by the end of the Tortoiita/Vahki 

phases (Cordell, Doyel and Kintigh 1994; Whittlesey and Ciolek-Torrello 

1996:54). Pioneer period pithouses commonly incorporated interior features, 

including storage pits, but these were usually shallower than the pits associated 

with Early Agricultural Period habitations. Ceramic technology and above-

ground store rooms may have replaced bell-shaped pits as the primary storage 

tools (Whittlesey and Ciolek-Torrello 1996:59). 

Intensification of maize processing and storage occurred during the 

Tortolita or Vakhi phases, using better-made and more ubiquitous pottery. The 
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presence of slab metates, tabular knives, and a wider variety of ground stone 

shapes also supports this conclusion (Whittlesey and Ciolek-Torrello 1996:59). 

New cultigens, such as beans, squash, and cotton, become more frequent during 

the Pioneer period, although the full range and abundance of Hohokam cultigens 

do not appear until the Late Pioneer or Colonial periods (Gasser and 

Kwiatkowski 1991a; Whittlesey and Ciolek-Torrello 1996:59). 

Increasing population densities and residential stability are suggested by 

the greater regional variability in material culture that appeared in the Pioneer 

period. Artifacts, architecture, and site structure all suggest that the Pioneer 

period inhabitants of the Tucson basin were quite different from those in the 

Phoenix basin. Furthermore, there is a continuation in the differences between 

riverine village sites and the more ephemeral occupations of upland and desert 

locations. These differences may reflect diverse populations in these areas, or 

logistic use of non-riverine resources by basin-floor village inhabitants 

(Whittlesey and Ciolek-Torrello 1996:62). 

Evidence from Vcntana Cave suggests that Hohokam period people 

increasingly used logistic strategies to hunt upland artiodactyl resources as 

population aggregation allowed some farmers to break free from agricultural 

labor constraints (Bayham 1982). Although it is not clear that this pattern of 

resource intensified between the Early Agricultural Period and the Pioneer 

period, it certain appears to have continued (see Chapter 5). 

Increased population densities and fully sedentary villages appear to be 



76 

supported by the evidence from the Pioneer period. However, the impact these 

small village populations had on their environment may not have been as great 

as that seen in later time periods. For example, some of the plant taxa that are 

commonly considered to be field weeds, such as little barley grass, are quite rare 

in the Pioneer period, but much more common in the Colonial and Sedentary 

(Gasser and Kwiatkowski 1991b:442). 

Colonial Period (A.D. 750-950) 

The Colonial period was marked by the expansion of agricultural 

communities, large-scale irrigation systems, and the use of rain-fed agricultural 

techniques that brought sedentary populations and more intensive subsistence 

strategies into the non-riverine regions of southern Arizona. The Colonial period 

consists of the Gila Butte and Santa Cruz phases in the Phoenix basin, and the 

Canada del Oro, and Rillito phases in the Tucson basin. Hohokam populations 

grew during the early Colonial period, and numerous villages were founded, 

especially along the Salt and Gila rivers, where canal irrigation fed larger and 

more aggregated populations fCordell, Doyel and Kintigh 1994:120). By the 

Santa Cruz phase, the Phoenix basin was home to villages that held 300-500 

people, some of which were connected through complex canal systems {Dayman 

2001:271). The geographic range of the Hohokam expanded during this period, 

while more and more of the land within the corc Hohokam settlement area was 

filled (Bayman 2001:273). 
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Colonial period populations lengthened irrigation systems and brought 

more land into production to intensify agricultural adaptations (Gumerman 

199 lb: 8). The use of both upland and lowland environments continued into the 

Colonial period. Some sites in more peripheral environmental zones may 

represent seasonal occupations or logistic sites associated with populations along 

the rivers (Bayman 2001:273 ), but fieldhousc and farmstead sites are seen in 

both riverine environments and in non-riverine areas. These are thought to 

represent cither seasonal occupations of farmers who otherwise live in larger 

villages, or small, year-round habitations (Henderson 1989). Year-round or 

seasonal occupation of the fields would have been particularly important for 

floodwater/runoff agricultural strategies, since diverting water to or from fields 

at the time of rainfall would have been critical (Fish and Nabhan 1991). 

The increase in habitation sites away from riverine environments, and the 

increasing logistic use of upland and desert habitats, was concurrent with the 

increasing formality of Hohokam sites. This included the emergence of true 

house clusters with multiple structures and outdoor work areas, more formal 

disposal patterns for trash, as well as central plazas and public architecture in the 

form of ballcourts and platform mounds (Bayman 2001:271; Gumerman 

1991b). All in all, these changes paint a picture of decreased mobility and 

increasing population density. 

Hunting economies were dominated by small game, although Bayham's 

(1982) work suggests that long-distance hunting for large game was 
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increasingly important as population aggregation facilitated some long-distance 

hunting (Speth and Scott 1989). Little barley, a wild weedy plant that probably 

grew in or along cultivated fields, was increasingly encouraged and cultivated 

by Colonial period peoples (Bohrer 1991; Gasser and Kwiatkowski 1991 a). 

Sedentary Period (A.D. 950-1150) 

Population growth and agricultural intensification mark the Sedentary 

period, which consists of the Sacaton phase in the Phoenix Basin and the Rincon 

phase in the Tucson Basin. Larger sites, the formation of site hierarchies, and 

the continued colonization of less productive ecological zones, such as upland 

regions and along ephemeral washes, suggest that the population was increasing 

and re-organizing (Gumerman 1991b). A wider variety of dryland farming 

techniques were used in order to bring non-riverine areas into production, 

suggesting a further intensification of the economy. Village sites, located on the 

floodplains during the Early Agricultural Period, moved onto river terraces and 

away from the rivers during the Sedentary period, and an increasing number of 

logistic sites were located on the peripheries of these villages (Bayman 

2001:275). 

A large number of water control devices, including check dams, rock 

piles, and reservoirs, allowed for agricultural intensification, including double 

crops of corn each year, fed by irrigation water (Bayman 2001:275). A wider 

variety of other domesticates were grown in the Sedentary period, including 



79 

beans, squash, cotton, barley grass, and tobacco, but the use of these plants was 

uneven across the Hohokam cultural region. Wild plants, especially mesquite, 

agave, and cacti, continued to be an important component of Sedentary period 

economies (Bayman 2001:276; Gasser and Kwiatkowski 1991a). Cheno-ams, 

weedy annuals that thrive on disturbed, irrigated ground, had been used by the 

Hohokam since the Pioneer period, but the first domestic forms appeared in the 

mid-Sedentary. It is not clear whether these were the result of local 

domestication events or if the domestic forms were brought in from elsewhere 

(Gasser and Kwiatkowski 1991a). 

Undoubtedly, changes in population organization had affects on the 

subsistence practices of the entire Hohokam system. The growth of site 

hierarchies and public architecture may suggest that some villages were 

beginning to draw in visitors from surrounding communities. The integration of 

multiple sites into large communities could lead to the pooling of resources from 

multiple habitation zones, and the intensification of agricultural production in 

non-riverinc settings. This pattern seems to be fully developed in the Classic 

period (e.g. Fish, Fish and Madsen 1992a), but it may have its roots in earlier 

Sedentary period settlement patterns. In later time periods, these villages may 

have concentrated certain high-status food items, such as large game or cactus 

fruits, through trade and exchange networks (Bayman 2001; Gasser and 

Kwiatkowski 1991a). 

The environmental impact of these Hohokam populations must have been 
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great. Pollen and macro-botanical data suggest that weedy plants were thriving 

and possibly deliberately encouraged by the clearing and irrigation of land for 

agricultural fields (Fish 1985, 2000; Gasser and Kwiatkowski 1991a). The 

extensive use of both riverine and non-riverine habitats would have also affected 

small animal populations, including rodents and lagomorphs (Szuter 1989a, 

1991). 

Classic Period (A.D. 1150-1450) 

The impact of Hohokam populations on their environment was probably 

most extreme during the Classic period when large populations brought 

previously marginal agricultural land into production, and aggregated sites 

suggest movement of people and subsistence goods around the landscape. The 

Classic period consists of the Soho and Civano phases in the Phoenix basin, and 

the Tanque Verde and Tucson phases in the Tucson basin. A Santan phase has 

also been suggested to describe the Sedentary to Classic period transition 

(Dayman 2001:280). Although population size was stable at this time, the 

society underwent population organization prior to dramatic declines in 

population levels at the end of the Classic period (Dean. Doelle, and Orcutt 

1994). 

House construction styles changed during the Classic period, from semi-

subterranean pit-house architecture to mostly above-ground, adobe-walled 

constructions. This type of structure was widespread after A.D. 1150 (Bayman 
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2001:281). Groups of adobe houses within villages formed compounds, usually 

enclosed by an adobe wall, and housing one or more extended families (Reid and 

Whittlesey 1997:101). 

The large Classic period populations re-organized into aggregated 

communities with increasing evidence for social differentiation. Exotic materials 

were more and more frequently concentrated at larger sites with platform 

mounds (Bayman 2001:285). These platform mounds were the focus of public 

ceremonies, and in the Late Classic, rooms built on top of the platform mounds 

were used as residences, probably for high status families (Gumerman 1991b). 

Further evidence for social differentiation includes burials with variable amoimts 

and qualities of grave goods (Bayman 2001:287; S. Fish and Fish 1994:26). 

During the Classic Period, a significant and easily visible change in the 

hunting economy occurred, for the first time since the M iddle Archaic. Although 

lagomorphs continued to be the focus of hunting, there is some evidence for a 

broadening of the diet, as well as inequalities in how meat was distributed among 

the population (Bayman 2001:284). Some large Classic period sites along major 

rivers show evidence for the extensive use of fish, something that is rare or 

absent in earlier periods (James 1994. 2003). At the same time as non-mammal 

species appear to enter the diet at some sites, artiodactyls become increasingly 

the focus of ritual as well as dietary attention. A scries of ritual deposits of 

artiodactyl bone have been found at archaeological sites from the Classic period 

(Szuter 1989a, 1991). The aggregation of populations during this time may 
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have facilitated long-distance hunting of large game (Bayham 1982; Speth and 

Scott 1989). 

Agricultural intensification continued into the Classic period, including 

increased use of the upland and desert areas for the harvesting and cultivation of 

wild and domestic foods. Within core settlement areas, canal irrigation was 

expanded and dry-land farming was intensified along the periphery (Bayman 

2001). Agave cultivation, as seen through the emergence of large numbers of 

rock-pile fields, took on great significance in the Classic period (Fish 1995; 

Gasser and Kwiatkowski 1991b). Hohokam communities, centered on platform-

mound sites, integrated multiple habitat zones and agricultural technologies 

through lateral use of land away from riverine areas (P. Fish and Fish 1991, 

1994). This effectively intensified agricultural production, even in areas that 

were marginal for maize and other dietary staples. 

Post-Classic (after A.D. 1450) 

The Hohokam of the Post-Classic Polvoron phase looked significantly 

different from Classic period populations. Platforai mounds and surface adobe 

compounds ceased to be built, and were replaced by simple pit houses and a less 

intensive economic adaptation. Polvoron phase jacal pithouses were clustered 

into small settlements along short irrigation systems. The time period was also 

characterized by redware and Salado polychromes (Bayman 2001:290; 

Gumerman 1991b). 
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Some researchers have argued that the Polvoron phase represents a 

massive decline in population levels at the end of the Classic period that led to 

the abandonment of large villages in the Hohokam region, beginning in the late 

1300's (Dean, Doelle, and Orcutt 1994; Reid and Whittlesey 1997:107). Others 

scholars suggest that Polvoron settlements were mostly contemporary with 

Civano phase settlements. In this view, the Polvoron represents peripheral, 

possibly more transient, members of larger communities (Bayman 2001:291). 

This debate will continue until we have better chronological control over 

individual site segments. 

Regardless of interpretations of the Polvoron phase, it is clear that the 

Hohokam culture did not survive in its entirety up to the Contact period in the 

late 1600's. The earliest written records of European contact suggest that the 

populations Spanish explorers encountered in southern Arizona were much 

smaller than archaeological evidence suggests for the Classic period Hohokam, 

and their economic and social adaptations were less complex (Bayman 

2001:292). There is evidence for population movement throughout the 

Southwest at this time, and that may have contributed to conflict in the Hohokam 

area (Reid and Whittlesey 1997:107). Alternatively, it has been argued that the 

Hohokam decline was the result of climate deterioration or the failure of crops 

due to drought, flood, or salinization of the fields, introduction of European 

diseases, or local and external warfare (Bayman 2001:291; P. Fish and Fish 

1994; Reid and Whittlesey 1997:108). 
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Conclusion 

The Early Agricultural Period, which saw the development of the first 

large village sites with high ubiquities of maize remains, is best understood in its 

environmental and cultural context. Middle Archaic sites in southern Arizona 

provide the first evidence for some of the technological and economic 

adaptations that were further developed in the Early Agricultural Period, such as 

pit houses and the first domestic maize. However, while the Early Agricultural 

Period villages from southern Arizona have many characteristics that separate 

them from Middle Archaic sites, including evidence for greater residential 

stability and reliance on corn agriculture, these earliest village sites are also 

distinct from the sequence of Hohokam cultures that follow them. 

Some aspects of classic Hohokam adaptations, such as irrigation systems, 

were certainly first developed in the Early Agricultural Period, but other 

important components of the Hohokam cultural system, including ceramic and 

groundstone technology for intensive plant processing and storage, were not 

present in these early villages. The following chapters of this study will focus on 

how zooarchaeological data from sites from the time periods discussed here can 

shed light on the similarities and differences in residential stability and resource-

use intensity between populations from before, during, and after the transition to 

agriculture. 



CHAPTER 3: THE SAMPLE, SITES, AND METHODOLOGY 

The original impetus for this dissertation was the fauna from two 

important Early Agricultural Period sites in the Tucson basin excavated by 

Desert Archaeology, Inc. (Diehl 2003; Gregory 1999, 2001; Sliva 2003). The 

sites of Las Capas (AZ AA: 12:111 [ASM]), from the San Pedro and Early 

Cienega phases, and Los Pozos (AZ AA; 12:91 [ASM]), dating to the Middle 

Archaic and Late Cienega phase, are unique among Early Agricultural Period 

sites in this region because they produced substantial fauna 1 remains ( Waters 

2003a; Wocherl 1999, 2000). In addition to the large fauna I assemblages, (both 

Los Pozos and Las Capas yielded over 40,000 specimens), a substantial amount 

of additional data has been collected from both sites, including extensive 

radiocarbon and fluorine dating, analyses of lithics, groundstone, and 

paleobotanical remains, as well as use-wear analysis of the bone tools (Diehl 

2003; Gregory 1999, 2001; Sliva 2003). 

With the large sample sizes of fauna and other materials, as well as the 

extensive analyses already performed by Desert Archaeology Inc., these sites 

provide the perfect opportunity to measure the degree of sedentism and economic 

intensity practiced by early villagers in the Southwest. An additional Early 

Agricultural Period site, AZ AA: 12:92 (ASM), dating to the Middle Archaic, 

Unnamed/San Pedro and Tortolita/Estrella phases, was recently excavated by 

Desert Archaeology, Inc. along the Santa Cruz River, and the fauna analyzed as 
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part of this dissertation (Dean 2003; Wocherl 2003). This cxcavation was 

smaller than at the sites of Los Pozos and Las Capas, and therefore the fauna! 

assemblage was not as large. However, faun a 1 preservation was reasonably 

good. Since many Early Agricultural Period sites have almost no faunal bone, 

even small samples, such as the one from AA: 12:92, are an important addition to 

our overall knowledge of the earliest agricultural villages in the Southwest. 

Methods 

Most of the faunal data presented here were gathered during a period of 

employment at Desert Archaeology, Inc., in collaboration with, and under the 

direction of, their staff faunal analyst, Jennifer Waters (Dean 2003; Waters 

2003a). I also added to the database with independent analysis, especially from 

the Early Cienega occupation at Las Capas. Regina Chapin-Pyritz was 

responsible for the identification of the faunal assemblage excavated by SWCA 

at Las Capas (Chapin-Pyritz 2003). Because that assemblage has not yet been 

published, it is not included in this study. The principal investigators for the 

projects, Drs. William Doelle, Jonathan Mabry, Helga Wocherl, and David 

Gregory, kindly gave permission for the data from these sites to be used in this 

study. 

Sampling 

The faunal assemblage from AA; 12:92 was small enough to be 
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completely analyzed (Dean 2003). However, the fauna from both Los Pozos and 

Las Capas had to be sampled, due to the very large assemblage sizes. The 

sample methodology for Los Pozos and Las Capas was determined by Jennifer 

Waters in consultation with the project directors, David Gregory and Jonathan 

Mabry. The methods used for determining the sample are described in detail in 

the site report (Waters 2003a). The fauna from the site of Las Capas came from 

both feature trash and midden deposits, while the Los Pozos fauna was entirely 

from pit features, since surface midden deposits at the site had been destroyed. 

Although not all of the bone was analyzed at the sites of Los Pozos and Las 

Capas, all of the bone tools were analyzed, and are included in the data presented 

here. 

Processing and Identification 

Faunal remains from all three sites were collected using %-in. dry 

screening. After being washed and re-bagged, all bones were analyzed using the 

comparative collections at Desert Archaeology, Inc. and the Western 

Archaeological and Conservation Center and Stanley J. Olsen Zooarchaeological 

Comparative Collections at the Arizona State Museum. For many specimens, 

fragmentation or poor preservation prevented identification beyond class and 

size category. All materials were analyzed according to the standard Desert 

Archaeology, Inc coding sheet, developed by Jennifer Waters (see Appendix 1). 

Taxonomic group, element, portion, side, and the amount of the element present 
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were recorded for each specimen. The state of bone fusion was also recorded, 

along with the absolute length of the fragment, burning, surface modifications, 

carnivore and rodent gnawing, and any evidence for human modifications, such 

as tool manufacture or ochre staining. 

Each bone specimen was counted and entered into the computer database 

at Desert Archaeology, Inc. Fragments broken during excavation or handling 

were refitted when possible and analyzed as one specimen. The separate 

fragments were not counted individually toward the number of identifiable 

specimens (NISP). Refits from old breaks were noted in the database, but the 

fragments from old breaks were counted separately for the calculation of the 

NISP. Portions of articulated skeletons were also noted in the database, but each 

bone was counted separately. Bone artifacts were identified to species or genus, 

if possible, and are included in the data presented here. 

Speciation of post-cranial material can be difficult, especially for small 

animals, unless only one species from a particular genus is present in the region. 

In most cases, no attempt was made to identify specimens below the genus level. 

One exception was the speciation of jackrabbits (Lepus sp.). Post-cranial 

remains from antelope jackrabbit {L. alleni) and black-tailed jackrabbit (L. 

californicus) were speciated when appropriate using the guidelines published by 

Gillespie (1988a) from his work in the Avra valley. Not all jackrabbit elements 

could be speciated in this way. This analysis is only appropriate for long bones, 

as well as complete mandibles and innominates. In many cases, specimens were 



89 

too highly fragmented to use metric analysis to aid speciation. 

Tables with detailed information on the faun a I remains from all three sites 

can be found in Appendix 2. The following discussion summarizes the most 

salient points, including the relative distribution of prey tax a and the importance 

of cultural and non-cultural taphonomic factors that affected the assemblages. 

Specific trends in taxonomic abundance, and their implications for 

understanding Early Agricultural Period economies, are discussed in later 

chapters within the context of the wider Hohokam faunal sequence. 

AA:12:92 

The Sunset to Ruthrauff Data Recovery Project, conducted by Desert 

Archaeology, Inc., produced vertebrate faunal remains from the site of AA: 12:92 

as well as the Late Classic Rillito Fan site, AZ AA: 12:788 (ASM) (Dean 2003). 

The assemblage from AA: 12:92 consisted of 2150 pieces of non-human animal 

bone dating to the Tortolita/Estrella phases, San Pedro and/or Unnamed phases, 

and the Middle Archaic period (Table 3.1). While the zooarchaeological 

specimens that were recovered from features at AA: 12:92 can be divided into 

discreet periods of occupation, the non-feature bone, which was a very small part 

of the total data set, could not be divided into smaller temporal components. 

Only twenty-one bones were recovered from the four features dating to the 

Middle Archaic period. The majority of faunal remains date to the Unnamed 

phase or San Pedro phase of the Early Agricultural period. In total, 2017 bones 
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Table 3.1. Percentage of NISP for faunal remains from AA: 12:92. 

Middle Archaic Unknown/San Pedro Tortolitcy'Estrella 

Fish 
Amphibians 
Reptiles 
Birds 

0.26 
26.18 
0.64 

Lagomorphs 

Rodents 

78.57 62.71 
1.15 

100 

Carnivores 3.45 

Artiodactyls 21.43 5.62 

Total NISP: 14 783 7 

were recovered in features dating to this period, including 783 (38.8 %) which 

could be identified to order or below. The Tortolita/Estrelia phase faunal 

assemblage at AA; 12:92 was very small. Only 19 bones were recovered from 

features dating to this period, and only seven could be identified to the genus 

level. 

Species Representation 

Lagomorphs were the most common prey species recovered from AA: 12:92 

from the Middle Archaic, Early Agricultural Period, and Tortolita/Estrclla phase 

occupations. Lagomorphs, specifically jackrabbits, constituted 52.4 percent (n = 

11) of the Middle Archaic fauna. No cottontail rabbits were found in the Middle 

Archaic features. In the Early Agricultural Period features, the most common 

prey species were also jackrabbits, which made up 38.2 pcrcent (n = 299) of the 

total identifiable bone. Cottontails were the second most common taxonomic 



91 

group at 24 percent (n = 188) of the assemblage. All of the identifiable bones 

from the small Torto 1 ita/Estre 11 a phase occupations were lagomorphs. This 

included one cottontail rabbit specimen, and six jackrabbit specimens. 

Artiodactyls were the other major prey species identified at AA: 12:92. In 

the Middle Archaic features, artiodactyls were the only taxa identified other than 

lagomorphs. They were represented by three specimens, one of which was the 

base of an awl. In the Early Agricultural Period features, artiodactyls were 5.6 

percent of NISP (n — 44). One of the specimens had been manufactured into a 

bone tool. No artiodactyls were identified from the Tortolita/Estrella phase 

occupations. 

Rodents were another potential source of food for the prehistoric 

inhabitants of AA: 12:92, although rodents may also enter faunal assemblages in 

other ways, including burrow deaths or deposition by other carnivores (Szuter 

1991:153). Rodents were only found in the Early Agricultural Period faunal 

assemblage, where groundsquirrel (Spermophilus/Ammospermophilus), cotton 

rat (Signiodon sp.) and wood rat (Neotorna sp.), along with unspecified 

Rodentia, made up 1.2 percent (n = 9) of the identifiable fauna. With such small 

samples, it is not clear whether these rodent remains represent food refuse or 

intrusive animals. However, there were no recognizably intrusive rodents in the 

form of green bone or complete skeletons (Table 3.2). 

Carnivores were only found in the large Early Agricultural Period 

assemblage. It is not clear whether these animals were eaten or hunted for their 
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Table 3.2. Rodent remains from AA: 12:92, Las Capas, and Los Pozos 

% of Rodent NISP Burned Evidence for Intrusive Animals 

AA: 12:92 40 (n=4) none 

Las Capas 1.15 fn=2) one complete pocket mouse skull, no 
skeleton 

Los Pozos 7.08 (n=16) 60 NISP (26.55%) come from 
articulated skeletons 

fiirs. Badger {Taxidea taxus) and unspecified dog, coyote or wolf {Canis sp.) 

were the only species found. The Canis sp. remains are likely coyote or 

domestic dog, since they are too small to belong to wolves. Several carnivore 

burials, especially of canids, are known from other San Pedro phase sites, 

including examples from the Las Capas/Costello-King site (Ezzo and Stiner 

2000; Hill 2000; Waters 2003b). Although the canids at AA; 12:92 were not 

obviously from burials, it remains possible that they could have entered the 

archaeological record in that manner. 

No non-mammalian tax a were found in the Middle Archaic or Tortolita/ 

Estrella features, but the Early Agricultural Period assemblage was characterized 

by a relatively high diversity of non-mammalian taxa, including amphibians, 

reptiles, and birds. Individually, most of these taxa represented only a small 

proportion of the overall fauna, but the proportion of reptiles, in particular, was 

noteworthy. Snakes alone comprised 24.5 percent (n = 192) of the NISP, largely 

due to multiple articulated snake skeletons found in Feature 56. There were no 



93 

cut-marks on these bones, and few were burned, so they likely represent 

intrusive animals. Birds were rare, and represented only 0.7 percent (n = 5) of 

the assemblage. Although the quail (Callipepla sp. or Cyrtonyx sp.) remains 

may represent food refuse, birds of prey were also represented by the remains of 

hawk (Accipitridae) and barn owl (Tyto alba). 

Taphonornic Factors Affecting Bone at AA: 12:92 

A variety of taphonornic factors affected the bone from A A: 12:92 (Table 

3.3). The most prevalent was calcium carbonate buildup. The vast majority 

(99.3 percent, n = 2002) of bones had some calcium carbonate buildup. Of 

these, 46 percent (n = 927) were affected on less than a quarter of the bone's 

surface. However, 35.7 percent (n = 719) had build-up which obscured more 

than three-quarters of the bone's surface. Calcium carbonate buildup probably 

masked other bone surface modifications. Root etching and erosion were also 

Table 3.3. The percentages of NISP of major taxonomic groups affected 
by common taphonornic processes at the site of AA: 12:92. 

% Burned % Root Etched % Eroded Total NISP 

Amphibians 3 
Reptiles 7.32 0.98 0.49 205 
Birds 42.86 7 

Lagomorphs 26.89 32.11 11.80 517 
Rodents 27.59 10.34 29 
Carnivores 1 1 . 1 1  14.81 29.63 27 
Artiodactyls 10.20 12.24 44.90 49 
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commonly found on faunal specimens at A A: 12:92. Root etching was found on 

13.5 percent (n = 273 ) of specimens, while erosion was found on 15.4 percent (n 

= 310). 

There was little evidence that non-human animals had any profound affect 

on the fauna from AA: 12:92. Evidence for animal gnawing was rare. Only one 

jackrabbit bone had carnivore gnawing, and no rodent gnawing was observed in 

the assemblage. However, marks from animal gnawing may have been obscured 

on some specimens by calcium carbonate buildup. 

Twenty percent (n = 422) of all bones from A A: 12:92 were burned, but 

burning patterns differed by taxonomic grouping. Forty perccnt of rodent bones 

were burned (n = 4). Lagomorph bones were also commonly burned with thirty 

percent (n = 97) of the jackrabbits and twenty-one percent (n = 42) of cottontails 

burned. Although a large number of snake bones were found at the site, only 13 

(6.7 percent) had been burned. Most bones were burned uniformly over their 

surface, indicating likely post-depositional exposure to fire. Only eight percent 

of all burned bones (n = 32) were partially charred. 

Evidence for human modification of bones into artifacts was fairly 

common. These included beads, bead stock, and awls. The majority of tools at 

A A: 12:92, like the majority of fauna, came from the San Pedro phase features. 

Most of the tools were made from large mammal or artiodactyl long bone 

fragments. The beads were all made from small mammal long bone shaft 

fragments (Dean 2003). 
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Las Capas 

Vertebrate faun a 1 remains were recovered from the site of Las Capas 

during the 1 -10 Corridor Improvement Project from Tangerine Road to the 1-19 

interchange. The total analyzed assemblage from Las Capas consisted of 8375 

pieces of non-human animal bone dating to the Early and Late San Pedro phases, 

and the Early Cienega phase (Table 3.4; detailed tables can be found in 

Appendix 2; see also Waters 2003a,b). The zooarchaeological data can be 

placed into temporal categories based on the stratigraphic horizon of origin. 

Horizons 7-11 contained the Early San Pedro occupations. Horizons 2-6 

contained the Late San Pedro occupations, and the Early Cienega occupations 

were found in Horizon 1. Some bone could not be assigned to horizon, but this 

portion of the fauna I assemblage was a very small part of the total data set. 

Table 3.4. Percentage of NISP for faunal remains from Las Capas. 

Early San Pedro Late San Pedro Early Cienega 

Fish 
Amphibians 
Reptiles 

0 
7.67 
4.05 

0.04 
1.47 
3.19 

0 
0 

4.03 

Birds 1.64 
80.07 
2.41 
0.66 
3.5 

1.44 
82.71 
5.33 
1.93 
3.89 

0.81 

87.9 
1.61 

0.81 

4.84 

Lagomorphs 
Rodents 
Carnivores 
Artiodactyls 

Total NISP: 913 2852 124 



96 

The Early San Pedro phase occupation is represented by 1527 non-human 

animal bones, 59.8 percent of which (n = 913) can be identified to order or 

better. The Late San Pedro phase excavations produced the largest fauna! 

assemblage. In all, 6566 bones were analyzed from these horizons, including 

43.4 percent (n = 2852) which were identifiable to order or better. The Early 

Cienega horizons produced the smallest assemblage, with only 252 pieces of 

non-human animal bone, of which 49.2 percent (n = 124) was identifiable to 

order or better. 

Species Representation 

Lagomorphs were by far the most common taxa found in the assemblages 

from all three time periods. Lagomorph species combined to make up 80.1 

percent ( n = 731) of total NISP in the Early San Pedro assemblage, 82.7 percent 

(n = 2359) in the Late San Pedro, and 87.9 percent (n = 109) in the Early 

Cienega horizons. Jackrabbits were significantly more common than cottontails 

throughout the occupational sequence at Las Capas. The jackrabbits alone 

accounted for 53.2 percent (n = 486) of the total NISP in the Early San Pedro. In 

the Late San Pedro assemblages, jackrabbits were 60.2 percent (n = 1718) of 

total NISP, and in the Early Cienega horizons they made up 69.4 percent (n = 86) 

of the total assemblage. 

Artiodactyls were the next most common group of taxa in the Early San 

Pedro and Early Cienega horizons. However, they represent a much smaller 
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fraction of the total NISP than lagomorphs. Artiodactyls were only 3.5 percent 

(n = 32) of the total NISP in the Early San Pedro, and 4.8 percent (n = 6) of the 

assemblage in the Early Cienega. In the Late San Pedro, rodents were actually 

more common than artiodactyl species, which only made up 3.9 percent (n = 

111) of NISP. None of the artiodactyls in the Early Cienega phases could be 

identified to genus or species level, but mule deer, unspecified deer, pronghorn 

antelope, and bighorn sheep were identified in the assemblages from the other 

periods. 

Rodents were nearly as well represented in these assemblage as 

artiodactyls, and were actually more numerous than artiodactyls in the Late San 

Pedro period. Rodents made up 2.2 percent (n = 20) of the Early San Pedro 

NISP, and 5.3 percent (n = 152) of the Late San Pedro assemblage. In the Early 

Cienega deposits, rodents were represented by only two specimens (1.6 percent). 

Only one possible intrusive animal was noted among the rodents, in the form of 

a complete pocket mouse skull. This only accounted for 0.6 percent of the total 

rodent assemblage (see Table 3.2). 

Carnivores were rare in all occupation levels at Las Capas. As discussed 

above, these animals may represent food refuse, hunting for furs, or ritual 

deposits/burials. Las Capas did yield two dog burials, and a dog burial was 

found at the Costello-King site, which may be part of Las Capas (Ezzo and 

Stiner 2000; Waters 2003b). In the Early Cienega deposits, only three types of 

carnivores were found, including indeterminate dog/coyote/wolf, and two types 
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of fox (Vulpes macrotis and Urocyon cinereoargenteus), that combined for 0.9 

percent (n = 8) of the total NISP. In the Late San Pedro occupations, four 

different carnivore taxa were identified, including badger, mountain lion (Felis 

concolor), bobcat {Felis rufus), and unspecified dog, coyote, or wolf. These last 

bones were too small to be wolf, and likely represent dog or coyote. Together, 

the carnivores comprised 1.9 percent (n = 55 ) of total NISP. In the Early 

Cienega phase, carnivores were represented by only one specimen from a dog, 

coyote or wolf (0.8 pcrcent). 

Mammals made up the vast majority of NISP in all occupation levels at 

Las Capas. Although a wide diversity of fish (Osteichthyes), amphibians, 

reptiles, and birds were found at the site, they made up only a tiny fraction of the 

fauna, and in many cases it is unclear whether they represent food items or 

deliberate introductions to the site. The Early San Pedro occupation levels at 

Las Capas were completely lacking in fish. Bird, amphibian, and reptile 

specimens combined for 13.4 percent (n — 122) of the assemblage. In the Late 

San Pedro occupations. 6.1 percent (n = 175) of the NISP was made up of fish, 

amphibians, reptiles, and birds. Non-mammalian taxa were even more rare in 

the Early Cienega phase occupations at Las Capas compared to earlier deposits. 

This decreased taxonomic diversity is probably due to the smaller sample size 

relative to the earlier assemblages. No fish or amphibians were found, and 

reptiles and birds made up only 4.8 percent (n — 6) of the total NISP. 

Fish were the least common taxonomic group at Las Capas. Fish were 
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not found at all in the Early San Pedro and Early Cienega occupations, and were 

only represented by one element in the Late San Pedro assemblage. This may be 

a result of screening bias, since small fish bones are likely to be lost through %-

in. screens (James 1994). However, in a small sample of floatation heavy 

fractions from Las Capas, I did not find any fish bones. This lack of fish 

resources is especially interesting because the site is located on the Santa Cruz 

floodplain, and was actually inundated multiple times over its period of 

occupation. If fish were available in these riparian areas, they were not being 

used by the inhabitants of Las Capas. 

Amphibians were one of the more commonly found groups of non-

mammalian taxa in the three occupation levels at Las Capas, but it is doubtful 

that these potential burrowers were deliberately introduced to the site, or even 

that they are of archaeological age. Amphibians were the most common non-

mammal in the Early San Pedro occupations, largely due to the 60 bones from 

several complete toad skeletons (Bufo sp.) that accounted for 60.7 percent of all 

amphibian specimens. In the Late San Pedro horizons, amphibians made up 1.5 

percent (n = 42) of the assemblage, but once again these are likely to be 

intrusive. No amphibians were found the Early Cienega assemblage. 

By far the most common reptiles found at Las Capas were turtle/tortoise 

(Testudinata) and poisonous and non-poisonous snakes (Serpentes). The 

presence of these animals can be difficult to interpret. The turtle/tortoise 

remains at AA: 12:92, Las Capas, and Los Pozos are largely represented by shell 
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remains, which may be used for tools, bowls, or decoration (see Table 3.5). The 

snake remains, on the other hand, may represent food or intrusive animals. In 

the Early San Pedro assemblage, reptiles made up 4.1 percent of the assemblage 

(n = 37). In the Late San Pedro, reptiles were represented by turtle or tortoise 

(1.8 percent, n = 50), including some identified as mud turtle (Kinosternon sp.) 

or desert tortoise (Gophenis agassizi), as well as poisonous {Cmtalus sp.) and 

non-poisonous (Colubridae) forms of snakes, which were represented by 41 

bones (1.4 percent). In the Early Cienega phase assemblage, reptiles contributed 

four turtle/tortoise shell fragments (3.2 percent) and one specimen (0.8 percent) 

from a rattlesnake. 

Birds were extremely rare in all three occupation levels. They made up 

only 1.7 percent (n = 15) of the assemblage in the Early San Pedro period, 1.4 

Table 3.5. NISP of turtle/tortoise body part representation 
at AA: 12:92. Las Capas and Los Pozos. 

Site Shell NISP NISP Other % Shell 

AA: 12:92 12 1 92.31 
Las Capas 80 0 100.00 
Los Pozos 73 30 70.87 

percent (n = 41) of the total NISP in the Late San Pedro, and contributed only 

one bone (0.8 percent) in the Early Cienega assemblage. Some of these tax a are 

likely prey species, including the quail, roadrunner {Geococcyx californianus), 

and dove {Zenaida sp.). However, others may have been hunted or trapped for 
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their plumage or for ritual reasons, especially the raptors, such as the vulture 

(Cathartidae), the sharp-shinned hawk (Accipiter striatus), and the unspecified 

large hawk (Buteo sp.). The many small birds, including small perching birds 

(Passeriformes), woodpecker (Pjcidae) and crow (Corvus sp.), may represent 

intentionally hunted or trapped animals, or they may be animals that entered the 

site without human intervention. 

Taphonomic Factors Affecting Bone at Las Capas 

A variety of taphonomic factors affected the assemblage from Las Capas, 

including deliberate cultural modifications, non-human animal modifications, 

and pre- and post-depositional natural processes (Table 3.6). Details of the 

taphonomy of this site are presented in Appendix 2. Only 133 (1.6 percent) of 

the specimens from Las Capas showed any sign of cultural modification, 

including cut or chop marks, pigment staining, or use as a bone tool or artifact. 

The most commonly identified cultural modification was tool/artifact 

manufacture or possible tool/artifact manufacture (a complete description can be 

found in Waters and Griffitts 2003). Most tools were made from large mammal 

remains. Out of 103 tool/artifacts or possible tool/artifacts, 73.8 percent (n = 

76) came from large mammal bone fragments or identifiable artiodactyl species. 

Tools and artifacts made up 5.7 percent (n = 76) of all artiodactyl and large 

mammal fragments. Out of the identifiable artiodactyl specimens, 21 (14.1 

percent) were bone tools. Cut or chop marks and pigmentation were only rarely 
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Table 3.6. The percentage of NISP of major taxonomic groups affected by 
common taphonomic processes at Las Capas. 

% Burned % Calcium 
Carbonate 

% Abraded % Non-cultural Total NISP 
Staining 

Fish 1 
Amphibians 5.36 16.07 112 
Reptiles 10.53 24.81 10.53 28.57 133 

Birds 5.81 3.49 3.49 37.21 86 
Lagomorphs 20.46 12.22 12.00 19.36 3207 
Rodents 1.15 1.72 3.45 12.64 174 
Carnivores 21.74 14.49 2.90 20.29 69 
Artiodactyls 34.23 17.45 13.42 13.42 149 

found on faunal remains at Las Capas. 

Non-cultural modifications. Bone can be exposed to many potentially 

destructive non-cultural forces, such as weathering and acidic soil, both before 

and after deposition. Non-cultural staining, the result of post-depositional 

processes, and not the intentional result of human actions, comes from soil 

minerals, organic content in the matrix, and contact with burnt sediments that 

may stain all or part of a bone to a dark or reddish color. This staining was 

found on 19.9 percent (n = 1668) of bone at Las Capas. The fact that the site 

flooded frequently may also have added to the likelihood that bone would be 

stained. 

Abrasion/polishing was also quite common on bone from Las Capas. On 

these bones, the edges had been worn down, and all roughness removed from the 

bone surface. The effect was similar to putting green bone into a gem tumbler. 
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Because the site of Las Capas was flooded frequently, it is possible that those 

flooding events caused this natural abrasion. Non-cultural abrasion was more 

common on specimens from major prey taxa than on other spccies. Abrasion 

was found on 12 percent (n = 385) of lagomorph bones, and 13.4 percent (n = 

20) of artiodactyl bones. However, abrasion was found on only 3.5 percent (n = 

6) of rodent bones, 2.9 percent (n = 2 ) of carnivore bones, and 5.1 percent (n = 

17) of non-mammal bones. This may suggest a difference in disposal patterns of 

major prey remains/food remains when compared to other taxa. 

Another common non-cultural modification found at the site of Las Capas 

was calcixim carbonate build-up on the bone. In total, 10.2 percent (n = 851) of 

the bone at Las Capas had some build-up of calcium carbonate on the surface. 

The effect of calcium carbonate on the bone surface appears to have been fairly 

mild. A small proportion, 8.3 percent (n = 692) of the specimens, had calcium 

carbonate on less than one-quarter of the bone surface, while only 0.2 percent (n 

= 16) had calcium carbonate covering more than three-quarters of the surface of 

the bone. 

There was almost no difference in the proportion of specimens with 

calcium carbonate buildup between taxonomic groups, except that rodents had 

very few bones subject to buildup. Among lagomorphs, 12.6 percent (n = 404) 

of the bones had some amount of calcium carbonate covering. In the artiodactyl 

assemblage, 17.5 percent (n = 26) had some form of buildup. However, among 

the rodents, only 1.7 percent (n = 3) had any calcium carbonate coating. This 
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does not necessarily suggest that all of the rodent remains were intrusive or that 

they post-dated the other bone, but it does suggest that rodent remains were 

deposited at the site in a different way from the other species, including those 

bones most likely to end up as food refuse. Other likely non-prey species, 

however, do not conform to this expectation. Among the carnivores, 14.5 

percent (n — 10) show evidence for calcium carbonate buildup. Among all fish, 

amphibian, reptile, and bird species, 12.7 percent (n — 42) had a coating of 

calcium carbonate. 

Animal gnawing, root etching, erosion or weathering, pathologies, and 

crystal growth were the other non-cultural post-depositional taphonomic forces 

noted during the analysis. Acid from roots can eat away at the surface of a bone, 

and can destroy bone in extreme cases (Lyman 1994:376). Erosion refers to the 

partial or complete destruction of the bone surface, and can be caused by a 

variety of post-depositional factors, including exposure on the surface and acidic 

soil (Lyman 1994:354). This study made no attempt to distinguish between the 

factors which could cause surface erosion on bone or to codify the degree of 

erosion or weathering. Only a small number of specimens were affected by these 

factors. 

Burning was fairly common at the site of Las Capas. In all, 22.2 

percent (n = 1863) of faunal material at the site showed evidence for some 

degree of burning. Most bones were only lightly or partially burned. Out of all 

of the burned bone, 57.4 percent (n = 1070) were light brown in color or 
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partially charred. The highest degrees of burning, represented by those 

specimens which were blue/gray in color or calcined, made up only 14.4 

percent (n = 269) of the burnt bone. 

Burning was more common among the remains of major prey taxa. 

Artiodactyis and iagomorphs had the highest degree of burning at 34.2 percent 

(n = 51) and 20.1 percent (n = 646), respectively. Burning was also fairly 

common among carnivore remains, however. A total of 21.7 percent (n = 15) of 

carnivore bone was burnt. There were very few burnt remains among rodent 

and non-mammalian specimens. Only 1.2 percent (n = 2) of the rodent remains 

were burnt, and 5.7 percent (n = 19) of the non-mammalian specimens. 

Fragmentation. The vast majority of animal bones at Las Capas were 

highly fragmented. In all, 76.5 percent (n = 6404) of the specimens represented 

less than one-quarter of the original size of the bone. Out of those specimens 

that could be identified to order or better. 58.5 percent (n = 2300) were only 

one-quarter of the complete bone. Fragmentation rates varied considerably 

among taxonomic groups, although this partially reflects different levels of 

identifiability, as well as differential cultural and non-cultural taphonomic 

factors, such as butchering, intrusiveness, and in situ destruction. 

Specimens that were complete, nearly complete, or more than three-

quarters complete were more common among taxonomic groups that were likely 

to be intrusive or not food resources, than among the dietary staples. A total of 

47.1 percent (n = 82) of rodent bones had a high degree of completeness. 
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Similarly, 35.5 perccnt (n = 121) of non-mammals and 53.6 percent (n = 37) of 

carnivores were represented by specimens that were complete, close to complete, 

or more than three-quarters complete. Economically important taxa were 

represented by more heavily fragmented specimens. In all, 14.1 percent (n = 21) 

of artiodactyl specimens were complete, nearly complete, or more than three-

quarters complete. Only 17.7 percent (n = 569) of lagomorph remains fell into 

the more complete categories. Among lagomorph remains, 62.7 percent (n = 

2012) were less than one-quarter of the complete bone. 

Los Pozos 

The vertebrate faunal remains from the site of Los Pozos were recovered 

during the I-10 Corridor Improvement Project from Tangerine Road to the 1-19 

interchange. The total zooarchaeological assemblage from Los Pozos consisted 

of 14,597 pieces of non-human animal bone dating to the Late Cienega phase, 

including 7832 (53.7 percent) which could be identified to order or better (Table 

3.7; detailed tables can be found in Appendix 2; see also Waters 2003a,b; 

Wochcrl 1999, 2001). For the Late Cienega phase fauna, the zooarchaeological 

data can be placed into relative temporal categories based on fluoride dating of 

features. This dissertation uses the most conservative interpretations of the 

fluoride dates, as defined by the principle investigator, David Gregory (see 

Schurr and Gregory 2002). Most of the deposits could not actually be placed in 

relative sequence; only 46.6 percent (n = 6788) of the fauna could be assigned to 
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Table 3.7. Percentage of NISP for fauna! remains from Los Pozos divided 
into conservative fluoride date groups. 

Earliest Middle Late Overall (including Lnknown) 

Fish O.IO 
Amphibians 0.28 0.45 2.35 
Reptiles 0.73 1.78 1.40 

Birds 1.14 0.16 0.62 0.87 
Lagomorphs 92.05 77.92 85.73 78.77 
Rodents 3.41 2.83 4.01 2.89 
Carnivores 0.73 0.27 2.13 
Artiodactyls 3.41 17.36 7.14 11.48 

Total NISP: 88 2477 1121 7832 

relative temporal categories using the fluoride dating. 

Species Representation 

As at AA: 12:92 and Las Capas, lagomorphs were the most common 

animals found at the site of Los Pozos. They comprised 78.8 percent (n = 6169) 

of the total NISP. Jackrabbits were more common than cottontail rabbits at the 

site. Jackrabbits alone made up 59.6 percent (n = 4665) of NISP. Artiodactyls 

were the next most common taxonomic group, making up 11.5 pcrccnt (n = 899) 

of the assemblage. This is in contrast to the site of Las Capas, where 

artiodactyls were always less than 5 percent of the assemblage in any occupation 

level. Rodents were represented by 226 specimens (2.9 percent of NISP) from 

nine different tax a. Among rodents, however, 26.6 pcrccnt (n = 60) of the 

specimens appear to have been intrusive (Table 3.2). Most of these remains 
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probably date to the time of site occupation, but skeletal completeness suggests 

that they were not food refuse. The rodents were closely followed in number by 

the carnivores, which made up 2.1 percent (n = 167) of the assemblage. 

Non-mammalian taxa comprised only 4.7 percent of the total NISP. 

Amphibians were the most common non-mammalian taxonomic group, at 2.4 

percent (n = 184). However, most of these bones probably represent recent, 

intrusive animals. Reptile specimens comprised 1.4 percent of the assemblage, 

most of which were shell pieces from turtle or tortoise; As was discussed above, 

many of these remains probably entered the site as shells used for tools or 

decoration, rather than through primary hunting (Table 3.5). Birds were not well 

represented at Los Pozos. Ten different taxa were represented by only 68 

specimens (0.9 percent). The most common taxa, quail and roadrunncr, are 

likely prey species. Others, such as hawks and owls, may have been hunted for 

feathers, ritual reasons, or they may be accidental intrusions into the assemblage. 

Fish were represented at the site by only eight specimens (0.1 percent). 

Although most of the bone from Los Pozos could not be separated into 

distinct occupation periods, fluoride dating did allow some of the assemblage to 

be divided into earliest, middle, and latest occupation deposits. These are only 

relative dates, and it is not clear how many years are represented by each of these 

divisions, but they facilitate the study of diachronic trends in the faunal data. 

The earliest deposits yielded the smallest number of specimens, with only 88 

bones identifiable to order or better, out of 195 found (45.1 perccnt). The 
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middle-period occupation deposits from Los Pozos yielded 4115 bones, 2477 of 

which could be identified to order or better (60.2 percent). In the latest deposits, 

a total of 2478 bones were found, including 1121 (45.2 percent) that could be 

identified. 

Lagomorphs were the most common taxa in all occupation periods. 

Lagomorphs made up 92.1 percent (n = 81) of NISP for the earliest assemblage, 

77.9 percent (n = 1930) for the middle time period, and 85.7 percent (n = 961) 

for the latest assemblage. In most cases, jackrabbits were far more common than 

cottontail rabbits, except in the earliest features where cottontail rabbits 

comprised 53.4 percent (n = 47) of the assemblage, compared to 38.6 percent (n 

= 34) for jackrabbits. This is the only case at any of the three Early Agricultural 

Period sites where cottontail rabbits were more common than jackrabbits. The 

small sample size may account for this unusual occurrence. 

Artiodactyls were fairly rare in all three occupation periods, as they were 

at the site overall. In the earliest assemblage, artiodactyls were only represented 

by three specimens (3.4 percent). However, they were 17.4 percent (n = 430) of 

the middle time-period assemblage and 7.1 pcrcent (n = 80) of the NISP from 

the latest deposits. Rodents were a consistently small portion of faunal remains 

from each time period. Only three rodent specimens (3.4 percent) were found in 

the earliest features. Five different species of rodents were found in the middle 

time-period, but they combined for only 2.8 percent (n = 70) of NISP. In the 

latest features, rodents were 4 percent (n = 45) of the assemblage. It is likely 
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that many of these animals were intrusive (Table 3.2). 

Non-mammals were rarely found in these assemblages. In the earliest 

occupations, one roadrunner (1.1 pcrcent) was the only non-mammal specimen. 

Reptiles, amphibians, and birds made up 1.2 pcrcent (n = 29) of total NISP in 

the middle occupations, and 2.9 percent (n - 32) of total NISP in the latest 

deposits at Los Pozos. Most of these non-mammal specimens were turtle or 

tortoise. 

Taphonomic Factors Affecting Bone at Los Pozos 

Signs of cultural and non-cultural taphonomic factors were noted as part of 

the analysis of the Los Pozos fauna (Table 3.8). Detailed tables documenting the 

affect of various taphonomic factors on the bone at Los Pozos can be found in 

Appendix 2. Only 307 (2.1 percent) of the specimens from Los Pozos showed 

any sign of deliberate cultural modification, including cut or chop marks, 

pigment staining, or use as a bone tool or artifact. The most commonly 

identified cultural modification was tool/artifact manufacture or possible tool/ 

artifact manufacture (see Griffitts and Waters 2003 for a complete description). 

Most tools were made from large mammal specimens. Out of 279 tool/artifacts 

or possible tool/artifacts, 90 percent (n = 251) came from large mammal bone 

fragments or identifiable artiodactyl species. Tools and artifacts represent 9 

percent (n = 251) of all artiodactyl and large mammal fragments. Out of the 

identifiable artiodactyl specimens, 127 (14.1 percent) were made into bone tools. 
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Table 3.8. The percentage of NI SP of major taxonomic groups affected by common 
taphonomic processes at Los Pozos. 

% Calcium Carbonate % Root Etched % Eroded % Burned Total NISP 

Fish 12.50 87.50 8 
Amphibians 55.43 38.04 20.65 1.09 184 
Reptiles 42.73 10.00 8.18 18.18 110 

Birds 26.32 32.63 14.74 5.26 95 
Lagomorphs 49.96 22.99 12.45 26.11 6169 
Rodents 25.66 26.11 3.10 7.08 226 

Camivores 18.56 5.99 5.99 12.57 167 
Artiodactyls 43.60 16.02 37.60 28.36 899 

Cut or chop marks and intentional staining or pigmentation were extremely rare. 

Fewer than 2 percent of specimens (n = 28) showed evidence for this kind of 

cultural modification. 

Non-cultural modifications. The most common non-cultural 

modification found at the site of Los Pozos is calcium carbonate build-up on the 

bone. This coating of calcium carbonate can obscure the bone surface, and 

make other surface modifications more difficult to identify, in all, 55.1 percent 

(n = 8039) of the bone at Los Pozos had some build-up of calcium carbonate 

on the surface. The majority of specimens, 37.7 percent (n - 5508), had 

calcium carbonate buildup on less than one-quarter of the bone surface. 

However, 4.5 percent (n = 653) had calcium carbonate covering more than 

three-quarters of the surface of the bone. 

It is interesting to note that major prey species had a very high percentage 

of bones with calcium carbonate buildup. Among lagomorphs, 50 percent (n = 
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3082) of the bones had some amount of calcium carbonatc buildup. In the 

artiodactyl assemblage, 43.6 percent (n = 392) had some form of buildup. 

However, among the rodents, only 25.7 percent (n = 58) had any coating of 

calcium carbonatc. This does not necessarily suggest that all of the rodent 

remains were intrusive or post-date the other bone, but it does suggest that 

rodent remains were subject to different post-depositional environments than the 

major prey species, perhaps due to differences in how the bones were deposited. 

This also appears to be true for other likely non-prey species, such as carnivores. 

Among the carnivores, only 18.6 percent (n = 31) show evidence for calcium 

carbonate buildup. Non-mammals, in contrast, appear to have been exposed to a 

similar post-depositional environment as the major prey taxa. Among all fish, 

amphibian, reptile, and bird species, 44.1 percent (n = 175) had a coating of 

calcium carbonate. 

Root etching was another common taphonomic problem which affected 

bone at Los Pozos. In all, 19.2 percent (n = 2808) of the bone at Los Pozos had 

evidence for root etching. However, the degree of calcium carbonate buildup on 

bones could have hidden root etching on some specimens. There does not appear 

to be a significant difference in the proportion of root etching between 

taxonomic groups. The percentage of bones with evidence for root etching is 

between 15 to 30 percent for all of the taxa, except for carnivores; among 

carnivore bones, only 6 perccnt (n =10) had identifiable root etching. 

A total of 2593 (17.8 percent) of bones at Los Pozos showed signs of 
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erosion. In total, 37.6 percent (n = 338) of artiodactyl specimens were eroded to 

some degree, while the other major prey species, the lagomorphs, also had fairly 

high levels of erosion. Among lagomorph specimens, 12.5 percent (n = 768) 

were eroded. Similarly, 12.9 percent (n = 51) of all non-mammal specimens 

showed signed of erosion. In contrast, both rodents and carnivores had a low 

proportion of eroded bone. Only 3.1 percent (n = 7) of the rodent bones were 

eroded, and only 6 percent (n = 10) of the carnivore bones. This may be the 

result of very different processes of deposition for these animals. For example, 

if many rodents were intrusive, then their remains may have entered the 

archaeological record through burrow deaths, and the bones would not have been 

exposed on the surface. Some camivorcs may also have been burrowers, such as 

the gray fox (Urocyon cinereoargenteiis), and some dog remains may have been 

deliberately interred. 

Non-cultural staining was found on 15 percent (n = 2195) of the bone at 

Los Pozos. This staining was common in the main prey species, including 20.6 

percent (n = 185) of artiodactyl specimens, and 18.4 percent (n = 1133) of 

lagomorphs. It is likely that this staining resulted from the deposition of these 

prey species with other trash refuse, including organic material and charcoal, that 

could eventually leave stains upon the bone. Other taxonomic groupings whose 

dietary significance are not as clear, such as the non-mammals, carnivores, and 

rodents, show very low levels of staining. Only 11.1 percent of rodent remains 

were stained (n = 25), while staining was found on 9 percent (n = 15) and 9.1 
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percent (n = 36) of carnivore and non-mammal remains, respectively. 

A small number of faunal remains from Los Pozos showed evidence of 

other non-cultural modifications, including abrasion or natural polishing, 

fossilization, pathologies, animal gnawing and crystals adhering to the bone. 

Unlike the assemblage from Las Cap as, very little of the bone at Los Pozos was 

abraded. This site was not flooded during or after its period of occupation, and 

that may account for this difference. Animal gnawing did not significantly affect 

the assemblage. Only 2.7 percent (n = 389) of all bone had evidence for rodent 

or carnivore gnawing or digestion. 

Burning was fairly common at the site of Los Pozos. In all, 29.9 

percent (n = 4360) of faunal material at the site showed evidence for some 

degree of burning. Most bones were only lightly or partially burned. Out of the 

total burned bone, 58.9 percent (n = 2570) were light brown in color or partially 

charred. Blue/gray and calcined specimens made up only 14.6 percent (n = 

637) of the burned bone. 

Burning was more common among the major prey species than among 

other taxonomic groups. Artiodactyls and lagomorphs had the highest degree of 

burning at 28.4 percent (n = 255) and 27.4 percent (n = 1692), respectively. 

Burning was also fairly common among carnivore remains, however. A total of 

12.6 percent (n = 21) of carnivore bone was burnt. There were very few burned 

remains among rodent and non-mammalian specimens. Only 7.1 percent (n = 

16) of the rodent remains were burned, while 6.8 percent (n == 27) of the non-
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mammalian specimens were burned. 

Fragmentation. The vast majority of animal bones at Los Pozos were 

highly fragmented. In all, 72.3 percent (n = 10,558) of the specimens were less 

than one-quarter of the original size of the bone. Out of those specimens which 

could be identified to order or better, 53.3 percent (n = 4186) represented only 

one-quarter of the complete bone. Specimens that were complete, nearly 

complete, or more than three-quarters complete were more common among 

taxonomic groups that were likely to be intrusive. A total of 43.8 percent (n = 

99) of rodent bones fit into these categories. Similarly, 34 percent (n = 135) of 

non-mammals and 21 percent (n = 35) of carnivores specimens had a high 

degree of completeness. A surprisingly high proportion of artiodactyl specimens 

were also complete bones. In all, 18.5 percent (n = 166) were complete, nearly 

complete, or more than three-quarters complete. This may reflect the 

dominance of small foot bones in the assemblage, since these often enter the 

archaeological record whole. In contrast, only 12.5 percent (n = 772) of 

lagomorph remains fell into the more complete categories; 55.4 percent (n = 

3418) of all lagomorph remains were less than one-quarter of the size of the 

complete bone. 

Screening bias. Most of the floatation heavy fraction material from Los 

Pozos was not saved. Therefore, only four samples of heavy {taction could be 

analyzed, and only one, from Feature 258.02, yielded any bone. A total of 20 

bones were found in the sample. The species distribution suggests that. 
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although cottontail rabbits may be underrepresented in the Vi-in. screened 

assemblage, it is unlikely that a large number of small taxa, such as rodents or 

fish, were lost through screening bias. 

Forty percent (n = 8) of the fauna from the heavy fraction belonged to 

cottontail rabbits, while 25 percent (n = 5) belonged to jackrabbits. This is a 

much higher number of cottontail rabbits compared to jackrabbits than is seen at 

the site as a whole, possibly because smaller cottontail rabbit elements, such as 

phalanges and metapodials, could be lost tlirough %-in screens. Artiodactyls and 

unidentifiable turtle/tortoise were each represented by one specimen. The heavy 

fraction assemblage had a high degree of idcntifiability. Only five specimens (25 

percent) could not be identified to order or better. 

Database of Published Fauna! Materials 

Although the sites of Las Capas, Los Pozos, and AA: 12:92 produced 

some of the largest faunal assemblages from the Early Agricultural Period, these 

sites alone do not provide sufficient material to tully illustrate the economic and 

ecological consequences of the development of the earliest villages. This 

dissertation, therefore, tries to put these Early Agricultural Period faunas into the 

broader context of Southwestern agricultural economies through both time and 

space. In addition to the faunal assemblages that 1 directly analyzed or aided in 

analyzing, I created a database of published faunal materials from southern 

Arizona, spanning the Middle Archaic through the Hohokam Classic period. 
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This study includes information on 102 assemblages, from 81 discreet sites, that 

contributed a total number of 76,995 identified specimens of bone (Appendix 3; 

Table 3.9). Most of the sites in this analysis were from the Phoenix, or Tucson 

basins, since most of the excavations in southern Arizona have occurred in these 

areas. This study did not include data from the Tonto basin, because the 

ecological differences between the Tonto basin and the more arid regions of 

southern Arizona could mask important trends in fauna 1 procurement. 

These sites were chosen for this comparative study because they had 

sample sizes of over 100 identifiable specimens (NISP, defined as all specimens 

identified to order or better, although bones identified to a non-mammalian class 

were also included). An exception to this rule was made for Middle Archaic 

period sites, and for fieidhouse/farmstead sites or temporary logistic camps, 

since these tend to be quite small. In order to ensure that these assemblages 

would not be significantly underrepresented in this study, I included all Middle 

Archaic and non-village sites with NISP of 50 or greater. The sample size 

limitations were imposed in order to avoid significant problems that could result 

from sample bias in small assemblages. Furthermore, many of the analyses in 

this study are based on sub-sets of assemblages. For example. Chapter 4 is 

focused only on the rodents found in these sites. Setting a minimum sample size 

limit ensures that these analyses are not run on only a handful of bones, which 

would cast doubt on the meaning of any trends. 

All of the sites used in this database were screened with %-in. screens. If 
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Table 3.9. Published faunal materials used in this study. 

Site Site Number Reference 

AA: 12:92 AZ AA: 12:92 (ASM) Dean 2003 
AA:16:161 AZAA: 16:161 (ASM) Gillespie 1989b; Szuter 1989a, 1991 
Alder Wash AZ BB:6:9 (ASM) Szuter 1989a, 1991 
Antelope Glyph AZ 7:4:16 (ASM) Bayham and Hatch 1985a; 

Szuter 1989a, 1991 
Arroyo Site AZ AA;3:28 (ASM) Bayham1986 
Ballcourt AZ EE:2:105 (ASM) Glass 1984; Szuter 1989a, 1991 

Bid Kih Ruin AZAA: 15:79 (ASM) Gillespie 1994 
Big Ditch AZ BB:2:2 (ASM) Szuter 1989a, 1991 
Brady Wash Locus B AZ AA:3:19(ASM) Szuter 1989a, 1991; Weaver 1988 
Bumblebee AZEE:2;113 (ASM) Glass 1984; Szuter 1989a, 1991 

Carpet AZ 1:4:12 (ASM) Bayham and Hatch 1985a; 
Szuter 1989a, 1991 

Casa Buena AZ 1:12:37 (ASM) Hatch and Howard 1988; 
Szuter 1989a, 1991 

Cienega AZBB:9:143 (ASM) Johnson 1990; Szuter 1989a, 1991 

Clearwater AZBB:13:6(ASM) Diehl and Waters 1997 
Coffee Camp AZ AA:6:19 (ASM) James 1993 
Columbus AZ V:9:57 (ASM) Sparling 1978; Szuter 1989a, 1991 

Cortaro Fan AZAA: 12:486 (ASM) Roth 1989 
Dairy AZ AA: 12:285 (ASM) Szuter 1989a, 1991 
Dakota Wash AZAA: 16:49 (ASM) Szuter 1989a, 1991 

Deerhead AZT:8:18 (ASM) Bayham and Hatch 1985a; 
Szuter 1989a, 1991 

Donaldson AZ EE:2:30 (ASM) Eddy 1958; Huckell 1995b; 
Szuter 1989a, 1991 

Dust Bowl Site AZ U: 15:76 (ASM) Szuter 1984, 1989a, 1991 
East Ruin AZ V:9:68 (ASM) Sparling 1978; Szuter 1989a, 1991 

EI Arbolito AZ EE: 1:153 (ASM) Huckell 1987d 

El Polvoron AZU: 15:59 (ASM) Szuter 1984, 1989a, 1991 
Ellsworth AZ U: 15:57 (ASM) Szuter 1984, 1989a, 1991 
Escalante Ruin AZU: 15:3 (ASM) Sparling 1974; Szuter 1989a, 1991 
Pastimes AZAA: 12:384 (ASM) Gillespie 1988a 
Frogtown AZU: 15:61 (ASM) Szuter 1984, 1989a, 1991 
Gate Site AZ AA:3:8 (ASM) Bayham 1986 

Gayler Ranch AZ EE:2:76 (ASM) Glass 1984; Szuter 1989a, 1991 
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Table 3.9. Continued. 

Site Site Number Reference 

Gopherette Site AZU: 15:87 (ASM) Szuter 1984, 1989a, 1991 

Grewe AZ AA:2:2 (ASM) Assad Hunter 1999 

Gu Achi AZZ:12:13 (ASM) Johnson 1980; Szuter 1989a, 1991 

Hawk's Nest AZ AA; 12:484 (ASM) Gillespie 1988b; Szuter 1989a, 1991 
Hodges AZAA:12:18(ASM) Heidke et al. 1996 

Houghton Road Caims and Ciolck-Torrello 1998 
Ironwood AZT:8:17(ASM) Bayham and Hatch 1985a; 

Szuter 1989a, 1991 
Jones Ruin AZU: 15:48 (ASM) Szuter 1984, 1989a, 1991 
Jullian Wash AZBB:13:17(ASM) Wagener 2003 

Junkyard Site AZU: 15:33 (ASM) Szuter 1984, 1989a, 1991 
La Ciudad AZT:12:1 (ASM) Hatch, James and Bayham 1987; 

Szuter 1989a, 1991 
La Cucnca del Sedimento AZ U:9:68 (ASM) James 1989 
La Lomita AZ U:9:67 (ASM) James 1990a 
Las Capas 1 AZ AA:12:111 (ASM) Waters 2003 a,b 
Las Casitas AZU: 15:27 (ASM) Sparling 1975; Szuter 1989a, 1991 

Las Colinas AZT:12:10(ASM) Szuter 1989a, 1989b, 1991 

Las Fosas AZU: 15:19 (ASM) Szuter 1984,1989a, 1991 

Lonetree AZ AA:12:120(ASM) Gillespie 1990 

Lookout Site AZ S:7:30 (ASM) Bostwick and Hatch 1988; 
Szuter 1989a, 1991 

Los Morteros AZAA: 12:57 (ASM) Gillespie 1995 
Los Pozos AZAA:12:91 (ASM) Waters 2003a; Wocherl 2000 

Marana AZAA: 12:251 (ASM) Kendall 2002 

McClelland Wash AZ AA:7:15 (ASM) Szuter 1989a, 1991; Weaver 1988 

Monitor AZ V:9:56 (ASM) Sparling 1978; Szuter 1989a, 1991 
Muchas Casas AZAA: 12:368 (ASM) James 1987; Szuter 1989a, 1991 

Pecan AZ AA:7:62 (ASM) Szuter 1989a, 1991; Weaver 1988 
Picacho Pass AZ AA:7;32 (ASM) Szuter 1989a, 1991; Weaver 1988 
Pueblo Grande AZ U:9:7 (ASM) James 1994 
Pueblo Salado AZ T: 12:47 (ASM) Stratton 1995 
Redtail AZ AA: 12:149 ( ASM) Gillespie 1989c 

Rillito Fan AZ AA: 12:788 (ASM) Dean 2003 
Saguaro Site AZU: 15:77 (ASM) Szuter 1984, 1989a, 1991 
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Table 3.9. Continued. 

Site Site Number Reference 

San Xavier Bridge Site AZBB;13:14(ASM) Gillespie 1987; Pierce 1987; 
Szuter 1989a, 1991 

Santa Cruz Bend AZAA: 12:746 (ASM) Thiel 1998 
Sidewinder Ruin AZ U: 15:32 (ASM) Sparling 1974; Szuter 1989a, 1991 

Siphon Draw AZ U: 10:6 (ASM) Szuter 1984, 1989a, 1991 
Stonepipe AZ BB: 13:425 (ASM) Thiel 1998 

Strickland AZ T;4; 1 (ASU) Szuter 1989a, 1991 
Sunrise AZT:8:16(ASM) Bayham and Hatch 1985a; 

Szuter 1989a, 1991 
Sunset Mesa AZAA; 12:10 (ASM) Cairns and Huber 1999; Waters 2000 
TaDai Ruin AZAA: 15:97 (ASM) Gillespie 1994 
Tanque Verde Wash AZ BB: 13:68 (ASM) Szuter and Brown 1986; 

Szuter 1989a, 1991 
Terrace Garden AZ T;8:19 (ASM) Bayham and Hatch 1985a; 

Szuter 1989a, 1991 
Tin Horn Wash AZ V:9:62 (ASM) Sparling 1978; Szuter 1989a, 1991 
Valencia Site AZBB:13:15 (ASM) Szuter 1985, 1989a. 1991 
Valley Farms Potter 2001 
Waterworld AZAA: 16:94 (ASM) Gillespie 1989a 
West Branch AZAA: 16:3 (ASM) Szuter 1986, 1989a, 1991 
Wetlands AZAA: 12:90 (ASM) Waters 1998 

Whip-it AZ AA:3:48 (ASM) Szuter 1989a, 1991; Weaver 1988 

the fauna from %-in screens was tabulated separately from fauna that was 

collected through other methods, such as bulk samples or Vs-in. screening, then 

only the V^-in screened fauna was included in this database. Some of the sites 

did report that small numbers of bones had been collected through fine 

screening, but this portion of the assemblage was not separated in the published 

data. These sites were included in the database if the vast majority of the faunal 

recovery was through %-in. screens. Unfortunately, several important Hohokam 

sites, such as Snaketown and Ventana Cave, were excluded from this database 
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because the deposits had not been systematically screened or because some 

portion of the fauna, such as the non-mammalian taxa, were not completely 

analyzed or published. Because this study focuses heavily on the abundance of 

small animals (rodents and rabbits), as well as the relative proportions of large to 

small animals, it was very important that all of the material in the database have 

been recovered using roughly the same methodology. Some sites, such as 

Ventana Cave, are referred to when appropriate for comparative purposes. 

However, it was not included as part of the larger database, because it had not 

been systematically screened. 

Finally, sites were excluded from this database if they were extremely 

unusual in some way and therefore they were not a good reflection of ordinary 

human behavior. In some of these cases, the fauna was completely or almost 

completely the result of unusual deposits. For example, the Soho phase deposits 

from the site of Casas Pequenas (AZ U: 15:97 [ASM]) were excluded because 59 

percent of all of the faunal material was derived from an individual dog burial 

(Szuter 1984, 1989a). Other sites were excluded because a large proportion of 

the faunal assemblage did not appear to be deposited by humans. For example, 

the site of Lizard Man (AZ AA:7:27 [ASM]) was excluded because the 

assemblage was almost entirely made up of toads and bats (Szuter 1989a; 

Weaver 1988). 

Where possible, site assemblages were divided into smaller temporal 

units. For example, tlie site of Las Capas had occupation levels from the San 
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Pedro period as well as the Early Cienega period. Therefore, it was counted in 

the database as two separate assemblages, one dating to each period. Separate 

occupation levels within the same time period were not separated, however. 

Therefore, although multiple occupation phases can be distinguished within the 

Late Cienega period at Los Pozos, these were all treated as one assemblage in 

this database. 

The assemblages in the database span the time period from the Middle 

Archaic through the Classic. Four of the assemblages in the database date to the 

Middle Archaic period. Five are from the San Pedro phase and six from the 

Cienega phase. Two sites were only identified as Early Agricultural Period. 

Both of the sites, C learwater and Coffee Camp, were counted in this database as 

part of the Cienega phase. Three sites dated to the Early Ceramic period, and six 

to the Pioneer period. The majority of the assemblages date to the later 

Hohokam periods. Twelve date to the Colonial period, twenty-six to the 

Sedentary, and thirty-eight to the Classic period. If sites were multi-component, 

and the components could not be separated, they were entered into the database 

as part of the last period of occupation. 

Most of the assemblages, 54 in total, were from the area around Tucson. 

Only 29 were from the Phoenix area. The difference between the two regions is 

largely in the number of earlier period sites. Most of the Middle Archaic, Early 

Agricultural Period, and Pioneer period assemblages are from the Tucson area. 

Among later Hohokam period sites there is little difference in the representation 
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of the Phoenix and Tucson basins. Nineteen sites were located in other parts of 

southern Arizona, including the San Pedro valley, the Picacho Peak area, the Salt 

and Gila Rivers east and west of Phoenix, and the western deserts. 

Sites, or portions of sites, were assigned a function based on the 

description in the site report. Obviously, many sites were multi-component, and 

function changed spatially or temporally within the site. Therefore, site 

functions were defined very broadly. The vast majority of assemblages, 60 in 

all, came from sites or components of sites described as villages or hamlets. 

This reflects the greater likelihood that a village site would be excavated and 

produce a fauna 1 assemblage that was large enough to be included in this 

database. Twenty sites were described as farmstead/ficldhouses or probable 

habitation sites. Seven were described as seasonal or logistic camps. The 

function of the site was unknown for 15 assemblages. 

The majority of assemblages used in this database were collected at sites 

that were located below 800m in elevation. Most village sites are located in 

lower elevations, along rivers or on terraces just above the floodplains. This 

accounts for the 87 sites found at these elevations. Only ten of the assemblages 

discussed here were collected from above 800m. For five of the sites, the 

elevation could not be determined from published information. 

The sites included in this database are located in a variety of habitat zones 

within southern Arizona. Therefore, settlement patterns, subsistence patterns, 

and agricultural adaptations were potentially very different. As was discussed in 
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Chapter 2, access to water and the close proximity of a variety of environmental 

zones had a profound effect on historic and prehistoric agricultural populations. 

Thirteen of the sites in this database were located in the core region of the 

Hohokam culture, along the Salt and Gila Rivers. These sites, whether large 

villages like Escalante Ruin, or small farmsteads, like La Cuenca del Sedimento, 

would have been part of large irrigation networks with readily available water 

from permanent rivers. However, the Phoenix basin is hotter, dryer, and has less 

variation in elevation than some other regions of southern Arizona. Therefore, 

resources from the upper bajadas may have been less important, and the 

inhabitants were primarily focused on raising Mesoamerican domesticates (Fish 

and Nabhan 1991; Gasser and Kwiatkowski 1991b). Weedy annuals, like little 

barley, were common as alternative or supplementary food sources in this area, 

and agave was probably planted on the outskirts of irrigated fields (Gasser and 

Kwiatkowski 1991b). Wild riparian plant resources, especially mesquite, were 

critically important in these areas, and were probably encouraged in and around 

irrigated fields (Fish and Nabhan 1991; Gasser and Kwiatkowski 1991 b). One 

result of the nature and distribution of available resources was a more densely 

packed population along the Salt/Gila than in other Hohokam areas (P. Fish and 

Fish 1991). 

Significantly different farming techniques, resources, and settlement 

patterns were found in sites located along the Santa Cruz River and its tributaries 

in the Tucson basin. Here, the floodplains are narrower, and river water may 
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have been less reliable, but overall rainfall is higher (P. Fish and Fish 1991; Fish 

and Nabhan 1991; Gasser and Kwiatkowski 1991b). Also, the elevation 

gradient is steeper, with a greater diversity of habitats within a short foraging 

distance from major sites (P. Fish and Fish 1991). Irrigation agriculture on the 

floodplains was practiced in this area, as along the Salt/Gila, especially at large 

sites like Hodges Ruin. However, many prehistoric populations in the Tucson 

basin followed mixed agricultural strategies that included irrigation agriculture in 

the floodplains, ak-chin farming on alluvial fans using floodwater runoff, and the 

use of rock-pile fields and other techniques for farming in bajada environments 

(Fish 1995; Fish and Fish 1992; Gasser and Kwiatkowski 1991b). Wild plants 

may have been more important resources at these sites, especially cacti and 

agave, whether cultivated or wild-growing (Gasser and Kwiatkowski 1991b). In 

general, communities in the Tucson Basin required more land per person, since 

less land was irrigable. This resulted in a more dispersed settlement pattern, and 

one that tended to include more land laterally out from the river (P. Fish and Fish 

1991). Twenty-one of the sites in this database were located along the Santa 

Cruz River and its tributaries, including the Early Agricultural Period sites of 

AA: 12:92, Las Capas, and Los Pozos, located on the floodplain itself. 

Another ecologically distinct group of sites are those located along 

ephemeral watercourses, in or near bajada environments, where a mixture of 

floodwater-farming techniques and dry farming techniques like rock piles were 

used, along with a heavy supplement of wild resources (Gasser and Kwiatkowski 
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1991b). These communities were located in areas where riparian resources, 

including mesquite bosques and riparian animal species, would not have been 

readily available. This would include sites located in non-riverine areas 

between the Salt/Gila and Tucson basins, as well as sites in the Avra Valley, New 

River and Queen Creek areas, among others. A total of 22 sites in this database 

were located in these environments. 

The diversity of sites allows us to consider changes in patterns of faunal 

exploitation across time and space. Agricultural economies first developed in 

the Early Agricultural Period, but they grew out of (or were imposed upon) 

Middle Archaic adaptations, and they continued to change for thousands of years 

after the first introduction of Mesoamerican domesticates. The remainder of this 

dissertation will use the data presented here, especially the large database of 

published archacofaunas, to put the fauna from the early village sites of Las 

Capas, Los Pozos, and AA: 12:92 into this wider context in order to further our 

understanding of the emergence and evolution of agricultural economies in the 

desert Southwest. 
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CHAPTER 4; SITE-USE INTENSITY, ANTHROPOGENIC 
ENVIRONMENTAL CHANGES, AND THEIR EFFECT ON ANIMAL 

SPECIES 

Modern inhabitants of the Southwest live in a landscape shaped by 

millennia of human modification (Fish 2000; Ford 2000; Nabhan 2000b). The 

historic-period forces that have affected the ecosystems of the Southwest are 

quite obvious; introduced Old World animals, water pumping, and dams created 

easily recognizable affects in the form of over-grazing, changed vegetation 

patterns, soil loss, lowering water tables, and dcsiccated riparian areas. 

However, prehistoric populations in southern Arizona also had profound impacts 

on their environment. Here, as in any inhabited region of the world, the 

landscape was modified by human hands long before the we 11-documented 

changes brought about by modern industrial societies (Redman 1999). As a 

predator species, humans had direct affects on the plants and animals in the 

region. Prehistoric communities also had indirect impacts on the region through 

their manipulation of the plant, animal, soil, and water resources necessary for 

survival. 

Modern concerns over environmental degradation often lead to the 

conclusion that any human modification of the environment is inherently 

destructive, but this is not always the case. The survival of traditional 

agricultural societies is strongly tied to the land, and activities that negatively 

impacted the soil quality, water resources, or edible plant and animal species 
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would be contrary to their best interests. Several studies in the Sonoran Desert 

have highlighted the importance of traditional agricultural systems in 

maintaining and augmenting biodiversity through the manipulation of water, soil, 

plant, and animal resources in ways that increase the density and richness of 

available taxa (Mellink 1985, 1986; Nabhan et al. 1982; Rea 1979, 1997). 

Increased biodiversity is a risk management strategy, a way of ensuring that 

some food will be available, even in the leanest years, by encouraging the growth 

of edible weeds in the fields or providing habitat for small mammals in dense 

hedgerows (Fish 2000; Linares 1976; Minn is 1991). Wild plants and animals 

may also be encouraged in anthropogenic environments becausc they provided 

staple foods in their own right, such as mesquite left standing in fields, or 

because their growth season fit into a particularly lean time, such as early spring 

field greens (Rea 1997). 

Ethnoecological studies suggest that people and the plant and animals 

species in their environment can participate in a continuum of relationships from 

the intense (e.g. domestication), to the casual (e.g. toleration and hunting of 

hedgerow cotton rat populations), to the indirect, unintentional, and possibly 

unwanted (e.g. the proliferation of certain insect pests in agricultural fields) (Bye 

and Linares 2000). This same continuum can be applied to the relationships 

between prehistoric communities and the animal taxa found in zooarchaeological 

samples. Some of these taxa interacted with humans in a very direct way. For 

example, lagomorphs and artiodactyls were major prey species and were hunted 
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extensively. In some cases, these populations may have been intentionally 

manipulated or encouraged, for example, by creating a mosaic of habitats around 

agricultural fields that could increase the density of rabbits and game birds 

(Mellink 1986:36). Other taxa had more indirect relationships with humans. 

Small perching birds, for example, were seldom prey species, and it is unlikely 

that they were deliberately encouraged, but they could be attracted to village and 

field sites by seed foods and insects (Nabhan et al. 1982). 

Prehistoric evidence for environmental manipulation is widespread, 

starting with the Early Agricultural Period. Water control features, including 

wells and irrigation ditches to divert or collect run-off from rainfall, have been 

found at the Early Agricultural Period sites of Santa Cruz Bend, Costello-King, 

Los Pozos, Las Capas, and Wetlands (Ezzo and Deaver 1998; Freeman 1998; 

Gregory 2001; Gregory and Mabry 1998; Mabry 1998a). Hilltop terracing, 

potentially to create farmable land (or possibly for habitation), has been found at 

Cerro Juanaquena (Hard and Roney 1999). Although evidence for 

enviromnental manipulation through controlled fire is scanty among early 

Southwestern agriculturalists, there were "tree burns" found at the Costello-King 

site (Ezzo and Deaver 1998). This could be evidence of land clearing , but it is 

impossible to determine whether the fire was deliberate. 

In later time periods, there is evidence for far-reaching anthropogenic 

environmental manipulation within the Hohokam region. The most obvious 

example would be the i rrigation of hundreds of miles of desert to create fertile 



130 

farmland and extend riparian habitat zones (Fish and Nabhan 1991; Haury 

1976), as well as large-scale burning of the desert to promote grassland growth 

(Bohrer 1991; but see Fish 2000:273). The Hohokam were known for their 

extensive cultivation of wild plants, including Agave, cholla (Opuntia), little 

barley (Hordeum pusillum), Mexican crucillo (Condalia warnockii), amaranth 

(cf. Amaranthus hypochondriacus), milkvetch (Astragalus), maygrass 

(Phalaris) and tansy mustard (Descurainia) (Bohrer 1991; Fish 1995; Fish et 

al. 1985). Large fields of rock piles, check dams and roasting pits, often 

associated with the cultivation of agave, changed water flow patterns and formed 

areas of higher moisture in habitats that otherwise would have been too marginal 

for agriculture (P. Fish and Fish 1991; Fish 1995, 2000). 

Other ethnographically documented activities may leave little archaeological 

evidence, including land clearing, transplanting and tending plant and animal 

species, building living fences and dense hedgerows, tolerating or encouraging 

the growth of economically important wild plants in and around agricultural 

fields, and increasing the size of riparian habitats through clearing of vegetation 

(Nabhan ct al. 1982). The affects of these activities on animals include 

increasing (or decreasing) the abundance of certain species, increasing the 

taxonomic richness in the area, or even extending the range of some animals 

(Emslie 1981a, 1981b; Mellink 1986; Nabhan et al. 1982). A village and its 

fields may serve as a magnet for certain types of fauna, and allow them to live in 

higher densities around human settlements than in other areas of the desert. For 
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some taxa, human habitations form a micro-habitat quite distinct from the 

surrounding area, featuring higher food density than regions that have not been 

culturally modified. The fact that village and field environments would be 

interspersed with "wild" habitats, hedges and fence-rows, and rock-pile fields 

would create a mosaic of habitats that encourages both increased diversity and 

higher densities of some animals, especially small birds and rodents (Mellink 

1996:278). 

As a result, the presence and abundance of certain animal taxa in an 

archaeological site may reflect the degree to which prehistoric populations were 

manipulating their environment, which in turn reflects mobility patterns and 

economic intensification. Fauna from archaeological sites in the Southwest may 

provide a relative measure of site-use intensity, a proxy measure for sedentism. 

Unlike indicators of seasonality, such as migratory birds or seasonal plants, site-

use intensity is a relative measure of sedentism that reflects the degree of land 

use, rather than the schedule of site occupation. Site-use intensity increases with 

locally higher human population densities and/or reoccupation of one site for 

many years (even if only seasonally). Relative measures of sedentism are based 

on the theory that increased person-hours spent in one area, whether due to 

higher population or due to a longer period of occupation, will lead to greater 

intensification of land use. 

Rodents arc the most obvious place to begin looking for anthropogenic 

environmental changes. Of the animals that have been shown to respond well to 
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culturally modified environments, rodents are the most likely to be found at 

archaeological sites, and the only ones that are present in large quantities in 

many faunal assemblages. They are nearly impossible to completely eradicate in 

areas where they find sufficient food and shelter, and many rodent species are 

large enough to be visible archaeologically. However, other taxa can also be 

used to study changing site-use intensity, including granivorous and 

insectivorous birds, as well as animals like snakes and birds of prey that are 

attracted to increased populations of small animals. The effects of 

environmental modification on lagomorph species, the focus of much study in 

the Southwest, will be considered in Chapter 7. 

Rodents 

Continuously occupied human settlements, with the associated heavy 

manipulation of local plants and enviromnents, will favor the invasion of plants 

adapted to disturbed ground (Adams and Bohrer 1998; Fish 1985). This 

disturbance vegetation consists of quick-growing weedy annuals that produce 

large numbers of seeds to take advantage of newly opened habitats (Adams and 

Bohrer 1998). For example, in some prehistoric irrigated fields there are 

unusually high pollen counts from plants like Boerhaav/a-type (spiderling), 

Sphaeralcea (globemallow), and Kallstroemia (Arizona poppy). Similarly, 

Chcno-pods and amaranth weeds were seen to increase within habitation 

contexts (Fish 1985). These plants grow in the disturbed ground along the edges 
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of fields or midden piles in villages. The presence of some weedy annuals, such 

as the cheno-pods and amaranths, may also reflect deliberate encouragement by 

humans as potential food sources (Bohrer 1991). An increase in disturbance 

vegetation may attract "disturbance fauna" — animals that colonize 

anthropogenic enviromnents, such as seed-eating rodents and birds (Mellink 

1985; Nabhan et al. 1984). In addition to weedy annuals, small animals may be 

attracted to trash middens and to stored grains found in and around human 

populations. The use of storage pits at Early Agricultural Period villages would 

encourage colonization of the site by burrowing animals that could gain access to 

the grain. 

The study of rodent remains is interesting for a variety of reasons. First 

of all, rodents may be important food resources, especially when human 

populations are under food stress (Grayson 2001). Among Southwestern 

zooarchaeologists, most rodent studies have focused on the importance of small 

mammals in the prehistoric diet (Speth 2000; Szuter 1989a, 1991). The analysis 

of rodent assemblages also aids environmental reconstructions, because small 

mammals rcfleet local conditions better than larger animals (Reitz and Wing 

1999:307). in general, rodents do not roam long distances over their lifetimes, 

nor do they move far in their daily or yearly foraging routes. Therefore, they are 

more likely to be affected by changes in the micro-environment than animals 

with a larger home range. The presence of commensal rodent species has been 

used to argue for sedentary populations in Eurasia, since the existence of a 
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species, such as the house mouse {Mus muscuius domesticus), which is 

primarily adapted to an anthropogenic ecological niche, suggests that prehistoric 

site environments were similar to modern village settings (Tchemov 1984). 

Unfortunately, the meaning of rodent remains in archaeological sites can 

be very difficult to understand. Most rodents are burrowers, and many, if not 

most, of the archaeological rodent remains are undoubtedly intrusive, in the 

sense that their deposition is not the result of direct human agency. In addition to 

burrow deaths, rodents may enter the archaeological record in a variety of non-

cultural ways if they were deposited in fox dens, in owl pellets, or through coyote 

or dog feces. It can be difficult to find or interpret archaeological evidence that 

would differentiate between of these various methods of deposition. Detailed 

taphonomic studies, focusing on patterns of burning or cut-marks, are one way to 

identi fy cultural signatures on bones that otherwise must be assumed to be the 

remains of intrusive animals (Speth 2000; Szuter 1989a; 1991). However, even 

ethnographically studied food debris does not often show evidence for burning or 

butchering, so taphonomic studies are not always conclusive (Kent 1993). 

In this chapter, I suggest another use for rodent remains, one that is not 

dependent on distinguishing intrusive from culturally deposited remains. Most 

rodents, regardless of whether they were eaten or intrusive, are almost certain to 

have lived very close to or within the site where they died. Small animals are 

unlikely to have wandered onto the site from a different ecological zone, or to 

have been brought to the site from far afield. Rodents may have been a food 
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source for prehistoric peoples, but they are unlikely to have been procured 

outside of the immediate area of occupation, since they are too small to justify 

long-distance hunting. Because rodents are particularly good reflections of local 

environment, they may provide a new way to look at the emergence of sedentism 

in the Southwest. With the first villages and irrigated fields, human impact on 

the environment opened new ecological niches and affected the composition of 

local rodent populations in the Southwest. Some rodent species would have been 

attracted to the new food sources available in village environments, while others 

may have been driven away by the destruction of their habitat or major food 

sources. These changes in rodent populations, in turn, may be a source of 

information on the degree of site-use intensity prehistorically and how it changed 

through the Archaic and Hohokam cultural sequences. 

Com m ansa I ism 

The attraction of rodents to human habitation sites has been used to 

bolster arguments for sedentism in the late Epipaleolithic and early Neolithic 

periods in southwest Asia. During the Natufian period (10,000-8,000 BC), 

commensal animals, such as the house mouse and the house sparrow {Passer 

domesticus), begin to infiltrate southwest Asian sites (Tchernov 1984). These 

animals represent the dark side of domestication; pests that have aggressively 

colonized the ecological niches inadvertently created around early villages. 

Commensal animals co-cvolved with humans, creating new species through 
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association with culturally created habitats. These animals are so well adapted 

to village life that they spread world-wide as the southwest Asian Neolithic 

Complex moved out from the Middle East. The presence of commensals in 

archaeological sites strongly suggests that the village niches to which they were 

adapted had already developed during the Natufian period. This is one line of 

evidence suggesting a high degree of sedentism for Natufian populations. 

As in the Old World, there is a great deal of controversy over the degree 

of residential mobility in Southwestern Early Agricultural Period sites. The New 

World has no formally identified native commensal rodents or birds. However, 

rodents and passeriform birds in the U.S. Southwest, as elsewhere, thrive in 

anthropogenic landscapes. In fact, native rats and mice exclude the introduced 

house mouse in modem Tucson, except in core urban areas where native 

vegetation is rare (Germaine 1995:23). Although the house mouse is the 

acknowledged commensal rodent, native rodents have filled this niche quite 

effectively, both prehistorically and to the present day. 

Pest Species in the Southwest 

The desert Southwest is particularly rich in rodent species (Table 4.1). 

The diversity of plant communities in the area, a reflection of both elevation and 

rainfall gradients, is mirrored in the number of rodent species and the variety of 

adaptations they exhibit. Certain rodent species can be expected to respond 

positively to anthropogenic environmental changes, but not all rodent species 
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Table 4.1. Rodent taxa found in southern Arizona. 

Family Latin name English name 

Sciuridae genus Ammospermophilus 
(including A. leucunis, A. harrisii) 
genus Spermophilus 
(including S. tridecemlineatus, S. 
variegatus, S. tereticaudus) 

antelope gi'ound squirrel 

ground squirrel 

Geomyidae genus Thomomys (including T. 
bottae, T. umbrinus) 

pocket gopher 

Heteromyidae genus Perognathus, also known as 
Chaetodipus (including P. ampltts, 
P.flavus, P. intermedius, P. 
penicillatus, P. baileyi) 
genus Dipodomys (including D. 
ordii, D. microps, D. spectabilis, 
D. merriami, D. deserti) 

pocket mouse 

kangaroo rat 

Muridae genus Reithrodontomys (including 
R. megalotis, R.fulvescens) 
genus Peromyscus (including P. 
eremicus, P. maniculatus, P. 
boy Hi) 
Baiomys taylori 
genus Onychomys (including 0. 
leucogaster, 0. torridus) 
genus Sigmodon (including S. 
hispidus, S. ochrognathus) 
genus Neotoma (including N. 
albigula, N. lepida, N. mexicana) 
Mus musculus 

harvest mouse 

deer mouse 

Northern pygmy mouse 
grasshopper mouse 

cotton rat 

wood rat 

house mouse (introduced) 

will respond identically. Dietary constraints, in particular, as well as other traits, 

such as habitat preferences and predator avoidance behaviors, will affect how the 

density of individual rodent taxa changes with increased environmental 

disturbance. Furthermore, the archaeological visibility of rodent behavior is 

dependent on a variety of taphonomic factors that must be considered before 

using skeletal remains to measure changes in rodent density. 
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Any analysis of archaeological materials must take into account the 

limitations, scale, and context of the data. Not all rodent bones will be 

recoverable or recognizable. The archaeofaunas discussed in this chapter were 

recovered with Vi-in screens. Smaller rodent species are all but ignored in this 

analysis, since their bones have a very small chance of recovery, and that 

recovery would not be systematic. Therefore, the smallest taxa, including pocket 

mice, deer mice, and harvest mice, are unlikely to be useful indicators of 

anthropogenic environments. 

In most cases, the rodent remains that have been recovered from 

archaeological sites are only identified to the genus level. It is very difficult to 

speciate an archaeological specimen. A single genus of rodent may have as 

many as six Arizona species, and living rodent specimens are often distinguished 

by the number of toes, the length of their ear, or the ratio of their body and tail 

measurements. None of these characteristics are visible in a single left distal 

tibia or an isolated glenoid fossa. The highly fragmentary nature of the 

archaeological record, as well as the intra-species variability in post-cranial 

remains, makes species identifications suspect without complete skeletons, or at 

least complete skulls. Additionally, there are differences in the level of 

identification that individual faunal analysts feel comfortable with. Using 

species level data from published faunal remains, therefore, would greatly limit 

the data available for use. 

Because these animals are not identified to the species level, there are 



139 

limits to the specificity of the ecological data that can be brought to bear on these 

remains, since every rodent species has unique behaviors and adaptations. 

However, some generalizations do apply to all members of a genus. For 

example, all members of the genus Ammospermophilus (antelope ground 

squirrels) arc diurnal, and all members of the genus Perognathus {pocket mice) 

are quite small. Diet preference is probably the most important determinant of 

whether or not a specific rodent genus will thrive in anthropogenic environments. 

Despite differences between species, there are common dietary themes within 

rodent genera, as can be seen in Table 4.2. For example, while individual species 

of kangaroo rats may eat different types or proportions of seeds, seeds are still 

the major component of the diet for all members of the genus Dipodomys. These 

similarities between rodent species of the same genera allow the use of data from 

Table 4.2 Common rodent species in archaeological sites from southern Arizona. 

Latin Name Diet Average Weight 

Family Sciuridae 

Antelope ground squirrels genus Ammospermophilus 

Ground squirrels genus Spermophihis 

omnivorous (seeds, fruits, suet) 200g 

omnivorous (seeds, fruits, suet) 200g 

Family Geomyidae 

Pocket gophers genus Thomomys tubers and roots 75-130g 

Family Heteromyidae 

Small kangaroo rats Dipodomys merriami, alleni seeds 

Large kangaroo rats Dipodomys spectabalis, deserti seeds 

30-40g 

104-125g 

Family Muridae 

Wood rats gems Neotoma cacti 200g 
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archaeological remains. As long as generalizations are carefully applied and 

universal among the species of a particular genus, the lack of specific 

identification poses no problem to the interpretation of the archaeological data. 

The large scale of this analysis also minimizes problems that stem from 

uneven recovery or lack of species-level identification. Studies in small mammal 

ecology have recognized a number of factors that can affect rodent population 

density and community structure, including cyclic variability in moisture and 

vegetation (Brown and Heske 1990). The abundance of rodent species does 

change in response to small-scale ecological variability. However, when rodent 

populations are studied over a 5,000 year span of time, much of this variability 

is invisible, due to time-averaging. Large-scale trends, such as an over-all 

increase in habitat for granivorous rodents, can still be visible archaeologically, 

despite smaller fluctuations in food availability or minor variability in dietary 

preference between members of the same genus. General, long-term trends in 

rodent representation, visible across a long time period in a large sample of 

archaeological sites, provide the best evidence for meaningful anthropogenic 

environmental change in prehistory. 

Due to minimum size constraints on bones recovered by standard 

archaeological methods, as well as differences in the natural abundance of 

rodents in the wild, only five genera are commonly found in archaeological sites 

in southern Arizona (Table 4.2). These include ground squirrels (Spennophilus 

sp.), antelope ground squirrels (A m mo sperm oph ilus sp.), kangaroo rats 
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(Dipodomys sp.), wood rats (Neotoma sp.), and pocket gophers (Thomomvs 

sp.). Cotton rats (Sigmodon sp.), while large enough to be consistently 

recovered, are rare in the habitats where most archaeological excavations have 

taken place, namely basin-floor desert scrub. Rea's (1997, 1998) ethnographic 

work suggests that cotton rats should be common in irrigated fields, but they are 

not very frequently identified archaeologicaily. It is possible that the difficulty in 

differentiating between the post-cranial remains of cotton rats and wood rats 

could lead many faunal analysts to use broader categories, such as medium 

murid, for this species. Other large rodents, such as muskrats {Ondatra 

zibethicus), beavers (Castor canadensis), porcupines (Erethizon dorsatum), 

and the tree squirrels (Sciurus sp.), are rare, or found only in certain biomes, 

such as riparian or montane habitats. These animals are seldom identified in 

archaeological sites. Other rodent species in southern Arizona, including the 

pocket mouse (Perognathus or Chaetodipus sp.), and most murids, are too small 

to be consistently recovered with a Va-iii screen. 

Villages and fields that favor the growth of weedy annuals, and are often the 

location for stored grains, should attract rodents, such as the kangaroo rats, that 

are dependent upon seeds for much of their caloric intake (Mel link 1985). The 

kangaroo rat's primary food source is seeds from annual grasses and forbs 

(Hoffmeister 1986:311), the primary disturbance vegetation found around 

village sites (Rea 1997; 199). Much of the modern kangaroo rat diet comes from 

aggressively colonizing Old World annuals and perennial grasses, the plants that 
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have evolved within heavily disturbed anthropogenic environments (Parmenter 

and Van Devender 1995:216). In fact, kangaroo rats are some of the more 

aggressive colonizers of newly opened niches, such as recently burned and over

grazed areas (Andersen and Kay 1999; Simons 1991). They are more 

omnivorous, opportunistic feeders than other heteromyid rodents (HofFmeister 

1986:266), so they are more likely to be attracted to trash middens during 

seasons of seed scarcity. The lack of natural predators, such as coyotes and 

foxes, may also encourage the presence of kangaroo rats, since they have been 

shown to thrive, often at the expense of other rodent species, when removed 

from the threat of predation (Henke and Bryant 1999; Valone and Brown 1995). 

The middens that formed around human settlements would also provide 

food for the more omnivorous ground squirrels and antelope ground squirrels, 

which eat a diet of seeds, insects, and plants, as well as suet or small animals, 

when available. The variety of human food waste, as well as the plants that 

grow on old midden piles, would be attractive to these animals. Unlike some 

desert rodents, such as kangaroo rats, that are able to survive on the water 

released through the chemical breakdown of glucose during digestion, ground 

squirrels require free water in their food (Hoffmeister 1986:166). Human 

habitations, especially areas around wells, canals, and irrigated fields, are more 

likely to have standing water and green, leafy plants than the surrounding 

deserts. 

Wood rats are common in modern Tucson, and clearly are attracted to 
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anthropogenic environments (Germaine 1995:25). However, prehistoric villages 

may not have held the same attraction for them as modern iirban niches. Wood 

rats live near established yucca and cacti that can serve as anchors for their nests. 

Cacti are also their primary food source, although they do cache seeds 

(Hoffmeister 1986: 406). Wood rats are knov/n to forage in disturbed and 

recently burnt areas (Germaine 1995; Simons 1991), but presumably they would 

only have been attracted to those villages that encouraged or cultivated the 

succulents that are their major source of food and shelter. This may have been 

the case for many later villages. The ubiquity of cholla remains at sites located 

far from the natural occurrence of the plant has been cited as evidence for 

encouragement of these cacti (Bohrer 1991; Fish 1985). Ethnographically, 

Piman people are known to create dense hedgerows, often spiked with cholla or 

prickly pear, that can encourage populations of wood rats (Nabhan et al. 1982). 

Pocket gophers are another group of rodents that are not primarily seed 

eaters, and a predominance of disturbance vegetation would not necessarily 

represent an increase in their major food sources. These fossorial animals spend 

almost their entire lives underground, feeding on tuberous roots and other plant 

parts (Hoffmeister 1986: 223). They may be attracted to the loose soil of 

plowed agricultural fields, but prehistoric fields in the Southwest were not 

plowed. There is no record that pocket gophers are attracted to the major 

Hohokam agricultural products of com, beans, and squash; however, they are 

very interested in sunflowers. A change in pocket gopher density would only be 
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expected in cases where roots, tubers, or other appropriate plants were being 

grown by prehistoric people. This may occur mostly in later prehistory, 

especially the Classic period, when a wider variety of wild plants were cultivated 

(Gasser and Kwiatkowski 1991b). 

This summary of Sonoran Desert rodent ecology suggests kangaroo rats 

{Dipodornys sp.), ground squirrels (Spermophilus sp.), and antelope ground 

squirrels (Ammospermophilus sp.) should respond most strongly and positively 

to anthropogenic changes in the environment. Wood rats (Neotoma sp.) and 

pocket gophers (Thomomys sp.), on the other hand, may not be attracted to 

villages, unless cacti, sunflower, and/or tuberous plants are cultivated or 

encouraged in the area. 

Archaeological Rodent Data from Southern Arizona 

As was discussed above, rodent responses to anthropogenic 

environmental changes are appropriate studied over a long time period, and with 

a large number of sites representing the broad geographic range of early farming 

communities. Many factors can affect the density of rodent species on a 

seasonal, yearly, or multi-year scale. However, small-scale environmental 

variation, such as yearly changes in rainfall, are invisible archaeologically over a 

long time-span, since the archaeological record time-averages small-scale 

variability. Similarly, while various taphonomic factors may prevent fine

grained analyses of rodent assemblages, a more general approach can circumvent 



145 

0.45 

0.4 

0.35 

0.3 • 

0.25 

0.2 

0.05 

0.15 

0.1 

0 

• 

• 
• 

• 

I I 

CO 
LU 

Figure 4.1. Rodent species as a proportion of NISP. 

some of these problems by using many sites to look for overarching trends in 

rodent representation. 

Figure 4.1 shows the percent of rodents out of the total NISP for all of the 

assemblages from the database of published archaeofaiinas. The range of values 

during the Middle Archaic, Early Agricultural Period, and Early Ceramic/Pioneer 

periods was fairly narrow. The widest spread of values comes from the San 

Pedro phase assemblages where rodents ranged from less than .01 percent to 13 

pcrcent of NISP. Only two assemblages had more than five percent rodents, 

Valley Farms and Cortaro Fan, and both have very small sample sizes compared 

to the other faunal assemblages from that time period. In contrast, the 
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representation of rodents was far more variable in the Hohokam assemblages. 

One Colonial period assemblage, from the Saguaro site, is a clear outlier. 

However, seven assemblages from the Sedentary and Classic Periods had 

unusually high proportions of rodents (over 25 percent). The highest proportion 

of rodents out of NISP was 41 percent from the sites of La Lomita and Valencia, 

during the Sedentary period. This was also the period with the largest range of 

vales. Sample size does not account for changes in the proportion of rodents out 

of total NISP; the correlation between NISP and percentage of rodents is very 

weak (r = .04) 

The average percentage of rodents out of the total NISP increases through 

time, starting with the Colonial period (Tables 4.3). The average value is the 

lowest in the Cienega phase, at two percent, and highest in the Sedentary period 

at ten percent. The average proportion of rodents in faunal assemblages triples 

from three percent for the combined Middle Archaic, Early Agricultural Period, 

Early Ceramic and Pioneer periods, up to nine percent during the Colonial to 

Table 4.3. Average percentage of rodent out of total NISP. 

Mean % NISP 

Middle Archaic n=4) 2.81 

5.70 

1.85 

4.90 

3.36 

San Pedro (n=5) 

Cienega (n=8) 

Early Ceramic (n=3) 

Pioneer (n=6) 

Colonial (n=12) 8.46 

Sedentary (n=25) 

Classic (n=38) 

10.02 

8.10 
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Classic periods. The average proportion of rodents is significantly different 

when the Middle Archaic through Pioneer periods are compared to the Colonial 

through Classic periods (Mann-Whitney U = 583.5; p = .002). 

Because the Sedentary and Classic periods had the largest Hohokam 

populations, there are many more archaeological sites, and therefore more faunal 

assemblages, from these later periods. In this database, the Middle Archaic 

through Pioneer Periods arc represented by an average of 5 assemblages each, 

while there are 12 assemblages dating to the Colonial period, 26 to the 

Sedentary, and 38 to the Classic. Therefore, it is important to demonstrate that 

this increase in the average proportion of rodents out of total NISP is more than 

just a reflection of greater variability in the later time periods due to a larger 

number of samples. 

To show this, I ran a Monte Carlo simulation that took 1000 random 

samples of 5 assemblages from the Colonial, Sedentary, and Classic periods and 

compared the average proportion of rodents from those samples to the average 

proportion of rodents from the earlier time periods (Middle Archaic through 

Pioneer periods combined). The results suggest that changes in the 

archaeological representation of rodents were anthropo 1 ogical 1 y meaningful, and 

not just an artifact of sample bias. Only 4.4 percent of the Colonial, 6.3 percent 

of the Sedentary, and 3.7 percent of the Classic period samples had average 

values lower than the average representation of rodents in the Middle Archaic 

through Pioneer period. Therefore, the increase in the average proportion of 
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rodents in later time periods reflects an overall increase in the representation of 

rodents, rather than an increase in sample variability. Even if the number of sites 

from the Colonial, Sedentary, and Classic periods was much smaller, as is the 

case for the earlier periods, the increase in rodent representation would still be 

visible. 

Rodent Ubiquity 

Patterns in the proportion of rodents out of the total NISP are suggestive of 

a large increase in environmental disturbance in and around village sites, starting 

in the Colonial period, and in marked contrast to assemblages from earlier 

periods. As was discussed above, not all rodent species will respond in the same 

way to changes in the local environment. However, studies on the species or 

genus level can be difficult to do using the percentage of NISP, because the 

sample sizes become so small that the effects of taphonomic factors are 

amplified. Greater fragmentation could inflate NISP counts by adding additional 

specimens for every portion of the bone recovered. More importantly in the 

study of burrowing animals, one complete rodent skeleton could greatly increase 

the proportion of that species in the overall assemblage by contributing dozens 

of bones. The smaller the sample sizes, the greater the effect of sample and 

excavation biases on NISP trends. None of the common rodents in Southwestern 

sites are present in large enough numbers to allow meaningful comparisons 

through percentage of NISP alone, without some check on the effects of these 
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taphonomic factors. 

In an attempt to circumvent meaningless within-site variation in rodent 

distribution, I use a ubiquity measure of rodent genera. For each site, the 

ubiquity of a genus was measured as the percentage of features that contained 

that genus out of all the features at the site that contained faunal remains. 

Ideally, this analysis would be carried out using the proportion of individual 

samples with rodent remains (ten ccntimeter levels within a square meter, or 

however the excavation was carried out), but that requires access to all of the 

original data, so this study uses feature percentages instead. With ubiquity 

measures, rodents are measured against an independent variable, unit of deposit. 

This technique is less prone to random variations than comparisons of NISP 

counts, where rodent genera are compared to each other or to proportions of 

other taxa, and preservation or excavation bias could have a greater effect. 

Ubiquity measures are less responsive to taxonomic problems, such as 

differences in recovery or completeness of rodent remains, and therefore 

represent a better approach for comparing rodent remains between sites. 

An increase in rodent remains in archaeological sites could be the result of 

local environmental changes, or it could be the result of higher levels of small 

mammal hunting. One way to distinguish between these two causes is to look at 

which rodent taxa are contributing to this overall increase in rodent remains. It 

should be noted that an increase in rodent hunting per se would not invalidate the 

use of rodents as measures of anthropogenic environmental change, as long as 



150 

those rodents were not brought back to the site from any great distance. 

Distinguishing between intrusive, co-resident rodents and those that were 

transported to the site, hunted, or eaten by humans is a primary concern for 

zooarchaeologists who are attempting to study diet breadth. However, for an 

analysis of anthropogenic landscape change, it is irrelevant whether rodents 

represent burrow deaths, or if they entered the archaeological record through 

direct human agency, as long as the assumption holds that higher rodent densities 

in faunal assemblages reflect higher population densities on or near the site, and 

that rodents would not be hunted and brought to the site from any distance. 

This assumption is likely to hold because most rodents, especially in the 

desert Southwest, represent very small food packages. The largest of the 

commonly found archaeological rodents, the ground squirrel, has a body length 

of only 147-173 mm, and an average body mass of 200 g (HofTmeister 

1986; 164; Silva and Downing 1995). The smaller specics, such as the pocket 

mice, have body lengths as short as 53 mm, and a body mass as small as 11 g 

(Hoffmeister 1986:270; Silva and Downing 1995:202). It is unlikely that a 

logistic group would travel far to hunt rodents as a meat source. The presence of 

a rodent in the site, whether it was food debris or not, suggests the rodent was 

attracted to the village or its immediate vicinity during life. Regardless of the 

cause of their death, it is the attraction of rodents to the microenvironment of the 

village during the animals' life that provides a measure of land use intensity. 

Table 4.4 lists the 27 assemblages that were used to calculate ubiquity of 
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rodent taxa. I could only use sites where the fauna had been reported by feature, 

so this is a subset of the larger database. All of these sites have at least ten 

features because a smaller number of features could create artificially large 

proportions of rodents. Unfortunately, there are no Middle Archaic, Early 

Ceramic or Pioneer period sites with appropriate published data. As a result, the 

comparisons presented here arc between Early Agricultural Period, Colonial, 

Table 4.4. Assemblages used to calculate rodent ubiquity. 

Site Name Time Period 

AA: 12:92 Early Agricultural 

Clearwater Early Agricultural 
Las Capas* Early Agricultural 

Los Pozos Early Agricultural 
Wetlands Early Agricultural 

Pastimes Colonial 
Frogtown Colonial 
Redtail Colonial 
Siphon Draw Colonial 

Water World Colonial 

Frogtown Sedentary 

Grewe Sedentary 
Jones Ruin Sedentary 
La Lomita Sedentary 
Los Morteros Sedentary 

Siphon Draw Sedentary 
Sunset Mesa Sedentary 

Tanque Verde Wash Sedentary 

AA; 12:788 Classic 

El Polvoron Classic 
Hodges site Classic 

Junkyard Site Classic 
Las Fosas Classic 
Los Morteros, Classic 
Pueblo Salado Classic 
San Xavier Bridge Site Classic 

* San Pedro and Early Cienega occupations analyzed separately 
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Figure 4.2. Ubiquity of small murids, pocket mice, and cotton rats. 

Sedentary, and Classic period sites. 

Overall rodent ubiquity differs considerably between the sites and 

between time periods. Many rodent species do not increase or decrease 

noticeably through time. For example, small murids, pocket mice and cotton rats 

are rare, and do not change significantly across the archaeological sequence 

(Figure 4.2). The range of variation and the mean ubiquity is quite stable 

throughout the time period represented here (Table 4.5). The Early Agricultural 

Period sites have an average ubiquity of 2.8 percent for all of these taxa, while 

the Hohokam periods have an overall average ubiquity of 3.1 percent. Some of 
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Table 4.5. Mean ubiquity (percentage of features with specific taxa) for rodent species by time period. 

Early Agricultural Period Colonial Sedentary Classic 

Small murids and cotton rats 2.79 2.72 1.28 5.04 

Kangaroo rat 3.11 18.61 8.57 16.57 

Ground squirrel 3.10 29.49 18.94 20.50 

Wood rat 3.49 14.42 5.35 12.47 

Pocket gopher 0.68 3.47 6.78 13.87 

these species are naturally rare in the lower elevation desert scrub habitats where 

most archaeological sites in this sample are located. Peromyscus sp., 

Reithrodontoniys sp., and Sigmodon sp. are not found very frequently in the 

basins of the southern deserts, except in riparian areas. Other rodents, such as 

Onychomys sp. and Perognathus sp., while more common, are small enough for 

their bones to be frequently lost through %-in screens. 

In contrast, the proportions of kangaroo rats increase dramatically through 

time. Figure 4.3 shows an increase in the range of variability as well as the 

average proportion of kangaroo rats in features after the Early Agricultural 

Period. While kangaroo rats were found in an average of 3.1 percent of features 

in the Early Agricultural Period, this rises to 18.6 percent in the Colonial period, 

8.6 percent in the Sedentary period and 16.6 percent in the Classic. The average 

for the Hohokam periods overall is 14 percent, when the average is calculated by 

dividing the sum of the individual site percentages by the number of 

assemblages. This represents a greater than four-fold increase in the average 

ubiquity of kangaroo rats between the Early Agricultural and the Hohokam 

Periods, a statistically significant difference (Mann-Whitney U = 19; p = .010). 



154 

70% 

60% 
V) •*-> 

CD 

8 50% 
CO O) 
I 40% 

CD 

O 

30% 

20% 

10% 

0% 
I 
# 

Id u. D 

CO 
< 

CD 
LU 

ro 
'c to 
o II 
o 
O 

Figure 4.3. Ubiquity of kangaroo rats. 

ro 
c § » 

"O ^ 
CD 

CO 

^2 ® ^ II 
iS c 
O 

Alternatively, a weighted average can be calculated for the ubiquity of 

kangaroo rats during each time period in the sequence. This is done by dividing 

the total number of features within a time period containing kangaroo rats by the 

total number of features found at all sites dating to that time period. For 

example, the faunal assemblages from the Late Cienega phase of Los Pozos, the 

San Pedro phase at Las Capas, and the Early Cienega phase at Las Capas were 

recovered from 239, 149, and 17 separate features, respectively. The weighted 

ubiquity average would take the total number of features with kangaroo rats 

from all three assemblages, and divide that number by 405, the total number of 
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features at all three sites. This weighted average is a better reflection of the 

representation of kangaroo rats during each period, since sites with a larger 

number of features are now given greater weight in the calculations, effectively 

increasing sample size. For kangaroo rats, the weighted ubiquity for the Early 

Agricultural Period is 3.1 percent, compared 18.8 percent for the Hohokam 

period. This is more than a six-fold increase across the Early Agricultural Period 

to Hohokam boundary. 

It is difficult to conceive of any reason for this major increase in kangaroo 

rats other than their attraction to the weedy annuals that spring up around human 

habitations. Kangaroo rats are quite small. They may have been eaten 

opportunistically, but they are very unlikely to be hunted outside of the 

immediate boundaries of the site. The smaller species, the Ordd's and Merriam's 

kangaroo rats, are only 30 to 40 g in size, while the largest species, the Banner-

tailed and Desert kangaroo rats, are still significantly smaller than ground 

squirrels or wood rats at 104 to 125 g. There is no ethnographic record of this 

species being eaten, even by Piman peoples that enjoy larger rodents, such as 

cotton rats and wood rats (Rea 1998:47). Of course, this does not mean that 

prehistoric people could not have eaten smaller rodents, merely that it is less 

likely due to their small size. Their small size similarly decreases the likelihood 

of hunting outside the boundaries of home and field. 

A large increase is also seen in the ubiquity of ground squirrels ( Figure 

4.4). While ground squirrels are found in an average of 3.1 percent of features 
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Figure 4.4. Ubiquity of ground squirrels. 
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during the Early Agricultural Period, this increases to 29.5 percent in the 

Colonial period, 18.9 percent in the Sedentary, and 20.5 percent in the Classic. 

The overall average for the Hohokam periods is 22.1 percent. This represents a 

greater than nine-fold increase over the Early Agricultural Period. The weighted 

average for the Early Agricultural Period is slightly higher than the un-weighted, 

at 5.3 percent, but increases dramatically in the Hohokam period to 24.1 percent. 

The differences between the Hohokam periods and the Early Agricultural Period 

are significant (Mann-Whitney U == 14; p = .004). 

The ubiquity of wood rats, one of the largest common rodents, also 
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increases at the beginning of the Hohokam chronological sequence, in the 

Colonial period, but this increase is not as large as the one seen in ground 

squirrels and kangaroo rats (Figure 4.5). The wood rat ubiquity measures 

increase from a proportion of 3.5 percent during the Early Agricultural Period to 

14.4 percent in the Colonial. Interestingly, the mean ubiquity of wood rats drops 

during the Sedentary, but increases again into the Classic period. The average 

ubiquity for all Hohokam periods is 10.2, less than three times the value for the 

Early Agricultural Period. Unlike changes in the ubiquity of ground squirrels 

and kangaroo rats, the changes in wood rats are not significant at a = .05 (Mann-
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Figure 4.5. Ubiquity of wood rats. 
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Whitney U = 34; p = .090). The weighted average during the Early Agricultural 

Period is 4.6 percent, while in the Hohokam periods it is 14.5 percent, a slightly 

larger increase than the non-weighted sample, and probably a more realistic 

representation of Neotoma presence in archaeological sites. 

It is surprising that there is not a large increase in the ubiquity of wood 

rats during the Sedentary period, when there is evidence for the cultivation of 

agave and cholla — two important food sourccs for wood rats. This is also a time 

period that saw an increase in the size of irrigated lands, and irrigated fields and 

hedgerows have been shown ethnographically to increase wood rat populations 

(Nabhan et al. 1982). The increase in wood rat ubiquity in the Hohokam period 

is not nearly as large as those seen in kangaroo rats and ground squirrels, which 

increased four to nine times their Early Agricultural Period levels. Furthermore, 

wood rats actually declinc significantly in ubiquity in the Sedentary period. This 

may suggest that succulent and cacti horticulture was not as extensive in 

prehistoric contexts as in modern urban landscaping. It is also evidence, 

however, that rodents often entered Hohokam sites because of their attraction to 

anthropogenic environments, rather than being deposited as food remains. If 

these rodent bones mostly represented specimens that had been collected and 

brought back to the site by human hunters, then the largest species should show 

earlier and greater increases in ubiquity than the smallest species. When we 

compare wood rats to kangaroo rats, this does not seem to be the case. 

For kangaroo rats, ground squirrels, and wood rats, ubiquity levels were 
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low in the Early Agricultural Period, but increase immediately in the Colonial 

period. (This increase could take place earlier, in the Early Ceramic or Pioneer 

periods, but no sites from those periods are available for this kind of analysis. 

As will be seen below, however, evidence from NISP counts suggests that the 

Colonial period was the true beginning of these trends). In contrast, changes in 

pocket gopher ubiquity are gradual, and visible chiefly in the Classic and 

Sedentary periods (Figure 4.6). The average ubiquity for pocket gophers is .7 

percent in the Early Agricultural Period, and this rises only to 3.5 percent in the 

Colonial period. During the Sedentary and Classic, these numbers rise to 6.8 
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Figure 4.6. Ubiquity of pocket gophers. 
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and 13.9 percent, respectively. The overall Hoholcam average was 8.7, which 

represents a nearly 13-times increase over the pre-ceramic period, a significant 

difference (Mann-Whitney U = 26; p = .027). The weighted average for the 

Early Agricultural Period is 1.6 percent, and rises to 15.9 percent in the 

Hohokam periods. 

Although the ubiquity of pocket gophers does increase substantially in the 

Hohokam periods, when compared to the Early Agricultural Period, the pattern 

of that increase is quite different from that seen with the kangaroo rats, wood 

rats, and ground squirrels. A possible explanation can be found in changes in 

the use of wild plants by Hohokam farmers during the Sedentary and Classic 

Periods. Although pocket gophers are not attracted to most disturbance 

vegetations, they are known predators of sunflowers. It has been suggested that 

sunflowers were encouraged, and possibly even domesticated, after AD 1000 

(Bohrcr 1991). The gradual and late-peaking increase in pocket gopher ubiquity, 

seen mostly in the Sedentary and Classic periods, may be a response to the 

increasing cultivation or encouragement of suntlowers, yucca, and other plants 

that form part of the pocket gopher diet. 

Ubiquity data on ground squirrels and kangaroo rats provide evidence for 

anthropogenic environmental changes, since these rodents are likely to be 

attracted to foods found in village environments. If hunting were the major 

factor contributing to rodent assemblages, then we would expect wood rats. 
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pocket gophers, and ground squirrels, which are large-bodied and fairly abundant 

rodents, to increase earlier and more significantly than kangaroo rats, the 

smallest of the rodents considered here, while the small rodent species would 

increase only slightly, or not at all. Nonetheless, wood rat ubiquity does not 

increase as much as kangaroo rat ubiquity. Similarly, the representation of 

pocket gophers does not increase until fairly late in the chronological sequence 

considered here (Figure 4.7 ). The fact that the pattern of rodent representation is 

not predicted by body size suggests that hunting was not the primary factor in 

the formation of rodent assemblages, especially across the transition from the 
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Early Agricultural Period to the Hohokam periods. Instead, it appears that 

anthropogenic environmental change is driving increases in rodent ubiquity 

through time. This can be seen especially through the increasing representation 

of kangaroo rats in the archaeological record. 

Trends in NISP Data 

Although I would argue that ubiquity studies are the most appropriate 

way to avoid taphonomic problems when comparing rodent remains between 

sites, the NISP data on rodents from these assemblages generally support the 

trends illustrated above (Figure 4.8). Ground squirrels and kangaroo rats show 

the largest increases in percentage out of total site NISP. Ground squirrels, on 

average, make up .9 percent of faunal assemblages in the Early Agricultural and 

Early Ceramic periods. In contrast, they are 2.4 percent of all Hohokam phase 

assemblages on average, a statistically significant change from the pre-Hohokam 

periods (Mann-Whitney U = 655.6; p = .008). Kangaroo rats, similarly, were 

only .2 percent of Early Agricultural and Early Ceramic period assemblages, and 

1.5 percent in later periods. This change is also statistically significant (Mann-

Whitney U -•= 503; p < .001). The NISP data from wood rats also supports the 

ubiquity data. Wood rats do not increase as much or as significantly as kangaroo 

rats and ground squirrels. On average, wood rats make up .5 percent of total 

NISP from earlier sites and .9 percent from later sites. However, unlike the 

ubiquity data, the changes in NISP between the earlier and later periods are 
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statistically significant (Mann-Whitney U = 635.5; p = .006). 

Pockct gopher representation does not increase as much as some of the 

other rodents. Their average proportion of NISP raises from .6 percent in the 

Early Agricultural and Early Ceramic periods to .9 percent in the later periods. 

However, while ubiquity data on pocket gophers suggests that these taxa become 

more important only in the later Sedentary and Classic periods, the NISP data do 

not seem to reflect this trend, nor are the NISP differences statistically 

significant (Mann-Whitney U = 860; p = .307). Although the average 

proportion of pocket gophers out of total NISP does go up slightly during the 

later periods, the range of values does not change significantly between the Early 

Agricultural Period and the Classic. 

An increase through time in the average proportion of NISP for an 

individual rodent species may reflect the larger number of samples available 

from the Colonial, Sedentary, and Classic periods. However, if 1000 random 

samples of 5 assemblages are taken from these later periods, and the average 

proportion of rodent species from those samples are compared to the average 

proportions of rodent species from the earlier periods, the results suggest that 

most of the increases in rodent representation are meaningful reflections of past 

human and pest behaviors. This is particularly true for kangaroo rats. Only 2.6 

percent of the random samples from the Classic period, 5.6 percent from the 

Sedentary, and 5.7 percent from the Colonial had average values for the 

proportion of kangaroo rats that were lower than the average for the Middle 
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Archaic through Pioneer periods. Therefore, even if fewer assemblages were 

available from these later periods, the trend of increasing kangaroo rat 

representation would still be visible. 

The statistical reality of changes in wood rat representation was also 

supported by random sampling. Only 9.8 percent of the Classic and 9.2 percent 

of the Colonial samples had average proportions of wood rats that were lower 

than the averages for the earlier time periods. However, 38 percent of the 

Sedentary period samples did have lower averages, mirroring the decrease in the 

proportion of wood rats in archaeological sites at that time. Increases in the 

representation of ground squirrels may have been more strongly affected by 

sampling bias, although the majority of random samples still reflect the change 

described above. In the Colonial period, only .6 percent of the samples had 

average proportions of ground squirrels that were lower than the average for the 

Middle Archaic through the Pioneer period, but a full 11.1 percent of Sedentary 

and 14.7 percent of Classic period samples had lower averages. It is possible 

that increased variability in the later periods, probably due to intrusive animals at 

some sites, increased the average proportion of these genera in later periods. 

Finally, the later and less substantial increases found in pocket gopher 

representation were more strongly affected by changes in the number of available 

assemblages than those documented for other rodent genera. Fully 35.8 percent 

of Classic and 19.6 percent of Sedentary random samples had averages lower 

than those found in the earlier time periods. These results confirm the 
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conclusions drawn from the analysis of both NISP and ubiquity trends. 

Increases in the proportion of kangaroo rats, small rodents that are likely to be 

attracted to anthropogenic environments, were some of the strongest and most 

significant changes found across the Hohokam sequence. Some larger rodents, 

those more likely to be hunted at some distance to the site, such as wood rats and 

pocket gophers, did not have large increases in representation, and those 

increases were, in some cases, less statistically significant than those seen in 

kangaroo rats, or they were more strongly influenced by sampling problems. 

Birds 

Rodent spccies are probably the best indicators of anthropogenic 

environmental change, because they tend to be present in most faunal 

assemblages, and they are often well preserved because both intrusive animals 

and food refuse are frequently deposited underground or in pits where they are 

protected from the elements. However, both ethnographic and archaeological 

evidence has shown that bird species respond strongly to the culturally modified 

environments found around villages and fields (Emslie 1981a, 1981b; Nabhan et 

al. 1982; Rea 1983). Some bird species are attracted to the seeds and grains 

provided by domestic crops and weedy annuals. Other birds are attracted to the 

insects that are prevalent in fields where they prey on crops and/or are exposed 

on the surface when the soil is turned. Finally, birds of prey may be attracted to 

village and field areas by the small birds and rodents that come for the insects or 



167 

plant foods (Emslic 1981a, 1981b; Nabhan et al. 1982). In some ways, bird 

remains are more difficult to use for this kind of analysis than rodent remains 

because birds are often rare in archaeofaunas from the Southwest, and they may 

not be as well preserved if their remains are exposed on the surface. 

Furthermore, there are not enough bird remains from well-published sites to 

allow ubiquity studies. However, NISP data from these animals does suggest 

that anthropogenic environments were attracting some types of birds, especially 

in the Sedentary and Classic periods. 

For this analysis, I divided all of the bird species found in this sample of 

sites into four groups based on Ems lie (1981a, 1981b) and Nabhan et al. (1982): 

1) granivorous birds, like quail and pigeons, that would be attracted to seed 

foods; 2) insectivorous birds, like kestrels and nighthawks, that would be 

attracted to insect pests and exposed soil-dwellers; and 3) predators, like hawks 

and vultures, that are attracted to congregations of smaller birds and mammals 

(Table 4.6). It should be noted that some of these animals are also potential 

human prey, especially quails and pigeons. However, as with rodents, small bird 

species are unlikely to be hunted from great distances. If birds were increasing 

in the environment, this may make them more attractive as prey. In contrast to 

rodents, it is unlikely that many of the birds in these sites arc intrusive. 

Therefore, humans (or possibly canids and raptors) are the most likely agents for 

collecting and depositing these animals into the archaeological record. The issue 

of diet breadth, and how this could be affecting the representation of bird 
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Table 4.6. Bird taxa attracted to culturally modified environments (from Emslie 1981a, 1981b; 
Nabhanetal. 1982). 

Granivores Insectivores Predators Other birds found in 
Hohokam sites 

geese American Kestrel herons bobwhite 

ducks Common Nighthawk ibis goatsuckers 

quail Common Flicker hawks sandpipers 

cranes Purple Martin owls plovers 

pigeons swallows roadranners eagle 

Mourning Dove robins Black vultures prarie falcon 

Homed Lark bluebirds Turkey vultures bittern 

Common Flicker warblers pelican 

corvids corvids wrens 

icterids shrikes thrashers 

rails icterids 

woodpeckers 

species, will be taken up in Chapter 6. 

None of these birds are very common in the assemblages used for this 

analysis, with the exception of raptors. Birds of prey can occasionally represent 

a large proportion of the total NISP at any site, but this is a reflection raptor 

burials found in the Classic period (see Chapter 6), and probably not significant 

to this study. However, as shown in Figure 4.9, the proportion of NISP for all 

three groups of birds, especially the granivores, increases in the Sedentary and 

Classic periods. Prior to the Sedentary and Classic, only one site, the Middle 

Archaic component at Los Pozos, had more than one percent NISP made up of 

granivorous birds. However, in six sites in the Sedentary and thirteen in the 

Classic period, granivorous birds were more than one percent of NISP, and they 

were as high as 3.2 percent of the assemblage at the site of Las Colinas. 

Comparisons between the average proportion of NISP for granivorous 
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birds between the Middle Archaic through Colonial periods and the Sedentary/ 

Classic periods are not significant at a = .05 (Mann-Whitney U = 881; p = .18), 

which probably reflects the rarity of these species in archaeological contexts 

throughout the sequence. However, random sampling from the later time periods 

suggests that the increases seen in the Classic period, especially, were not the 

result of higher variability in the later periods due to a larger number of available 

assemblages. An analysis of 1000 samples of 5 randomly chosen assemblages 

from the Classic and Sedentary periods found that only 5.1 percent and 21.3 

percent of the samples, respectively, had average proportions of granivorous 

birds than were lower than those seen in assemblages dating to the Middle 

Archaic through Pioneer periods. While the higher number in the Sedentary 

period suggests that only some sites were participating in the increased hunting 

of granivorous birds at that time, the small proportion of Classic period samples 

with lower average bird representation indicates a trend that would be visible 

even without the larger number of assemblages available from late prehistory. 

Insectivorous bird species show much more modest gains, possibly 

because there are fewer large species in this group so they are less likely to be 

represented in the archaeological record at all. However, the average proportion 

of these birds does increase, especially in the Classic period. Insectivorous birds 

were less than .5 percent of total NISP in all of the pre-Classie assemblages, but 

they were more than .5 percent of total NISP at five Classic period sites. These 

changes between the pre-Sedentary and Sedentary/Classic periods, though small, 
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arc statistically significant (Mann-Whitney U = 823 ;p< .001). They were also 

relatively unaffected by increases in the number of faunal assemblages in later 

time periods. Only four percent of random samples of five assemblages from the 

Classic period had lower proportions of insectivorous birds than those found in 

faunal assemblages dating to the Middle Archaic through Pioneer periods. A 

larger 16.2 percent of Sedentary period random samples had lower averages. 

Although insectivorous species have been shown to respond strongly to 

culturally modified environments in ethnoecological studies of Southwestern 

peoples (Mellink 1986; Nabhan et al. 1984; Rea 1983), in those cases land was 

being plowed. This plowing turned up grubs and other soil-dwelling insects, and 

those were one of the primary attractions to insectivorous birds ( Nabhan et al. 

1984). Hohokam fields were not plowed. Therefore, they may not have been as 

attractive to insectivores. 

Because many of these animals were prey species, or, like the raptors, 

may have had religious or social significance, it is possible that they were 

brought to the site by hunters, rather than attracted to the site by the village 

ecosystem. For instance, it could be argued that birds increasingly entered the 

diet of food-stressed Sedentary and Classic period populations, and therefore 

were a larger and larger proportion of NISP in faunal assemblages. However, it 

appears that other bird species like bitterns or wrens, which are not as likely to 

be attracted to culturally modified landscapes, were not increasing during these 

periods (Figure 4.10). These animals arc rare archaeologically, and there is little 



172 

sign of an increase in their representation into the Sedentary and Classic periods. 

Changes in the average proportion of birds from pre-Sedentary and Sedentary/ 

Classic sites were not statistically significant at a = .05 (Mann-Whitney U = 

1139.5; p = .344). If the proportion of all birds in faunal assemblages is only a 

reflection of the willingness of human hunters to add smaller species to their diet, 

then the proportion of these species should increase along with the proportion of 

granivorous and insectivorous birds. The fact that they do not increase supports 

the idea that anthropogenic environmental changes were affecting bird 

populations around villages and fields. 

Because birds tend to be rare at these sites, there is some concern that 
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Figure 4.10. Birds not attracted to field environments as a proportion of total NISP. 
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sample size will affect on the proportion of birds found in these assemblages. 

When the percentage of granivorous and insectivorous birds combined is plotted 

against total NISP, there is a substantial correlation (r = .13), especially when 

compared to the very slight correlation seen between rodent representation and 

sample size. However, sites with different functions may have different average 

sample sizes. For example, a village site is likely to produce much more fauna 

than a logistic camp. If the analysis is run for village sites alone, then there is a 

stronger positive correlation between sample size and the percentage of 

granivorous and insectivorous birds (r = .19). However, when only farmstead 

and fieldhouse sites are considered, then there is a negative correlation between 

sample size and bird representation (r = -.13). Therefore, sample size per se may 

not be the strongest determinant of bird representation. 

Other Non-Mammalian Species 

Non-mammalian species in general, and in particular fish, amphibians, 

and reptiles, are quite rare in archaeological sites in the Southwest. In fact, all 

102 assemblages in this database produced only 3071 bones from fish, 

amphibians or reptiles (around 4 percent of the total sample). Although some of 

these taxa might react to cultural modifications of the landscape, most of them 

are very difficult to interpret in that light. Amphibian remains in floodplain 

sites, for example, are often from recent animals. Most reptile bones come from 

turtle/tortoise, and these are often only represented by shell fragments that may 
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have been collected and used as ornaments or bowls. Fish, of course, are limited 

in their ability to colonize any anthropogenic landscape. However, it has been 

suggested that the extension of irrigation networks, as well as increasing 

pressure on food resources, led Classic period Hohokam people to make greater 

use of fish from canals (James 1994, 2003). This point will be considered in 

more detail in Chapter 6. 

Although most reptile species may have little to tell us about the degree of 

site-use intensity, snakes are another taxa that might be attracted to 

anthropogenic environments. Although I do not know of any studies that looked 

for changes in reptile frequencies as a response to traditional farming methods, 

snakes would be interested in the same small mammals that attract predatory 

birds. Snakes are generally quite rare in archaeological sites, and although they 

are sometimes thought to be food refuse, they are also often thought to be 

intrusive. 

Figure 4.11 shows the changes in the proportion of NISP for all snake taxa. 

Except for one site with a large proportion of snakes from the San Pedro phase 

(AA; 12:92, where more than one partial, intrusive snake skeleton was found), 

snakes are more prevalent in the Sedentary and Classic periods, similar to birds 

and rodent species. Five of the six sites where snakes were more than 5 percent 

of total NIS P came from these periods. However, the changes in the average 

proportion of snakes from Middle Archaic through Colonial sites are not 

statistically significant when compared to Sedentary and Classic period 
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assemblages (Mann-Whitney U = 1121; p = .497). Furthermore, the increase in 

the average proportion of snakes is related to increasing variability in faunal 

assemblages dating to the later time periods, when more sites were available for 

analysis. When the average proportion of snake remains from 1000 random 

samples of 5 assemblages dating to the Sedentary and Classic period were 

compared to the average proportion of snakes found in Middle Archaic through 

Pioneer period assemblages, 52.2 percent of Sedentary and 62 percent of Classic 

period random samples have averages below those found in the earlier time 

periods. Snake data alone may not be the strongest argument for changes in site-

use intensity. However, the trends seen here generally support those illustrated 
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by other potential "disturbance fauna". 

Conclusions 

The trends seen in rodent, bird, and snake assemblages suggest that the 

environmental impact of Hohokam communities during the Colonial, Sedentary, 

and Classic periods was far greater than that of Early Agricultural Period 

villages. The increased representation of taxa like ground squirrels and 

kangaroo rats, likely indicators of anthropogenic disturbance, indicates an 

increase in vegetation associated with intensive environmental manipulation. 

Furthermore, the increase in disturbance-attracted granivorous and insectivorous 

birds in the Sedentary and Classic periods, with the collaboration of data from 

pocket gophers and snakes, suggests that communities in the latest periods of the 

Hohokam cultural sequence had a the greatest impact on their environment. 

While there is no simple interpretation of these data, they are suggestive of 

significantly lower site-use intensity for the earliest agricultural inhabitants of 

the Southwest. Lower site-use intensity may suggest that the Early Agricultural 

Period villages were only occupied seasonally, while the Hohokam villages were 

occupied year-round. Alternatively, early village populations may have been so 

much smaller that they had a much reduced impact on the vegetation structure of 

their local environment, even if they stayed in those villages throughout the year. 

This could be true because small groups of people do not cause as much 

disturbance through building, irrigation, and planting. Or, smaller groups of 
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people may cause less environmental disturbance because certain types of 

environmental manipulation, such as wild plant cultivation and water-control 

devices, were not necessary to feed a small population, and became important 

only after population densities increased. 

The information gleaned from potential "disturbance fauna" can only offer 

relative measures of site-use intensity. With this data alone, it is not possible to 

decide between these effects of population size or duration of occupation. 

However, these changes in taxonomic representation do indicate that the local 

environmental disturbances in the Early Agricultural Period were on a smaller 

scale than those seen in Hohokam communities that were truly sedentary and 

highly dependent on agriculture. On the other hand, although we have no 

ubiquity information from the earliest sites in this sample, NISP data suggest 

that site-use intensity in these early villages had increased since the Middle 

Archaic period. 

The rodent remains, as one line of evidence, paint a picture of fairly small 

communities during the Early Agricultural Period, whose overall impact on the 

environment, through village building, field planting, and other manipulations of 

the local vegetation, was fairly minor, and on a different scale from communities 

in the Colonial through Classic periods. These data join with information on 

architecture, plant-use, and water availability, to suggest that Early Agricultural 

Period villages were more ephemeral, perhaps because of much lower population 

levels, and perhaps due to greater mobility, than later Hohokam communities of 
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the area. 

In the U. S. Southwest, where there are very few faunai indicators of 

seasonality, it is important to develop new methods of using animal remains to 

measure the degree of sedentism of early agricultural communities. Although 

North America has no designated native commensal rodents or birds, these taxa 

can still serve as indicators of the impact early village communities had on their 

local enviromnents in the American Southwest. The large-scale analysis and 

ubiquity measures presented here are means of getting as much data as possible 

out of small animal remains while minimizing the taphonomic problems that 

plague these studies. 
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CHAPTER 5: PREY SPECIES LARGE AND SMALL: 
IMPLICATIONS OF THE RELATIVE PROPORTIONS OF MAJOR PREY 

TAXA FOR MOBILITY PATTERNS, LABOR ORGANIZATION, AND DIET 
BREADTH 

The faunal record of the American Southwest is dominated by lagomorph 

remains. Jackrabbits {Lepus californicus and Lepus alleni) and cottontail 

rabbits (Sylvilagus audubonii and Sylvilagus floridanus) are commonly 80 

percent of NISP in Southwestern archaeological sites. Large prey species, 

including mule deer (Odocoileus hemionus), bighorn sheep {Ovis canadensis), 

pronghorn antelope (Antilocapra americand), and white-tailed deer {Odocoileus 

virginianus), were only a minor part of most prehistoric diets. Ungulates were a 

larger proportion of faunal assemblages in some environmental zones that 

provide better habitat for ungulates, especially sites in the uplands, including the 

Mogollon Rim, the foothills of the Rockies, or in higher elevations in the 

southern Basin and Range, but the ratio of large to small game is generally small 

throughout the Southwest (Cannon 2000; Muir and Driver 2002; Szuter 1989a, 

1991), 

Large mammals were more important relative to small mammals in the 

diet of the Southwest's earliest inhabitants than for later hunters. Megafauna, 

including mammoths and bison, are found in sites dating to the Paleoindian 

periods (Haury 1953; Haury et al. 1959). However, it is clear that ungulate 

hunting was not sufficient to meet the protein needs of populations in southern 

Arizona from at least the Middle Archaic. Although a few bison bones have 
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been identified from Middle Archaic sites, lagomorphs were far more abundant 

than ungulates from that period until the time of European Contact (Szuter 

1989a, 1991). 

As was discussed in Chapter 1, optimal foraging models suggest that 

large prey species will be highly prized by hunters because they represent 

optimal energy returns relative to the costs associated with the capture, kill, and 

processing of the animal. On the other hand, small prey species, like 

lagomorphs, are a relatively expensive protein source in terms of processing 

costs. Lagomorphs do offer some advantages to the hunter, however, because 

the abundance and resilience of rabbit species minimizes search costs. As a 

result, we can predict that small animals will become a greater proportion of the 

diet, in relation to large animals, when search costs for large animals increase to 

the point that they outweigh the benefits of higher returns. Large mammals 

would still be valuable resources, since one ungulate would provide a lot more 

meat than one rabbit, and they undoubtedly would have been taken when 

encountered. However, if search costs for large mammals were high, then 

prehistoric communities may try to minimize the risk of protein short-falls due to 

failed hunting trips by concentrating on prey with high encounter rates. 

Diet breadth models suggest that the high ungulate to lagomorph ratios of 

most Southwestern sites are the result of a hunting strategy that focused on 

providing protein through the use of high-abundance tax a. By Middle Archaic 

times, ungulate species may have been too scarce to be an adequate dietary 
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staple, and animal meat was a necessity for prehistoric populations, since corn-

based diets are poor in complete proteins, as well as iron and vitamins, like B12, 

that cannot be found in plant foods. Adequate levels of these nutrients in the diet 

would have been critical, especially to growing children and pregnant or lactating 

women (Spielmann and Angstadt-Leto 1996:81). As populations increased into 

the Early Agricultural Period and tliroughout the later Hohokam sequence, we 

would expect to find a continuing drop in the number of artiodactyl remains 

relative to lagomorphs in faunal assemblages. 

The Ecological Context of Hunting Major Prey Species 

The semi-arid environment of southern Arizona is one of the reasons that 

search costs were so high for prehistoric ungulate hunters, but quite low when 

hunting lagomorphs. Rabbit species are common in almost all environmental 

zones within the Southwest. Populations can be large, and therefore the 

potential meat yield can be quite high, even in areas very close to human 

habitations. Ungulates, in contrast, are fairly scarce and dispersed in the desert 

Southwest, and, given this, the potential meat yield may not be significantly 

greater than that gained through hunting lagomorphs. The phenomenal 

reproductive abilities of rabbits ensure a constant supply of prey, even in areas 

close to permanent human settlements, where other resources may be depleted. 

Ungulate reproduction is slower, and artiodactyl populations may be more easily 

exterminated in settled areas. 
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Low ungulate population densities in relation to lagomorph densities 

make the search costs associated with large mammals high for most of the desert 

Southwest. Table 5.1 presents estimates of population densities for major prey 

species, culled from modern wildlife management literature. These data are not 

perfect reflections of population densities in prehistory. Some animals, such as 

mule deer, have increased in their range and densities within the historic period 

(Arizona Game and Fish 1987:19). Others, such as the Sonoran pronghorn 

antelope, are now endangered animals (Hoffmeister 1986:549). Introduced 

plants have changed the grassland habitats that many artiodactyls were 

dependent upon, and the introduction or expansion of other species, such as 

cattle, horses, and javelinas, has further transformed the modern distribution and 

density of prehistoric prey species. For this reason, it is important to look at 

both high and low population density estimates for ungulate taxa. The data in 

Table 5.1 make the general point that ungulate species in the Southwest live at 

fairly low population densities, while lagomorphs are extremely abundant. 

Cottontail rabbits can exist in densities as high as 29.5 animals per square 

mile, while jackrabbit species in southern Arizona have been observed at 

densities as high as 273 animals per square mile. Jackrabbits can congregate in 

large groups; as many as 100 individuals were once observed in a ten acre arroyo 

bed (Vorhies and Taylor 1933). The lowest density estimates for cottontails are 

15 animals per square mile, and 5.3 animals per square mile for jackrabbits. 

Vorhies and Taylor (1933) estimated a total population of jackrabbits on the 
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Table 5.1. Densities of major prey species in southern Arizona. 
Species Density estimate 

(per square mile) 
Notes Source 

Mule deer, 60kg 10 estimate statewide Hoffmeister 1986:543 
2.08 estimated statewide AZ Game and Fish 

population in 1990 1992:28 
2.8 estimated statewide AZ Game and Fish 

population in 1984 1987:20 
1.8 estimated statewide AZ Game and Fish 

population in 1980 1980:8 

White-tailed deer, 55kg 10 estimated statewide AZ Game and Fish 
population in 1990 1992:30 

6.6 estimated statewide AZ Game and Fish 
population in 1984 1987:32 

3,6 estimated statewide AZ Game and Fish 
population in 1980 1980:20 

Pronghom, 50kg .09 Sonoran pronghom Bright et al. 2001 
.03 Sonoran pronghom Hervert et al. 1997 
.03 Sonoran pronghom AZ Game and Fish 

estimate in 1984 1987:86 
.35 estimated statewide AZ Game and Fish 

population 1990 1992:32 
.42 stated objective for AZ Game and Fish 

conservation plan 1992:32 
.40 pronghom in northern AZ Game and Fish 

Arizona in 1942 1987:86 
.35 estimated statewide AZ Game and Fish 

population in 1980 1980:45 

Bighorn sheep, 71kg 2.7 Douglas and Leslie 1986 
.53 estimated statewide AZ Game and Fish 

population in 1990 1992:40 
.13 (graph difficuh to estimated statewide AZ Game and Fish 

read) population in 1984 1987:89-90 
.42 estimated statewide AZ Game and Fish 

population in 1980 1980:45 

Cottontail rabbit. .75 kg 29.5 in Chihuahuan Desert, Nelson etal. 1997 
south-central NM, 1993 

22.8 in Chihuahuan Desert, Nelson etal. 1997 
south-central NM, 1994 

Jackrabbit, 2.15 kg 96 on Santa Rita Vorhies and Taylor 
Experimental Range 1933:564 

5.3 on Santa Rita Vorhies and Taylor 
Experimental Range 1933:557 

167.8 in Chihuahuan Desert, Nelson etal. 1997 
south-central NM, 1993 

123.5 in Chihuahuan Desert, Nelson etal. 1997 
south-central NM, 1994 
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Santa Rita Experimental Range south of Tucson, at 96 jackxabbits per square 

mile, which is probably a good estimate for southern Arizona. Importantly, 

jackrabbit and cottontail populations are distributed throughout the Southwest, 

and they thrive in many different environmental zones. While most ungulate 

populations have very patchy distributions, rabbit populations are dense 

throughout the region, especially in the more arid areas of the Southwest 

(HofFmeister 1986). 

As Table 5.1 shows, population densities for ungulate species tend to be 

low, even in higher elevations, where the habitats are better for many 

artiodactyls. The highest population density estimates are for white-tailed deer. 

These animals have been observed at densities of 10 animals per square mile. 

However, white-tailed deer are found in restricted habitats — specifically higher 

elevation forest lands (Figure 5.1). Therefore, while white-tailed deer have the 

highest population densities, they also have low state-wide population levels 

(Arizona Game and Fish 1980:20). More importantly, most large village sites in 

Southern Arizona are located in lower elevations, along river terraces, not in the 

prime habitat for white-tailed deer. 

Mule deer are the most wide-spread of the large prey species in Arizona, 

and are usually the most common ungulate found in archaeological sites (Figure 

5.2). In general, mule deer population density is lower than that found in white-

tailed deer populations. The Arizona Game and Fish Department estimates 

modem herd densities between 1.8 and 2.8 mule deer per square mile. Although 
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they have been estimated at densities as high as 10 animals per square mile 

statewide, much of southern Arizona has only low or medium density habitat for 

mule deer. The lower population estimates, therefore, are probably closer to the 

truth for the desert basins. The mule deer and white-tailed deer have distinct 

habitat requirements, but they are both found in the mountain ranges of 

southeastern Arizona. Mule deer are generally found below 1,000 meters in 

elevation, and white-tailed deer in higher elevations (Hoffmeister 1986:543). 

More than one subspecics of pronghorn antelope is found in Arizona 

today, but the only subspecies native to southern Arizona is the Sonoran 

pronghorn (Figure 5.3). Population density estimates for Sonoran pronghorn are 

very low, at aroimd .03 animals per square mile. However, this animal is 

endangered, and modern populations are actually re-introductions to the region 

after local extermination in historic times (Arizona Game and Fish 1980, 1987, 

1992, 1998; Hoffmeister 1986:549). Its survival in southern Arizona is 

threatened by the replacement of grassland habitats with more desert vegetation, 

due to grazing and fire control. In northern Arizona, especially on the Colorado 

Plateau, pronghorn are more abundant, but even these populations exist at low 

population densities of .35 to .42 animals per square mile. These estimates, 

based on populations from northern Arizona, may be the best approximation of 

prehistoric pronghorn abundance in southern Arizona, but it is possible that they 

are too generous. 

Bighorn sheep arc also found throughout southern Arizona (Figure 5.4), 
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although their distribution has been curtailed in the historic period, presumably 

due to hunting and habitat degradation (Arizona Game and Fish 1980, 1987, 

1992, 1998). Estimates for bighorn abundance in Arizona range from .13-2.7 

animals per square mile. These animals prefer rocky, desert mountains, and are 

found in higher elevations, especially in the western deserts. The location of 

most large village sites in southeastern Arizona on river terraces suggests much 

of the prehistoric human population was removed from prime bighorn habitat. 

Ethnographic work on historic and modern Piman peoples in southern 

Arizona suggests that the scarcity and patchiness of ungulate populations had a 

strong effect on hunting patterns. Some people specialized in the hunting of 

large game, which was a long-range activity that involved extended absences 

from agricultural duties. Rea (1998:58) documented that individual or group 

hunts for deer and other ungulates were not common, and involved leaving the 

village along the Gila River for days or weeks to travel into the mountains or 

desert regions. Large animals were fairly rare, so normally only a few men in 

each village were hunters, often the men with fewer fields to look after. If an 

individual hunter was able to find twelve deer in any one year, this was 

considered a good yield (Rea 1998:63). This suggests that only 12-36 deer were 

commonly brought back and distributed within the village in a good year. 

However, Spielmann and Angstadt-Leto (1996:83) estimated that 100 people 

would need about 36 deer per year, if half of their necessary protein was 

obtained through hunting, and a village of 500 would need 180 deer. 
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Encounter rates alone are one reason why jackrabbits and cottontail 

rabbits may have been preferred prey. The encounter rate is far higher for 

lagomorphs than for artiodactyls, and a hunter would not have to go far to find 

signs of lagoniorph activity. The density of rabbit coprolites in the Sonoran 

Desert has been estimated at 3-4 pellets per square foot (Vorhies and Taylor 

1933)! Ungulates, on the other hand, are rare, and much of the principal 

artiodactyl habitat is found at higher elevations. In southern Arizona, many 

small sites are found at higher elevations, but most large village sites are located 

outside of these higher-density hunting grounds. 

Jackrabbits and cottontail rabbits also have similar biomass to larger 

species, in terms of meat weight per square mile (Figure 5.5). Although 

jackrabbit 
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bighorn ' 
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• High estimate 
pronghorn q 

white-tailed deer 

mule deer 
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Figure 5.5. Estimated biomass in kg per square mile for lagomorph and artiodactyl 
prey species in southern Arizona. 
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artiodactyl meat weights appear to be very high in this figure, it should be noted 

that the highest density estimates for artiodactyls are only found in the best 

artiodactyl habitats. Most archaeological sites are located in areas where 

lagomorph populations are very high, but it is not possible for a site to be 

located in an area where all four ungulate species are at their highest densities. 

White-tailed deer, which can be the most locally abundant, are very restricted in 

habitat. Similarly, bighorn sheep were probably never common in much of 

southeastern Arizona, since their preferred habitat is in the western deserts. 

Rabbit species are much easier to find than ungulates, and are just as productive 

a source of meat as the artiodactyls, although they are more expensive in terms 

of processing costs. 

Lagomorph species are very resistant to hunting pressure (Stiner et al. 

1999, 2000), so their populations will be resilient and a reliable source of meat, 

even in areas close to permanent human settlements. The reproductive abilities 

of rabbits, which are legendary, ensure a constant supply of prey. Lagomorphs 

in Arizona breed nearly year-round (Hoffmeister 1986:137; Vorhies and Taylor 

1933:496). Jackrabbit females have 8-14 offspring in any one year, and 

cottontail females are able to have up to 26 (Vorhies and Taylor 1933; 

Hoffmeister 1986:137). Their reproductive capabilities are also enhanced by an 

early age of first reproduction. Some female cottontails can reproduce by the age 

of three months (Hoffmeister 1986:137 ), although many female jackxabbits do 

not reproduce until nearly a full year in age (Vorhies and Taylor 1933:492). 
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The reproductive rate for ungulates is far slower than for lagomorph 

species. The artiodactyl species in Arizona average only one offspring per year, 

although there is occasional twinning in mule deer and pronghom (Hoffmeister 

1986:543,552) and twins are common among white-tailed deer (Hoffmeister 

1986:547). Females reach reproductive age only after their first year of life. 

Ungulate populations, which arc already fairly sparse in the Southwest, could be 

wiped out by hunting in areas close to human habitations. Encounter rates for 

rabbit species are likely to stay high, even in areas around villages, while 

ungulate populations could quickly disappear. Partially, the high lagomorph 

populations are due to the attraction of rabbit species to crop fields, as will be 

discussed in Chapter 7. 

The traditional 10 km catchment area of Higgs and Vita-Finzi (1972) can 

be used as a heuristic device to compare the resources that would be available to 

prehistoric hunters. Within this catchment area, a hunter can be predicted to find 

between 675 - 2,804 individual artiodactyls, compared to 3,408 - 23,932 

lagomorphs. There is no overlap in the estimated population sizes of these prey 

species, even when considering the highest possible artiodactyl populations and 

the lowest possible rabbit populations. These artiodactyl numbers assume that 

ungulate populations were not affected by hunting, and that a site's catchment 

area included maximum habitat for all four species, which is virtually 

impossible, since they all have different habitat requirements. Assuming that a 

site was only located in the best habitat for mule deer, the most common prey 
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species, then only 218 — 1,213 large animals could be expected in the area 

around a site. Obviously, because of the difference in size between ungulates 

and lagomorphs, the ungulates would still produce substantially more meat per 

animal than the smaller prey. However, encounter rates would be much higher 

for the rabbits. 

Lagomorphs would not be a preferred food resource over artiodactyls if 

artiodactyls were abundant. Undoubtedly, if a prehistoric Southwestern hunter 

saw a deer standing next to a rabbit, he would have chosen the deer. However, 

most prehistoric hunters would have seen dozens, hundreds, or even thousands 

of rabbits before they saw even one deer. Artiodactyls were present 

prehistorically, especially in areas sufficiently distant from large human 

populations. However, as has been documented historically and 

ethnographically, they were probably only hunted on an opportunistic basis, or 

by sending logistic groups to higher elevations or to less densely inhabited 

grassland and desert environments. 

Factors Affecting Relative Proportions of Lagomorphs and Artiodactyls 

In the American Southwest, the most commonly used tool for research on 

the relative contributions of large and small game to the hunted diet is the 

Artiodactyl Index, which is the NISP of artiodactyls divided by the sum of the 

NISP of artiodactyls and lagomorphs. The Artiodactyl Index was developed by 

Szuter (1989a, 1991) and represents a modification of the large/small prey index 
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developed by Bayham (1982) in his work on Ventana Cave (see also Szuter and 

Bayham 1989, 1996). 

Site Function and Elevation/Habitat 

Szuter f 1989a, 1991) used the Artiodactyl Index to comparc Archaic and 

Hohokani sites in south-central Arizona. She Found that the proportion of large 

game was primarily related to site elevation and site size. In Szuter's sample of 

Hohokam sites, which predates some of the important Middle Archaic and Early 

Agricultural Period excavations included in this dissertation, the Artiodactyl 

Index increased with elevation, probably because higher elevations have better 

large-game habitat. The same pattern was found in the Mimbres Valley, where 

Cannon (2000) recognized a strong correlation between higher Artiodactyl Index 

values and increasing site elevation. Sites in the Ancestral Pueblo areas also 

follow this pattern (Dean 2001; Muir and Driver 2002). 

Elevation is an important source of variation in Artiodactyl Index values 

for the sites included in my database of Middle Archaic, Early Agricultural 

Period, and Hohokam archacofaunas. Figure 5.6 shows the Artiodactyl Index 

plotted against site elevation. A strong break in the pattern of Artiodactyl Index 

values can be seen in the figure. Sites below 800 m in elevation have Artiodactyl 

Index values that range from 0 to .87, with most values below .30. Sites above 

800 m, on the other hand, all have Artiodactyl Index values above .15, and most 

are above .30. Since 800 m is not a particularly high elevation, this appears to 
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Figure 5.6. Artiodactyl Indices plotted against site elevation. 

represent differences in faunal assemblages from sites located on the floodplain 

or lower river terraccs when compared to sites located on bajada slopes and 

alluvial fans. 

The changing values of the Artiodactyl Index can be more securely tied to 

habitat and settlement pattern changes at 800 m, because the same break can be 

seen in the Lagomorph Index (see Chapter 7, Figure 7.1). The Lagomorph Index 

is the NISP of cottontail rabbits divided by the NISP of cottontail rabbits and 

jackrabbits. Sites below 800 m have a wide range of values for the Lagomorph 

Index, from 0 to .88, but sites above 800 m generally have larger proportions of 

cottontails. The lowest value of the Lagomorph Index at altitudes above 800 m 

is .21. The differences in habitat at sites located off the floodplains, as well as 

likely differences in the function of, or activities at, sites located in those areas, 

are contributing to the increased representation of both cottontails and 
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artiodaclyls. 

Site type, as Szuter (1981a, 1991) suggested, also explains some 

variation in Artiodactyl Index values, although the relationship between site 

function and Artiodactyl Index also appears to depend on elevation (Figure 5.7). 

At higher elevations, temporary sites, such as farmsteads, fieldhouses, and 

Sites below 800 m 

i 
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• 

• 

• 

Villages Farmstead/ Logistic camps 
n=57 fieldhouse n=7 

n=20 

Figure 5.7. Artiodactyl Indices for village, fieldhouse/farmstead, and logistic camp sites. 
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logistic foraging camps, have higher Artiodactyl Index values. However, in 

lower elevations, it is village sites that have higher Artiodactyl Index values, and 

the temporary camps and farmhouses generally have lower Artiodactyl Index 

values. Unfortunately, our sample for higher elevation sites is quite small, but at 

the four higher elevation village sites, the average Artiodactyl Index was .38, and 

the average Artiodactyl Index for the four temporary sites was .48. Small sites 

at higher elevations were often hunting camps, or were sites in good artiodactyl 

habitat without large settlements nearby to over-hunt the populations. 

Small sites in lower elevations, on the other hand, were usually 

farmsteads, often in heavily modified environments, especially irrigated crop 

land. The average Artiodactyl Index at 23 lower elevation fieldhouse and 

logistic camp sites was .07, which was the same as the average for 53 village 

sites. However, a wider range of variation occurred in village sites, where the 

highest Artiodactyl Index value was .52, twice the highest value for non-village 

sites, which was .26. Villages at lower elevations probably contained more 

artiodactyls relative to lagomorphs than farmstead./fieldhouse sites from these 

elevations because hunting groups were bringing resources from upland 

environments down to the community for redistribution. This redistribution 

would have taken place in villages, rather than in small farmsteads, and the 

logistic camps associated with floodplain and river terrace occupations would 

have been focused on plant resource extraction, rather than large game hunting. 

This point will be further explored later in this chapter. 
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Resource Depression 

One of the major reasons why zooarchaeologists in the American 

Southwest and other regions of the world study the relative proportions of large 

to small game is the relationship between prey size selection and resource 

depression (Bayham 1982; Cannon 2000; Muir and Driver 2002; Nelson and 

Gust-Schollmeyer 2003; Spielmann and Angstadt-Leto 1996; Szuter 1989a, 

1991). As was discusscd above, optimal foraging theory and diet breadth 

models are commonly used in zooarchaeology to interpret indices of large to 

small prey. Generally, it is assumed that higher human population densities will 

lead to the over-hunting of large game. As large game search costs increase, 

lower-ranked animals will increasingly enter the diet (Charnov 1976; Kelly 

1995:78; Pianlca 1978; Stephens and Krebs 1986; Winterhalder 1981; 

Winterhalder and Smith 2000). 

If the Artiodactyl Index is a good measure of resource depression in the 

Southwest, then the Artiodactyl Index should decrease as human populations 

increase. However, it has been very difficult to demonstrate this trend with 

actual data from Southwestern assemblages. Unfortunately, arguments for 

resource depletion have been hampered by inadequate samples from many 

regions of the Southwest, which might be inevitable in a region where 

artiodactyls are usually quite rare in faunal assemblages (for example, Cannon 

2000; Spielmann and Angstadt-Leto 1996). In cases where trends in artiodactyl 

representation have been identified, it has not always been obvious that changes 
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in Artiodactyl Index values are behaviorally significant, even if they are 

statistically significant. Small changes in the proportion of large and small game 

at only one site could reflect sample bias, or differing taphonomic contexts, as 

much as changes in hunting behavior, especially since other assemblages in the 

region do not always produce similar patterns. There are several cases in the 

archaeological record of the Southwest where the Artiodactyl Index increased 

dramatically when other archaeological evidence suggests that human 

populations were growing or stable (Bayham 1982; Dean 2001; Potter 1997a, 

1997b, 2000; Speth and Scott 1989). This pattern is also seen elsewhere in the 

western United States (e.g. Broughton 1999; Hildebrandt and McGuire 2002). 

A simple relationship between increasing population and decreasing 

Artiodactyl Index values is not realized for my sample of 102 sites. Figure 5.8 

shows the Artiodactyl Index values for all sites located at elevations below 800 

m. The average Artiodactyl Index values are fairly constant from the Middle 

Archaic through the Classic Period, ranging between .06 and .10, with no 

obvious trend through time (Table 5.2). However, the range of variation in 

Artiodactyl Index values increases dramatically, starting in the Pioneer period. 

Prior to the Pioneer period, sites located below 800 m in elevation do not 

have Artiodactyl Index values higher than .20. The lowest average values are 

actually found in the Middle Archaic and San Pedro periods. Values then rise 

slightly during the Cienega phase. During the Hohokam sequence, several 

village sites have Artiodactyl Index values greater than .20. In the Pioneer 
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Figure 5.8. Artiodactyl Indice.s for all sites at or below 800m in elevation. 

period, only the assemblage from the Grewe site falls into this category. Other 

sites with Artiodactyl Index values above .20 values include the Dairy site for 

the Colonial period; Gu Achi for the Sedentary period; and Muchas Casas, the 

Dust Bowl site. Las Casitas, and Terrace Garden for the Classic period. These 

are all habitation or village sites. Average Artiodactyl Index values for Middle 

Table 5.2. Minimum, maximum, and average Artiodaciyl Index values. 

Minimum Maximum Average 

Middle Archaic 0.02 0.19 0.08 

San Pedro 0.04 0.18 0.08 

Cienega 0.04 0.17 0.10 

Early Ceramic n/a n/a 0.13 

Pioneer 0.00 0.40 0.08 

Colonial 0.00 0.22 0.06 

Sedentary 0.00 0.88 0.10 

Classic 0.00 0.52 0.09 
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Archaic through Pioneer periods, when compared to Colonial through Classic 

periods are not statistically different at a = .05, however When all sites are 

considered, p values are extremely high (Mann-Whitney C/= 933.5;p = .676), 

but when only sites below 800 m in elevation are compared, thenp values are 

much lower, although not below the .05 level (Mann-Whitney U= 605.5;p = 

.209). Values of the Artiodactyl Index are not strongly correlated to sample size 

(r = -.07). 

Changes in the average Artiodactyl Index values are not statistically 

significant, and Monte Carlo simulations suggest that the larger number of 

samples available in the later periods may be affecting the range of variability in 

Index values in the Sedentary and Classic. In all, 28.4 percent of 1000 random 

samples of 5 sites from the Classic period had average Artiodactyl Index values 

below the average for the Middle Archaic through Colonial periods, while a full 

36.1 percent of 1000 random samples of 5 from the Sedentary period had 

averages below those seen in earlier periods. However, it should be pointed out 

that there are 38 assemblages that date to the pre-Sedentary periods, and only 3 

of those assemblages have Artiodactyl Index values above .2, with the highest 

value being .44. Out of the 26 assemblages dating to the Sedentary, 12 fewer 

than in the previous periods, 4 of them have Index values above .2, with the 

highest value .88, twice the highest value for the earlier periods. The Classic 

period has 38 assemblages, an equal number to the Middle Archaic through 

Colonial periods, but 10 of these assemblages had Artiodactyl Index values 
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above .2, with a high value of .66. Therefore, although the changes in the 

average Artiodactyl Index may not be statistically significant, it appears that 

some communities had much greater access to artiodactyls in the Scdentaiy and 

Classic periods. This variability in access may reflect the increasing willingness 

of certain hunters to travel greater distances for large meat packages. 

Fauna 1 assemblages in other parts of the Southwest often display a 

variation on the theme illustrated for sites from southern Arizona. Artiodactyls 

are generally rare quite early in the archaeological sequence and may increase, 

rather than decrease, through time (Cannon 2000; Dean 2001; Potter 1997a, 

1997b, 2000). Table 5.3 gives the Artiodactyl Index from a sample of 

prehistoric sites in the Southwest. The vast majority of the sites show a strong 

pattern of lagomorph dominance within the faunal economy. This reliance on 

small mammals can be seen very early in the sequence. Although Paleoindian 

sites are known for (and by ) their large mammal kills, the Archaic/Basketmaker 

tradition, and later ceramic cultures, are characterized by high proportions of 

lagomorphs at most sites. Region-wide patterning in artiodactyl use suggests 

that ungulate species were hunted out very early in the prehistoric Southwest. 

Although large mammals certainly played a role in the diet of highly mobile, low 

density Paleoindian populations, their contribution to Archaic-period and early 

village life appears to have been relatively insignificant. Artiodactyl populations 

were probably hunted out very quickly around settlements, and increases in 

human population density would have had devastating effects on these prey 
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Table 5.3 Artiodactyl Index values for selected sites in the Southwest. 

Artiodactyl Index Source 

Mogolloe Rim 
Grasshopper Pueblo .56 Olsen 1990 
Bailey Ruin .56 Dean 2001; 

Zach Horner 1996, 1999 
Broken K Pueblo .08 Hill 1970 
Hough's Great Kiva .05 Zach Horner 1996; 

Herr et al. 1999 

Northern San Juan 
Sand Canyon Pueblo ,23 Muir and Driver 2002 
Yellow Jacket Pueblo ,16 Muir and Driver 2002 

Mimbres VaOey 
Wind Mountain .81 Cannon 200 0 
Old Town .02 Cannon 2000 
NAN Ruin .07 Cannon 2000 
Galaz .20 Cannon 2000 

Colorado Plateau 
Homorovi I .03 Strand 1997 
Homorovi II .10 Strand 1997 
Homorovi III .02 Strand 1997 

species. Although artiodactyls were relatively more abundant at higher 

elevations, their contributions to the overall faunal economies in the Southwest 

were always fairly minor. 

The small number of ungulates in faunal assemblages explains the 

difficulty that many researchers have had in attributing changes in the 

Artiodactyl Index to resource depression. The resource depression properly 

measured by the Artiodactyl Index, that is, the point at which populations came 

to rely mainly on small species for the necessary protein component in their diet, 

occurred before or during the Middle Archaic, not during periods of 

intensification within ceramic-period cultural sequences. For this reason, 
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reported changcs in values of the Artiodactyl Index tend to be quite small or the 

values may tend to increase rather than decrease. In fact, long-distance hunting 

for large game may have increased, rather than decreased, as part of 

intensification strategies among agricultural societies in the Southwest (Speth 

and Scott 1989). 

Mobility Strategies and Labor Organization 

One of the most important studies of Middle Archaic and Early 

Agricultural Period faunas was the analysis of the Ventana Cave assemblage by 

Frank Bayham (1982). Bay ham noted a very interesting diachronic trend in the 

proportions of major prey species at the site, which contained deposits from the 

Middle Archaic through the contact period. Although most faunal assemblages 

in Arizona are dominated by lagomorph species, the proportion of artiodactyls at 

Ventana Cave increased from the Middle Archaic to the Early Agricultural 

Period, and again at the beginning of the Hohokam sequence, despite the overall 

increase in human population density during this time. 

Bayham (1982) suggested that this increase in large mammal hunting 

reflected a shift in site function. During the Middle Archaic, Ventana Cave was 

a small, seasonal camp. Family groups probably used the cave for short periods 

of time on a seasonal basis. In the Early Agricultural and Hohokam periods, 

Bayham argued villages on the valley floors were the principle residences and 

Ventana Cave was increasingly used as a logistic hunting camp. Small groups of 
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hunters would travel from their lower elevation villages to the cave site to hunt 

artiodactyls in the upland environments where large mammals were more 

plentiful. The meat would then be taken to the village for distribution among the 

community, with some of the refuse from the hunt being deposited at the 

butchering site. It was not the relative abundance of artiodactyls to lagomorphs 

in the environment that determined their representation in the Ventana Cave 

assemblage. Rather, it was changes in residential mobility patterns and the 

social organization of hunting within core communities that led to the 

concentration of large mammal bones. 

The Ventana Cave faunal sequence provided one basis for a model 

proposed by Speth and Scott (1989 ) to explain why the proportion of large to 

small game in faunal assemblages may actually increase with greater economic 

intensification, rather than smaller animals making up a larger proportion of the 

diet as human population densities led to the over-hunting of large mammals. 

Speth and Scott (1989) posited that diets that were becoming more narrowly 

focused upon maize during periods of population aggregation and sedcntization, 

and would need to be complemented with animal protein sources. Speth and 

Scott (1989) suggested that inhabitants of larger sites would need to supplement 

their local animal food supply, which already consisted largely of small animals, 

with game from more distant sources. Aggregation in villages freed some 

hunters to travel into upland or desert areas, rather than being held to local 

hunting opportunities by agricultural labor constraints. As hunters traveled 
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farther for meat, they would bring back larger animals to compensate for the 
• 

increased processing costs. In some parts of the Southwest, intensification of 

turkey husbandry would provide a reliable, alternative source of meat to wild 

resources (Speth and Scott 1989; Spielmann and Angstadt-Leto 1996). 

However, in the Sonoran Desert, turkey were not an option, since they only rarely 

occur in this area (Szuter 1989a, 1991). Only 40 turkey bones have been 

reported from sites in this database, and many were thought to be intrusive from 

historic-period occupations. 

When Bayham (1982) wrote his dissertation on Ventana Cave, there had 

been no excavations of large desert basin village sites from the Early 

Agricultural Period, and the zooarchaeological data set for both the Early 

Agricultural Period and the Middle Archaic was quite small. His theory had to 

be based almost exclusively on the Ventana Cave fauna. However, excavations 

at large Early Agricultural Period village sites in the Tucson Basin, as well as 

small increases in the number of excavated Middle Archaic sites, allow 

Bay ham's model of economic integration between upland and lowland sites to be 

seen in a wider perspective (Szuter and Bayham 1989, 1996). 

The current data set for the Middle Archaic and Early Agricultural Period 

in southern Arizona, while still small, nonetheless displays interesting trends that 

support Bay ham's contention that upland sites become logistic camps after the 

Middle Archaic. Table 5.4 presents Artiodactyl Indices for 12 Middle Archaic 

and Early Agricultural Period sites. Unlike earlier analyses in this chapter. Table 
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Table 5.4. Artiodactyl Indices from Middle Archaic and Early Agricultural Period sites. 

Site Period Elevation Total Fragments AI 

Buried Dune Middle Archaic <800 m 132 .01 
Harquahala Valley Middle Archaic <800 m 78 .03 
sites 
Los Pozos Middle Archaic <800 m 68 .08 
Arroyo site Middle Archaic <800m 72 .08 
Gate site Middle Archaic <800 m 164 .02 
AA: 12:92 Middle Archaic <800 m 180 .03 

Las Capas Early Ag. <800 m 5422 .03 
Los Pozos Early Ag. <800 m 7914 .13 
Wetlands Early Ag. <800 m 532 .12 
Stone Pipe Early Ag. <800 m 373 .04 
Santa Cruz Bend Early Ag. <800 m 1490 .14 

Ventana Cave Middle Archaic >800m 625 .19 
levels 6-8 

Donaldson Early Ag. >800m 261 .67 
Ventana Cave Early Ag. >800m 1213 .37 
levels 3 -5 

5.4 includes all Middle Archaic sites for which I have faunal data, even those 

with NISP below 50. Unfortunately, Bayham's work cannot be directly 

compared to the other assemblages in this analysis, since the fauna from Ventana 

Cave was not collected with the same screening methods. Only three of the 

available samples are from upland environments, including the two samples 

from Bayham's work at Ventana Cave. The Donaldson site, dating to the Early 

Agricultural Period, is the third. A significant increase is seen in the proportion 

of artiodactyls with the introduction of agriculture, both at Ventana Cave and at 

Donaldson. 

More intriguing is the increase in the proportion of artiodactyls seen at 

village sites on the desert floor around the same time. Ten lower elevation sites 
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are included in this analysis, including the site of Los Pozos, which contains both 

a small Middle Archaic and a large Early Agricultural Period component. 

During the Middle Archaic, artiodactyls are rare at lowland sites: Artiodactyl 

Index values range between .01 and .08. With the introduction of agriculture 

into the region, there is an increase in the proportion of artiodactyls at both 

upland and lowland sites: lower elevation Early Agricultural Period sites have 

Artiodactyl Index values ranging from .03 to .14. This increase occurs despite 

inferred higher human population densities during the Early Agricultural Period. 

Faunal data suggest that Bayham's (1982) original model concerning 

Ventana Cave may be more widely applicable to the faunal economy of early 

agricultural societies in southern Arizona (Szuter and Bayham 1989, 1996). 

Sites in the Middle Archaic were small camps, only one part of a system of 

residential movement (as defined by Binford 1980). The faunal assemblages at 

these sites represent the complete diet of the small group of people over the time, 

however brief, when they lived in that area. Therefore, the fauna reflects the 

relative proportions of prey species around the camp. Artiodactyls arc quite rare 

in the lower elevations, so lowland sites during the Middle Archaic have an 

average Artiodactyl Index of only .04. Since artiodactyls are naturally more 

common in the uplands, they were a larger proportion of the diet when humans 

visited there. 

With the introduction of agriculture to the region, upland sites become 

specialized logistic camps for the hunting of artiodactyls. This can be seen both 
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in the increase in artiodactyl remains at upland sites — in the Early Agricultural 

Period the average Artiodactyl Index at the higher elevation sites raises to .52 -

and in the increase in artiodactyl remains at large, lower elevation villages. The 

large village sites were located in areas where artiodactyls were scarce. 

Furthermore, the population estimates for these Early Agricultural Period sites 

are much higher than any known Middle Archaic site in the area. Nonetheless, 

the proportion of artiodactyl remains is higher at these sites than during the 

earlier time period. The Artiodactyl Index at Early Agricultural Period sites is 

.09 on average, compared to .04 during the Middle Archaic. 

Archaeological surveys in the Tucson area suggest that upland bajada and 

mountain environments, as well as lowland riverine and desert scrub 

environments, were used extensively during the Early Agricultural Period (Roth 

1996b). Sites at different elevations may reflect separate populations, one which 

was largely agricultural and concentrated in the floodplain villages, and another 

population that was more mobile and made extensive use of upland resources 

(Fish, Fish and Madsen 1990, 1992b). Other researchers have argued that the 

diversity of site locations reflects seasonal movements between upland and 

lowland areas by the same population (Whittlesey and Ciolek-Torrello 1996; 

Wills and Huckell 1996; Roth 1996b). They argue for residential shifts between 

base camps on the floodplain, where maize was planted, tended, harvested, and 

stored, and camp sites in the upper bajadas and mountains, where wild resources 

were hunted and gathered (Huckell 1996a; Roth 1996b; Whittlesey and Ciolek-
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Torrcllo 1996). Large mammals would have been one of the most important of 

these wild resources, because they are one of the few food sources that could not 

be found at both higher and lower elevations. 

The changing proportions of artiodactyls suggests economic integration 

between higher and lower elevation sites in southeastern Arizona. These Early 

Agricultural Period upland sites, which usually have low com ubiquity and little 

or no architectural investment, may appear quite different from villages on the 

valley floor. However, the faunal data preliminarily support an interpretation of 

ephemeral, upland sites as logistic hunting camps associated with lower 

elevation village populations after the transition to agriculture in southern 

Arizona. One implication of this finding is that faunal analysts may be 

underestimating the importance of large mammals in the diet of early village 

populations, since many of the bones may have been left at the temporary 

hunting and butchering sites in the uplands. 

Because the number of Middle Archaic sites with adequate faunal 

assemblages is still limited, these results must be treated with caution. That 

said, the increases in artiodactyl representation in upland sites suggest a shift in 

economic focus from resources obtained through seasonally mobile hunting and 

gathering strategics, to a focus on agriculture along river floodplains that was 

supplemented by meat obtained through logistic hunting forays in the uplands. 

This is seen not only through an increase in artiodactyl procurement at upland 

sites, but also in the increase in artiodactyl representation at lower elevation 
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villages. This increase occurs despite higher population levels in the Early 

Agricultural Period, and the location of these villages in artiodactyl-poor 

environments. In at least three cases, the sites of AA: 12:92, Los Pozos, and 

Ventana Cave, we see a re-use of a Middle Archaic site in a new role as part of 

the economic system that developed after the introduction of agriculture. The 

changing use of landscape across the transition to agriculture suggests that local 

Middle Archaic foragers may have adapted their earlier seasonal movements to 

the demands of an agriculturally-based cconomy. 

As was discussed in Chapter 4, interpretations of rodent assemblages 

from the earliest villages in the Southwest imply that floodplain farmers of the 

Early Agricultural Period were not modifying their environment as intensively as 

later Hohokam populations. Lower site-use intensity suggests that communities 

were smaller, and/or more mobile in the earlier period. However, changes in the 

artiodactyl representation patterns at these same sites suggest that, as early as 

the Early Agricultural Period, southern Arizona saw a shift toward increasing 

residential focus on the floodplains, with frequent use of other parts of the 

landscape by logistic foraging groups, a pattern strongly developed in later 

Hohokam settlement systems. This may suggest that rodent populations at these 

sites reflect the small size and less intensive agricultural economies of early 

village populations, rather than continued residential mobility. 
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Social Implications of Large Mammal Hunting 

It has long been recognized by Southwestern zooarchaeologists that the 

representation of large mammals in prehistoric faunal economies is a function of 

many factors, of which direct dietary concerns are only one subset. These factors 

include the importance of non-dietary aspects of artiodactyls, such as their value 

as a source of bone tool material, hides, ritual paraphernalia, or meat for 

communal events (Dean 2001; Muir and Driver 2002; Potter 1997a, 1997b, 

2000; Szuter 1989a, 1991). Hunting may also have been a source of prestige 

(Hawkes 1991). The value of large mammals may have been especially high in 

the Southwest because large prey species arc generally rare (Kent 1989). 

Unexpected increases in artiodactyl hunting have been tied to changes in 

social organization at several sites in the Southwest (Dean 2001; Muir and 

Driver 2002; Potter 1997a, 1997b, 2000). Ethnographic accounts and 

archaeological examples suggest that large mammal hunting was deeply 

embedded in social and religious events within Ancestral Pueblo societies. 

Potter's (2000) work in the Zuni region emphasized that hunting has an 

important role in the enhancement of individual prestige, community integration 

and leadership strategics. My own research on the Mogollon Rim (Dean 2001) 

suggests that large mammal consumption in the Silver Creek area may have 

reflected attempts to integrate aggregated communities during the Pueblo III to 

Pueblo IV transition. 

The spatial patterning of artiodactyl remains in some Early Agricultural 
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Period sites in southern Arizona suggests that a portion of the ungulate remains 

were brought to the site as the result of group hunting activities. The village of 

Los Pozos provides the best evidence for this. Although fauna from 79 features 

was analyzed at Los Pozos, including storage pits, roasting pits, post-holes and 

pithouses, 37 percent of the 916 identified artiodactyl remains came from only 

three of those 79 features. (In contrast, the three features with the largest 

number of lagomorph remains only produced 22 percent of the total lagomorph 

assemblage). These features, known as the "BBQ Pits," were thermal pits with 

high concentrations of ash, fire-cracked rock, and fauna 1 remains. They have 

been interpreted as the remains of individual hunting and group consumption 

events (see Waters 2003a). The patchy distribution of artiodactyl remains is 

consistent with the idea that large mammals may have been brought to the site 

from logistic hunting camps in the uplands, or this may just be a reflection of the 

fact that they were more rarely acquired. 

Los Pozos is unique among published Early Agricultural Period sites, but 

many Hohokam sites have unusual distributions of artiodactyl remains (Szuter 

1989a;281). These include potentially ritual deposits of large mammal bones, 

which are discussed below, as well as possible evidence for communal hunting 

and cooking events. For example, fifty-three percent of all deer remains from 

University Ruin were found in one context, interpreted as a cooking area (Szuter 

1989a;279). Similarly, the majority of the artiodactyl remains from Muchas 

Casas came from one pithouse (Szuter 1989a:279). This patterning suggests 
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that large mammal remains may be concentrated in larger village sites. It also 

suggests that large-scale excavations may be necessary to ensure that the faunal 

assemblages from a village site had been adequately sampled. Because the 

distribution of artiodactyl remains is so patchy, one or two features could hold a 

significant proportion of the entire assemblage. Whether or not that particular 

feature was excavated and analyzed could have a strong effect on the relative 

proportions of large and small game. 

Bone Tools and the "Old Bone" Problem 

Many artiodactyl remains in Hohokam sites appear to have entered the 

archaeological record as tools or ritual deposits (Szuter 1989a, 1991:212, 218). 

Therefore, there is a potential for large mammal bones to represent, not a recent 

hunting event, but rather long-term curation of elements for tool use or ritual 

paraphernalia. Even if the bone was originally obtained through hunting, which 

we assume was usually the case, the meat may not have been consumed where 

the bones were deposited or even by the individuals who left the tools behind. 

Bone tools and ornaments represent a significant time investment, and 

ethnographically are known to be curated, sometimes even for generations 

(Felger and Moser 1985:182; Griffits and Waters 2003). Similarly, skulls, 

mandibles, bundles of long-bones, and other artiodactyl elements found in 

unusual, potentially ritual, contexts, may have been saved for long periods to be 

used as offerings, head-dresses, or for other special uses, as is seen among 
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historic and modern Piman peoples in southern Arizona (Rea 1998:93, 242). 

Since the proportion of artiodactyls at a particular location could reflect 

technological choices and religious behaviors, as well as dietary decisions, if 

bone was curated for long periods of time, then the representation of large 

mammals in archaeofaunas may be increased, or spatially centralized, leading to 

over-estimates of their importance as food. 

Bones may have been brought to sites through mechanisms other than 

hunting, such as exchange between villages or regions, and, potentially, 

scavenging from exposed artiodactyl carcasses; although probably less 

important as a means of bone collecting, scavenging is a particularly likely 

method for obtaining antlers, since these elements are shed each year and can be 

easily picked up without hunting the animal. Scavenging may also be an 

additional source of metapodials, one of the most commonly used bones for tool 

manufacture, since these are dense bones that are more likely to survive exposure 

for longer periods of time (Lyman 1994:358). 

Although it would be difficult to prove that bone moved through 

prehistoric exchange networks, there is a large body of evidence documenting 

exchange systems witliin and between Hohokam communities in general. 

Hohokam trade probably included food and other subsistence items (Fish and 

Donaldson 1991; Gasser 1980), as well as exotic goods, such as sea shells and 

obsidian (Dayman and Shackley 1999; McGuire 1992; Mitchell and Foster 

2000; Nelson 1991). There is also historic evidence for trade between sedentary 
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agriculturalists and their more mobile neighbors for artiodactyl meat, fat, and 

hides, items that would have been very rare in heavily populated areas (Rea 

1998:93). Exchange of subsistence items may have been in the forai of gifts, 

rather than formal bartering, but nonetheless this system could move items 

around the landscape, possibly concentrating certain items, like artiodactyl bone 

tools and ritual paraphernalia, in larger villages, platform mound communities, 

and other important population centers. This pattern has been seen for other 

prehistoric exchange items, such as ceramics (Fish et al. 1992). 

Tools in Artiodactyl Assemblages 

Artiodactyl elements are likely to be used for tools because artiodactyls 

have large, long, straight bones that provide robust material for tool 

manufacture. Artiodactyl metapodials were frequently manufactured into awls, 

and antler often used as a flaking tool in the prehistoric Southwest. Other animal 

bones were also used, of course, including rabbits, large birds, and carnivores. 

However, the size and shape of artiodactyl bones make them particularly useful 

for larger tools, and they were clearly the preferred raw material (Olsen 1979, 

1980; Szuter 1989a;274). 

Bone tool manufacture can be a time-consuming process, and therefore 

most formal bone tools cannot be called "expedient.'' Hohokarn bone tools are 

mostly manufactured through grooving and splitting the bone to provide a 

correctly shaped fragment. The fragment must be further .shaped by grinding the 
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shaft and working end against a rough stone or similar material. Bone tools take 

longer to make than stone tools, and may be curated for longer (Griffitts and 

Waters 2003; Knecht 1993; Olsen 1979, 1980). Raw materials that could be 

used to make bone tools, such as artiodactyl metapodials or antlers, may also be 

stored for future use. Curation of tools and raw materials could lead to the over-

representation of certain kinds of artiodactyl remains relative to small animals in 

faunal assemblages. Tools and stored raw materials may be deposited differently 

from other food remains, potentially in a manner that leads to better 

preservation. Because only certain body parts tend to be targeted as raw 

material, however, this problem can be approached analytically. 

The relative scarcity of artiodactyls in Hohokam faunal assemblages 

suggests that large mammal bones, and the tools made from them, were a more 

precious commodity here than in areas with more abundant artiodactyl 

populations. Bone tools were made with more laborious techniques than those 

used in other parts of North America (Griffitts, personal communication). 

Patterns of bone tool use also provide archaeological evidence for fairly long 

periods of bone tool curation. Use-wear analysis on tools from the Early 

Agricultural Period sites of Los Pozos and Las Capas showed a high incidence of 

bone tool reshaping and reuse before they were discarded. Bone tools were used 

repeatedly and heavily for many tasks, and often reshaped for a different task if 

over-use or breaks made the tool less suited to its original purpose (Griffitts and 

Waters 2003). 
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This study looked at 23 sites with published fauna 1 assemblages to 

measure the affect that bone tools and bone tool materials may have on 

interpretations of the dietary importance of artiodactyls at Hohokam sites. These 

assemblages were used because the reports included information on the number 

of bone tools, the species used to make the tools, and body part representation 

for artiodactyls. Sites that did not have any tools that could be identified to 

specics were not included in this analysis. 

The importance of large mammals as a raw material source can be seen in 

the proportion of artiodactyl bones that were made into tools at the sites in this 

sample (Table 5.5). At all 23 sites, an average of 18.9 percent of the NISP of 

artiodactyl remains were manufactured items or artifacts. The site with the 

highest proportion of bone tools was La Cuenca del Sedimento, where 3 out of 4 

artiodactyl specimens were tools. This site is a fieldhouse/farmstead area in a 

heavily farmed region of the Salt River basin. It is unlikely that artiodactyl 

remains entered this site directly through hunting. Rather, they would have been 

brought in as part of the farmer's toolkit. Their presence in the site reflects the 

amount of tool use by prehistoric inhabitants, rather than the proportion of large 

game in the diet. The lowest proportion of worked bone was found at the 

Donaldson site, where none of the 155 artiodactyl remains were made into tools. 

This is an upland site, located in prime artiodactyl hunting territory. It is likely, 

therefore, that inhabitants of this site were more engaged in hunting, and less in 

the manufacturing of bone tools, than floodplain communities. 



Table 5.5. NISP of tools and potential raw material. 

Site Artiodactyl NISP Tools from artiodactyls Antler fragments Metapodials % of artiodactyl NISP 

AZ AA: 12:92 (ASM) 44 1 4 2 (1 is a tool) 13.64 

Clearwater 16 4 0 1 (tool) 25.00 

Coffee Camp 26 1 9 0 38.46 

Donaldson 155 0 3 6 5.81 

Escalante Ruin* 27 11 2 6 (5 are tools) 51.85 

Pastimes 137 18 7 (3 are tools) 15 (11 are tools) 18.98 

Julian Wash 54 3 8 7 (3 are tools) 27.78 

La Cuenca del Sedimento 4 3 7 7 75.00 

La Lomita** 10** 4** 4 5 (3 are tools) 100.00 

Las Capas 164 21 27 (3 are tools) 15 36.59 

Las Casitas 156 5 2 1 (tool) 4.49 

Lonetree 6 1 1 1 (tool) 33.33 

Los Morteros 58 20 11 19 (12 are tools) 65.52 

Los Pozos 916 127 36 (17 are tools) 113 (67 are tools) 20.96 

Marana 267 7 120 (antler/horn core) 7 44.94 

Muchas Casas 572 11 2 ( 1  i s  a  t o o l )  12 (10 are tools) 2.45 

Redtail 16 6 at least 1 (tool) at least 5 (all tools) 37.50 

Rillito Fan Site 18 1 1 2 (1 is a tool) 16.67 

Santa Cruz Bend 279 11 11 (4 are tools) 25 15.41 

Sidewinder Ruin 39 4 0 2 (I is a tool) 12.82 

Stonepipe 21 4 1 4 42.86 

Tanque Verde Wash* 38 15 13 (antler/hom core) 5 73.68 

Wetlands 43 5 2 (1 is a tool) 5 (4 are tools) 16.28 

* tools were not included in the faiinal data in the original report 
** numbers in the original report are inconsistent within the text 
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The proportion of bone tools is high at several large village sites, such as 

Los Morteros, where 34.5 percent of NISP (n = 20) of artiodactyl were tools, or 

Escalante Ruin, where 40.7 percent (n =11) were tools. On the other hand, 

lower proportions of tools are seen at several smaller (and earlier) sites, 

including Santa Cruz Bend and Coffee Camp, where only 3.9 percent (n = 1) and 

3.9 percent (n = 11), respectively, of the artiodactyl NISP was made up of tools. 

The proportion of worked bone in the artiodactyl assemblage does not 

consistently correlate with site size or period of occupation, however. For 

example, tools from the large, early village site of Los Pozos make up 13.9 

percent (n = 127) of artiodactyl NISP, and at the later site of Julian Wash, tools 

are 5.6 percent (n = 3) of artiodactyl NISP. 

The proportion of artiodactyls in Hohokam faunal assemblages may also 

be affected by sampling strategy. It is not uncommon for all bone tools to be 

analyzed, while the remaining fauna from that site is only sampled. Since a high 

proportion of bone tools in Southwestern sites come from artiodactyl remains, 

this could inflate the NISP for large mammals relative to small animals, as well 

as derived counts, such as MNI. This is unlikely to have a significant effect on 

most sites, especially if sample sizes are so large that the fauna cannot be 

completely analyzed. For example, when all tools are included in the faunal 

assemblage from Los Pozos, artiodactyls are 11.5 percent (n = 916) of total 

NISP. If the tools that came from contexts where the fauna was not also 

analyzed are removed from the assemblage, this only drops to total number of 
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artiodactyl specimens to 901, or 11.3 percent of total NISP (Dean 2003; Griffitts 

and Waters 2003; Waters 2003a). Not only is the sampling strategy unlikely to 

significantly change patterns of artiodactyl abundance in faunal assemblages, but 

the potential for over-representation of large mammals can be easily dealt with 

by explicit statements of sampling strategy in the report. As long as it is clear 

whether, and how, bone tools were included in the fauna, then the potential for 

curated artifacts to inflate artiodactyl NISP and MNI counts can be accountcd for 

by running analyses both with and without the tools. 

Raw Material Collection 

Metapodials were frequently used for bone tool manufacture (Table 5.5). 

Out of the 246 artiodactyl metapodials found at the archaeological sites in the 

study sample, 49.2 percent (n = 121) had been made into tools. In several cases, 

for example at Clearwater, Las Casitas, and Lonetree, the only metapodials 

found at the site were in the form of bone awls. Although it is unlikely that all 

artiodactyl metapodials in Hohokam archaeological sites were curated tool stock, 

the very high proportion of metapodials that had been culturally modified does 

suggest that many of these bones may have been set aside for that express 

purpose and/or disposed of differently than the remains of other consumed 

animals that were not prized for tool manufacture. 

Antler was also commonly been made into bone tools, although not as 

frequently as metapodials. Less than one percent (n = 29) of antler remains from 



223 

this sample were identified as tools. However, antler tools are not as easily 

recognized because they may not be radically reshaped during manufacture and 

use, and their surfaces do not always preserve as well. Antler is also identifiable 

in very small pieces, due to its unique structure, so small fragments are likely to 

be recognized, amplifying counts. This is not the case for bones like 

metapodials, where shaft fragments are largely unidentifiable. 

In addition to their potential curation as tools or tool stock, antler remains 

are a problematic measure of artiodactyl representation because they are not 

necessarily the product of hunting since they are shed annually. The raw material 

they offered could be freely picked up from the ground at any time of the year. 

Raw antler is often a surprisingly high proportion of the total artiodactyl NISP, if 

it were assumed that complete skeletons were being returned to the site. 

Unfortunately, without published MNE estimates for these sites, it is impossible 

to analyze skeletal completeness for deer to look for unusual patterns of bone 

transport. The calculation and publication of MNE estimates for artiodactyls 

could be easily added to standard faunal publications in the Southwest, since 

generally there are few artiodactyl remains. This would allow the analysis of 

body part representation to help resolve questions about elements like antler and 

metapodials that might be preferentially curated, collected, or exchanged as raw 

material for bone tools. 
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Unusual or Ritual Artiodactyl Deposits 

The use of artiodactyl remains in ritual contexts is well documented 

ethnographically and archaeologically throughout the Southwest (Potter 1997a, 

1997b, 2000; Strand 1998; Szuter 1989a, 1991). In the Hohokam region, there 

are numerous cases of artiodactyl remains found in special contexts. Szuter 

(I989a:280-281) reported artiodactyl elements, especially antler, complete 

skulls, mandibles, and pelves, laid out on pithousc floors at Water World, Gu 

Achi, Las Colinas, Pastimes, Las Casitas, Cienega, Dust Bowl, Las Fosas, 

University Ruin, and Muchas Casas. More recently, similar deposits have been 

found during excavations at Sunset Mesa, Los Morteros, Redtail, and Coffee 

Camp (see Table 5.6). Some of these deposits, such as the four artiodactyl 

mandibles found on a pithouse floor at Las Casitas, were interpreted as tool 

caches. Others appear to be associated with ritual or communal events. For 

example, artiodactyl mandibles were found on pithouse floors and in a pit near 

human cremations at the site of Waterworld. Pairs of antler have also been 

found at some sites, including Coffee Camp, where they were interpreted as 

decorations attached to roofs or doorways, in keeping with historically 

documented practices of northern Piman peoples (Rea 1998:242), not to mention 

white hunters in the United States today! Regardless of their meaning within the 

context of Hohokam technological or ritual life, these deposits are very difficult 

to interpret as exclusively food debris. 

These unusual or ritual deposits can represent a high proportion of the 



Table 5.6. Unusual or ritual arliodactyl deposits reported from Hohokam sites. 

Site Arliodactyl NISP NISP from unusual deposits Description % of arliodactyl NISP 

Coffee Camp 

Fastimes 

Gu Achi 

Las Casitas 

Las Colinas 

Los Morteros 

Muchas Casas 

Redtail 

Sunset Mesa 

Waterworld 

26 

137 

377 

156 

226 

58 

572 

16 

36 

133 

17 

323 

4 

65 

4 

552 

25 

20 

pairs of mule deer antlers with 
attached skull fragments in 

pilhouse 

mandibles laid out on pilhouse 

floors 

bighorn skull and horn core 
fragments 

mandibles on floor of pilhouse 

bighorn horn core fragments 
from one pilhouse 

1 mandible on pilhouse floor 
(possibly ritual) 3 antler sections 
on pilhouse floors 

Pilhouse 496 had 552 
arliodactyl elements, including 
368 bighorn, 157 deer, and 27 
arliodactyls; MNE calculations 
found 10 horn cores, 5 skulls, 9 

pelves of bighorn; 36 pelves of 
deer 

2 charred pronghom mandibles 
from the floor of a single 

pilhouse 

innominales from at least eight 
deer in pilhouse fill 

mandibles on floors and in pit 
near cremations 

15.38 

12.41 

85.68 

2.56 

28.76 

6.90 

96.50 

12.50 

69.44 

15.04 
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artiodactyl NISP at some sites. On average, for the ten sites for which these 

kinds of deposits have been report, fully 58.5 percent ( n = 1016) of the 

artiodactyl remains were found in special contexts. In the case of Muchas Casas, 

96.5 percent of artiodactyl remains were horn cores, skulls, and innominates 

found on the floors of two pithouses, representing a minimum of 10 individual 

bighorn sheep and 36 deer. In other sites, these deposits represent only a tiny 

fraction of total artiodactyl NISP. For example, at the site of Las Casitas only 

2.6 percent (n = 4) of the artiodactyl NISP was found in unusual contexts. 

Sometimes, fragmentation of items found in special contexts can greatly inflate 

the artiodactyl NISP, although it would not affect MNI counts. For example, 

fully 85.7 percent of the artiodactyl NISP from Gu Achi is made up of fragments 

of bighorn skull and horn cores found on a pithouse floor. 

The generally high proportion of artiodactyl remains in these deposits 

suggests that large mammal remains, whether hunted or obtained through 

exchange or scavenging, were frequently treated differently from other food 

remains, at least at some sites. If differential treatment, such as deposition 

within a pithouse, led to a greater likelihood of preserv ation, then large mammal 

remains may be over-represented in relation to their actual dietary importance. 

Once again, the solution to this problem is clear reporting of the context in which 

assemblages were found, as well as the counting methods used to describe 

artiodactyl remains. If unusual deposits are clearly marked in published reports, 

then later researchers can use that information to recalculate NISP and MNI 
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counts, or Artiodactyl Indices, if that is relevant to their study. These unusual 

deposits arc only a problem if they are not recognized as anything more than 

simple food debris, or if the remains are not reported in such a way as to allow 

others to calculate the degree to which they affected analyses of prehistoric diet. 

Implications of Curcition for Fauna! Analyses 

Important trends in subsistence may be obscured by curated faunal 

remains that actually reflect other, albeit equally interesting, human behaviors. 

Bone tools and special-use items made of artiodactyl skeletal parts are certainly 

important for understanding faunal assemblages and human behavior, but bone 

curation may be skewing perceptions of the subsistence contribution of large 

mammals relative to small prey species. Luckily, the data in Table 5.7 suggest 

that bone tools and raw material curation, in particular, do not drastically change 

Artiodactyl Index values in most cases, even when they represent a large 

proportion of the artiodactyl NISP. In this table, the Artiodactyl Index values for 

the sites have been calculated to show the difference between Artiodactyl Index 

values when all artiodactyl remains are included as opposed to the Index value 

when tools, raw material, and ritual deposits are left out. For those sites for 

which I have data on both bone tools and prey body part representation, few 

show large differences, mostly because artiodactyls were a very small proportion 

of the total NISP to begin with. The largest difference in Artiodactyl Index 

values comes from the site of La Lomita, where the Artiodactyl Index dropped 
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Table 5.7. Differences in Artiodactyl Indices calculated with and without tools and 
unusual/ritual deposits. 

Site Lagomorph NISP Artiodactyl Index Modified 
Artiodactyl Index 

Different 

AZAA: 12:92 (ASM) 491 0.08 0.07 0.01 

Clearwater 93 0.15 0.11 0.03 

Coffee Camp 682 0.04 0.02 0.02 

Donaldson 75 0.67 0.66 0.01 

Escalante Ruin 150 0.15 0.08 0.07 

Pastimes 3073 0.04 0.03 0.01 

Gu Achi 52 0.88 0.51 0.37 

Julian Wash 341 0.14 0.10 0.03 

La Cuenca del Sedimento 35 0.10 0.03 0.07 

La Lomita 106 0.09 0.00 0.09 

Las Capas 4712 0.03 0.02 0.01 

Las Casitas 199 0.44 0.42 0.02 

Las Colinas 2946 0.07 0.05 0.02 

Lonetree 328 0.02 0.01 0.01 

Los Morteros 2973 0.02 0.01 0.01 

Los Pozos 6290 0.13 0.10 0.02 

Mar ana 2107 0.11 0.07 0.05 

Muchas Casas 520 0.52 0.01 0.51 

Redtail 693 0.02 0.01 0.01 

Rillito Fan Site 103 0.15 0.13 0.02 

Santa Cruz Bend 1712 0.14 0.12 0.02 

Sidewinder Ruin 663 0.06 0.05 0.01 

Stonepipe 428 0.05 0.03 0.02 

Sunset Mesa 370 0.09 0.03 0.06 

Tanque Verde Wash 1036 0.04 0.01 0.03 

Waterworld 1917 0.06 0.06 0.01 

Wetlands 304 0.12 0.11 0.02 

from .09 to zero. In many cases, the Artiodactyl Index values did not change at 

all. 

However, for those sites with unusual or ritual deposits of artiodactyls, the 

difference in Artiodactyl Index values can. be extreme. The Artiodactyl Index 
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value at Muchas Casas is .52 when the special deposits are included, and only 

.01 when they are excluded. Similarly, at Gu Achi, the Artiodactyl Index value 

drops from .88 to .51 when the special contexts are removed from the analysis. 

These are the largest changes in Artiodactyl Index values in this sample. This 

suggests that excavation biases could have a significant effect on patterns of 

tax a representation. If one unusual deposit was encountered during the partial 

excavation of a site, it could greatly inflate the proportion of artiodactyls relative 

to small prey species. 

Although Artiodactyl Index values are not always affected by the 

inclusion of bone tools and raw material, the potential for artiodactyl bones to 

enter the archaeological record in a variety of ways that may or may not be tied 

to consumption is potentially a large problem for meat weight analyses in 

Hohokam sites. These analyses are tied to MNl calculations, which are prone to 

significant aggregation errors (Grayson 1984:53). Specifically, MNI coimts 

could underestimate the importance of lagomorphs in the diet, while inflating the 

importance of the rare artiodactyl remains. This is already a problem in 

Hohokam sites, where artiodactyl specics are frequently represented by only one 

or two elements, which are interpreted as whole individual that contributed up to 

60 kg of meat to the diet, while thousands of lagomorph bones may be conflated 

into only a dozen minimum indi viduals. The caching of individual artiodactyl 

elements, such as metapodials for tools or skulls for ritual deposits, could create 

large MNI's for animals that were not necessarily brought to the site whole, and 
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may never have contributed meat to the diet at that particular site. For example, 

if a small farmstead site had only three artiodactyl elements, but all three were 

awls made from right metacarpals, MNI counts could suggest that three animals 

had entered the site, when, in reality, there may never have been any artiodactyl 

meat at that location. Therefore, meat weight analyses that multiple average 

body size by species MNI counts could grossly over-estimate the importance of 

artiodactyl meat relative to lagomorph protein, unless the elements selected for 

MNI estimates are carefully controlled. 

Faunal analysts in the Hohokam region recognize the problem of 

including tools and ritual deposits in the analysis of assemblages (e.g. James 

2001; Szuter 1989a, 1991:211). Although many types of analysis would not be 

significantly affected by including or not including certain artiodactyl remains, 

there is little consistency in the publications of the sort necessary to control for 

this issue. Bone tools are sometimes included in faunal reports, but sometimes 

they are treated as a separate artifact class and not included in the faunal data at 

all. Because bone tools were once part of the faunal assemblage, their presence 

should be noted in the general faunal report. This is particularly important 

because bone tools and ritual bone deposits may represent some portion of the 

diet that is otherwise invisible. If artiodactyls are commonly hunted in upland 

regions far from large population centers, as was argued above (see also Bay ham 

1982; Szuter and Bay ham 1989, 1996), then field butchering may result in 

artiodactyl meat entering a site but the bones being left back at the hunting 
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camp. Skeletal remains used for tools or other purposes may be one of the only 

pieces of evidence for long-distance hunting. However, the potential for bone 

tools to be curated or deposited differently from other food waste, and the 

potential that some may actually represent "found" bone rather than hunted, 

makes the assumption that they were food debris from that particular location 

problematic. 

Faunal accounts should explicitly state whether bone tools and other 

unusual items were included in the analysis, if bone tools were sampled in the 

same way as the rest of the fauna, and in what way their inclusion affected the 

relative proportion of taxa. Artiodactyl exploitation doubtless reflects a variety 

of culture-specific factors, including mobility patterns, labor organization, and 

the social context of hunting. The importance placed on artiodactyls as a source 

for raw material and ritual paraphernalia could lead to their over-representation 

in assemblages relative to their dietary contributions, due to the curation of tools 

and the collection of antler and bone for tool manufacturing. In the Hohokam 

region, where large animals are generally rare in faunal assemblages, the 

potential for problems is perhaps greater than in other areas. However, while 

artiodactyl remains may not always be telling us about diet, they may lead to a 

greater understanding of technological and ritual aspects of Hohokam society. 

Interpreting Relative Proportions of Large and Small Prey 

Although the Artiodactyl Index has often been used to measure resource 
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availability in the context of the desert Southwest, increasing ungulate to small 

game ratios are very unlikely to reflect resource depression, especially in the 

Hohokam region. Artiodactyls were an infrequent addition to the faunal diet, at 

least from the Middle Archaic period. In contrast, lagomorph species were an 

extremely abundant resource. The low search costs and high returns associated 

with lagomorphs would have made the small artiodactyl populations a less 

valuable resource relative to other meat sources. The shift from large mammal 

hunting to the exploitation of small mammals, such as lagomorphs, occurred 

from the Paleoindian to the Archaic period. Shifts toward increasing diet 

breadth among Archaic and ceramic-period cultures took place not on the level 

of ungulate and lagomorph hunting, but on the level of increasing exploitation of 

rodents, birds, fish, and other small animals. At the same time, the proportion of 

large mammal remains in faunal assemblages actually increased, as long

distance hunting for big game became one method of intensifying the hunting 

economy. 

Artiodactyl exploitation doubtless reflects a variety of culture-specific 

factors, including mobility patterns, labor organization, and the social context of 

hunting. The value placed on meat, animal by-products, and hunting skill, may 

serve as a powerful motive for increased artiodactyl procurement, especially 

during times of social stress, if the ccological context permitted such an increase 

(Dean 2001). The importance placed on artiodactyls as a source for raw material 

and ritual paraphernalia could lead to their over-representation relative to smaller 
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taxa, due to cu rati on of tools and the gathering of antler and bone for tool 

manufacturing. However, faunal analysts can easily control for these behaviors 

by publishing tool and body part representation data when appropriate. 

Simple interpretations of diet breadth models may not adequately explain 

the patterns of artiodactyl hunting seen in prehistoric Arizona, but this is exactly 

what should be expcctcd. The factors considered by optimal foraging models are 

explicitly non-cultural. As complcx social and cultural animals, humans should 

have more factors influencing their hunting behavior than are accounted for in a 

theory that was developed to understand the food choices of kangaroo rats or 

ants. The very scarcity of artiodactyl populations in the Southwest, 

paradoxically, makes these animals some of the best reflections of cultural 

behaviors, since their increased exploitation may not be predicted by diet breadth 

models. Intensification of hunting through an increase in large game 

procurement has to be understood within the context of changing social 

organization and labor demands for agriculture, as well as through an 

appreciation for prehistoric dietary needs. 

The true value of optimal foraging models lies in their explicit exclusion 

of non-dietary factors, which allows them to effectively expose interesting 

anomalies. The most convincing arguments for culturally-mediatcd hunting 

behaviors are those that are grounded in ecological principles. Optimal foraging 

models, when applied to human societies, will never perfectly explain human 

activities. It is in the lack of fit between ecological principles and archaeological 



evidence where we can see those behaviors that are of most interest to 

anthropologists. 
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CHAPTER 6; MEASURES OF DIET BREADTH IN A SMALL-MAMMAL 
DOMINATED ECONOMY 

Diet breadth has been studied in a variety of ways to look for evidence of 

economic intensification, especially in time periods immediately before, during, 

and after agricultural transitions. Flamiery's concept of the "Broad Spectrum 

Revolution" has led many researchers to look for evidence of increasing use of 

small animals, or other less desirable prey species, as a measure of demographic 

pressures that could lead to the adoption of agricultural subsistence strategies 

(Flannery 1969; Stiner 2001). In the Southwest, a region without domestic 

animals, economic intensification should be reflected in increasing diet breadth 

throughout prehistory, as growing agricultural populations attempted to fulfill 

their protein needs. 

In southwest Asia, researchers studying the emergence of sedentary 

societies have found that richness indices and proportions of large to small game 

do not always reflect the economic intensification that we know must have 

occurred during the Epipaleolithic based on other indicators, such as investment 

in architecture and seed harvesting (Bar Yosef and Meadow 1995; Stiner 2001). 

Work by Stiner and colleagues (Stiner et al. 1999, 2000) has shown that diet 

breadth studies based on optimal foraging models have to consider more than 

body size alone when ranking prey species. Other criteria, including predator 

avoidance behaviors and prey habitat/living substrate, can affect hunting costs, 
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and can make otherwise attractive prey species less desirable in relation to other 

taxa. 

As was discussed in Chapter 5, it is difficult to use an increase in the 

proportion of lagomorphs relative to large game to measure economic 

intensification in southern Arizona. The predominance of lagomorph species in 

Southwestern faunal assemblages suggests artiodactyls were scarce from very 

early in the cultural sequence, at least since the Middle Archaic. Therefore, the 

proportion of rabbits in the diet is not a good indicator of diet breadth. 

Similarly, richness indices do not always reflect increases in diet breadth during 

periods with higher human population levels, and may even show decreases in 

taxonomic diversity during these times (Diehl and Waters 2003; Thiel 1998). 

This chapter explores alternative methods of measuring diet breadth using 

faunal assemblages from southern Arizona. Although simple measures of large/ 

small taxa and richncss indices may not reflect increases in diet breadth, other 

groups of taxa may provide more information on the degree to which prehistoric 

hunters were willing to consider less desirable resources as part of their diet. 

This chaptcr focuses on two methods; 1) changes in proportions of certain taxa, 

such as birds and fish, that, due to their size, habitat constraints, and the 

technology necessary to hunt them, may be less desirable prey than lagomorphs 

and artiodactyls; and 2) changes in taxonomic evenness as a measure of 

diversification in the diet. 

As in previous chapters, the assemblages discussed here were divided into 
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archaeologically defined temporal units to comparc diachronic trends in diet 

breadth. These units do not represent equivalent lengths of time. For example, 

the Middle Archaic spans 1800 years, while the Classic period is only 300 years 

long. This uneven temporal distribution of sites could affect the degree of 

assemblage variability, a problem known as "time averaging" (Lyman 2003). In 

general, the earliest time periods were the longest, the later cultural periods 

shorter. This increases the significance of evidence for greater taxonomic 

diversity in the later time periods. 

Use Of Lower-Ranked Resources 

When using optimal foraging models it is common to assume that body 

size alone is an adequate measure of a prey taxon's desirability to a prehistoric 

hunter (Bayham 1982; Winterhalder and Smith 2002). This assumption is made 

for convenience and is often correct. However, other factors can affect how a 

species is ranked in relation to other potential prey. These aspects include 

predator avoidance behaviors, such as fleeing or flying, which may make prey 

capturc more difficult, as well as potentially high search costs for water-dwelling 

or flying prey. 

In their work in southwest Asia, Stiner and colleagues (1999, 2000) found 

that the use of Linnaean taxonomy to measure diversity in faunal assemblages 

was masking real trends in diet breadth because standard categories of prey size 

and species identification do not take into account capture costs — some animals 
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can be caught by hand, for example, while some animals require other 

technology, such as nets, snares, bows and arrows. There are very few prey 

species in the Southwest that can be easily gathered by hand, like the tortoises 

and mussels in Stiner et al.'s study. Indeed, the faunal assemblages in the 

Southwest are dominated by lagomorphs, whose speed in avoiding predators 

increases their associated capture costs. However, a survey of the etlinographic 

literature on hunting in this region by Szuter (1989a:29) suggests that prey 

species could be divided, on the basis of hunting strategies, into three separate 

categories: lagomorphs, artiodactyls, and all other small animals, including 

rodents, reptiles, amphibians, and birds. Unlike lagomorphs and artiodactyls, 

which could be hunted through communal drives or by semi-specialized hunters, 

small animals were often taken individually, without any ceremonial intervention, 

by women and children, as well as men (Rea 1998:50; Szuter 1989a:36,38). 

Work among Piman groups, who live in southern Arizona today, suggests that 

many small animals were captured only occasionally, and often in the context of 

other activities. For example, many small birds, especially quail and doves, were 

hunted in gardens. Fish, also, were commonly captured during canal cleaning 

activities (Rea 1998:50-51). 

Ethnographic accounts suggest that there are differences in the technology 

and techniques necessary to capture animals that live in different substrates, such 

as water, underground, or in trees. This could make aquatic or semi-aquatic 

animals, fossorial rodents, and birds more difficult to hunt. Animals that hide in 
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burrows must be dug out or trapped (Rea 1998:65; Szliter 1989a:38). Fishing 

may require nets, hooks or water poisons (Rea 1998:51, 80). Birds are often 

trapped, rather than shot, or hunted by boys with slings (Rea 1998:64). There are 

obvious difficulties to hunting in substrates where humans are less mobile or 

comfortable, both in the pursuit of prey and in the recovery of the game after it 

had been killed, and most of these animals are fairly small, even when compared 

to rabbit spccies. Although ethnographic accounts suggest that many of these 

small animals (other than lagomorphs) were only occasional prey, these accounts 

comc from the historic period, when introduced domestic animals were available, 

and population density was comparatively low. Prehistoric populations, 

especially in densely populated Hohokam villages, may have made more 

extensive use of these resources. 

Fish 

Fish arc available in permanent rivers in southern Arizona, but their 

capture would have required a very different set of tools and techniques than the 

hunting of the terrestrial resources that were the mainstay of Hohokam 

subsistence. Fishing required nets (or wire fence material for historic fish 

drives), and often the draining of water in canals to expose trapped animals (Rea 

1998:51). Historic evidence from the 1700's documents that fish could be 

hunted by poisoning the river using venom extracted from living snakes (Rea 

1998:80). Fish remains from the site of Pueblo Grande suggest that the reward 
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Figure 6.1. Proportion of fish out of total NISP. 

for fishing may not have been great, since the fish caught were not particularly 

large (James 1994). 

Most village sites, from the Early Agricultural Period on, are located near 

or on river floodplains, so we would expect resources from those rivers to 

contribute to the diet. However, as can be seen in Figure 6.1, the proportion of 

fish in faunal assemblages in southern Arizona is extremely low. The loss of 

fish remains through V4-m screens is a contributing factor to this scarcity of 

remains. In some assemblages that were collected through partial or complete 

fine-screening, fish remains were more common (James 1994; Stratton 1995). 

However, even when fine-screened sediments are analyzed, fish are not always 
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abundant, or even present. For example, at the site of Las Capas, only two fish 

bones were found out of a total NISP of 6,068, and a sample of heavy fraction 

sediments from Las Capas yielded no fish remains. 

Although the proportion of fish is low at all sites, it is worth noting that 

tlie only sites with fish NISP above 1 percent are found in the Classic and 

Sedentary periods. These include three sites from the Classic period, (Las 

Casitas, Pueblo Grande, and Pueblo Salado), and one site. La Lomita, from the 

Sedentary period. All of these sites are in the Phoenix area, along the only major 

rivers in the region. James (1994) has pointed out that the lack of fine screening 

may prevent faunal analysts from finding fish remains. However, all of the 

faunal assemblages shown in Figure 6.1 were recovered with %-in screens, and 

only sites from the Classic and Sedentary period show evidence for the 

significant use of fish. 

Metric analysis is one way to measure the degree of fish exploitation in a 

prehistoric assemblage. A decrease in the size of fish vertebra would suggest 

that younger and smaller animals were being captured as a result of increased 

hunting pressure on the population. Although it was not possible to measure the 

fish vertebrae from all of the sites shown in Figure 6.1, a study by James (1994) 

at Pueblo Grande demonstrated that fish vertebrae did decrease in size during the 

Classic period. James attributed this size change to increased exploitation of 

fish populations, especially along canals and stretches of river that would have 

been shared by many large communities. 
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Birds 

Birds are a potentially abundant source of food in southern Arizona. 

Some quail species, doves, and some waterfowl, can live in very high densities in 

the Sonoran Desert (Arizona Game and Fish 1998:4-1). Quail (Callipepla sp. 

or Cyrtonyx sp.) and doves {Zenaidura sp.), especially, can sustain hunting 

levels that are rivaled only by the most prolific prey species, the cottontail 

rabbits and jackrabbits (Arizona Game and Fish 1998:4-1). However, like fish, 

birds require different technology and techniques for hunting than the terrestrial 

prey that dominate assemblages from southern Arizona. Even largely terrestrial 

birds, like quail, can fly to avoid predators. 

Despite the natural abundance of small game birds, especially quail and 

doves, in the Sonoran Desert, game bird remains are rare in archaeological sites. 

The lack of bird bones may be partially the result of taphonomic factors. Some 

bird bones are quite small, and they may slip through screens. Furthermore, bird 

bones are delicate, and may not preserve as well as mammal bones (Lyman 

1994:446). However, many of the bones of doves and quails are not much 

smaller or more delicate than those of lagomorph species, especially cottontail 

rabbits. Furthermore, bird remains are common in certain archaeological sites, 

suggesting that taphonomic factors alone cannot account for the scarcity of game 

birds in other archaeological contexts. Figure 6.2 shows the proportion of all 

game bird remains out of total NISP for archaeological sites in southern Arizona. 

The only birds included in this analysis are those that are likely to have had 
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economic significance, including quail, pigeons, and waterfowl, like ducks and 

geese. Raptors and passeriform birds were not included in this analysis (Table 

6.1). 

Game birds are essentially absent from Middle Archaic sites. However, a 

slight increase in bird remains begins in the Early Agricultural Period and 

continues through the Colonial Period. Despite this increase, birds are still 

relatively rare during these periods. The percent of NISP from bird remains 

ranges from 0 to 1.9 percent. The proportion of game birds increases again in 

the Sedentary and Classic periods. Economic bird species are still relatively 

rare; no assemblage in this sample had a proportion of birds higher than 8.8 
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Table 6.1. Taxa included in the category "gaine birds." 

Quails and pheasants Phasianidae 
Probable quail or pheasant cf. Phasianidae 
Turkey Meleagris gallopavo 

Probable turkey cf Meleagris gallopavo 

Quail Callipepla sp. 
Gambel's quail Callipepla gambelii 

Probable gambel's quail cf Callipepla gambelii 
Scaled quail Callipepla squamata 
Probable scaled quail cf. Callipepla squamata 

Unspecified quail Callipepla/Cyrtonyx 

Bobwhite Colinus virginianus 
Swans, geese, and ducks Anatidae 
Probable swan, geese, or duck cf Anatidae 
Ruddy duck Oxyura Jamaicensis 
Unspecified goose Anser/Chen/Branta sp. 
Probable unspecified goose c f .  A n s e r / C h e n / B r a n t a  sp. 
Canada goose Branta canadensis 
Unspecified duck A ix/A nas/Aythya/Bucephala/Oxyura sp. 
Duck Anas sp. 
Cuckoos and roadrunners Neomorphidae 
Roadrunner Geococcyx californianus 
Pigeons and doves Columbidae 
Dove Zenaidiira sp. 
Mourning dove Zenaidura macroura 

Probable mourning dove cf Zenaidura macroura 

Cranes Gruidae 
Sandhill crane Grus canadensis 
Rails, gallinules, and coot Rallidae 
Probable American coot cf Fulica americana 
Sandpipers, curlews and allies Scolopacidae 
Solitary sandpiper Tringa solitaria 

Herons, egrets, and bitterns Ardeidae 
Heron Ardea sp. 
American bittern Botaurus lentiginosus 
Brown pelican Pelecaniis occidentalis 

percent. However, the increase in game bird remains in the Sedentary and 

Classic periods suggests a more systematic exploitation of these resources. 

While the average proportion of game birds in faunal assemblages is less than 

one percent in all pre-Classic periods, this increases to 1.1 percent in the Classic. 
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This is a statistically significant difference between the pre-Classic and Classic 

period assemblages (Mann-Whitney U = 885; p = .020). 

Prehistoric hunters first began to view birds as a potential source of food 

in the Early Agricultural Period, but the willingness to focus on these lower-

ranked prey species increased significantly in the Sedentary and Classic periods. 

This is very similar to the changes seen in fish remains for the same time 

periods. Fish are not a significant proportion of any assemblage until the 

Sedentary and Classic periods, but like game birds, there are moderate but 

suggestive increases in their use in the latest Hohokam periods. 

In some cases, raptors represent a high proportion of bird remains from 

archaeological sites, especially when calculated as percent of NISP (Figure 6.3). 

This may reflect the practice of raptor burial found throughout the Southwest 

(Hill 2000). These birds of prey, which here include hawks (Buteo sp.), falcons 

(Falconidae), and owls (all Strigidae), are unlikely to represent food remains, 

especially since some of them were purposefully buried (Table 6.2). In historic 

times, certain raptors, including red-tailed hawk, turkey vulture, and golden 

eagle, were raised in Piman villages so their feathers could be used for fletching, 

and they were not killed for food (Rea 1998:73). Even if raptors were not used 

as food, however, the technological innovations and capture techniques for 

raptors would be similar to those for other bird species. As can be seen in Figure 

6.3, the data from raptors suggests that the first significant investment in the 

technology and techniques of bird capture was fairly late in the Hohokam 
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Figure 6.3. Proportion of raptors out of total NISP. 

cultural sequence. Birds of prey were absent at all of the Middle Archaic sites in 

this sample, and show only the smallest increase from the Early Agricultural 

Period through the Sedentary period. Not until the Classic period are raptor 

remains commonly found at some sites. There are statistically significant 

differences in the proportion of raptors found in pre-Classic vs. Classic period 

sites (Mann-Whitney U = 885; p = .001). 

Riparian Resources 

Starting in the Early Agricultural Period, most village sites were located 

on or near rivers. Furthermore, extensive irrigation networks, which were first 



247 

Table 6.2. Taxa included in the category "birds of prey." 

Unspecified raptor 
Owls Strigiformes 
Bam owls Tytonidae 
Barn owl Tyto alba 

Typical owls Strigidae 
Screech owl Otus sp. 
Western screech owl Otus asio 
Great horned owl Bubo virginianus 

Probable great homed owl cf Bubo virginianus 

Probable bam owl cf Strix varia 
Unspecified kite, hawk, or eagle Accipitridae 
Probable kite, hawk, or eagle cf Accipitridae 
Small hawk Accipiter sp. 
Cooper's hawk Accipiter cooperi 
Sharp-shinned hawk Accipiter striatus 

Harris's hawk Parabiiteo unicinctus 
Large hawk Buteo sp. 
Red-tailed hawk Butea jamaicensis 
Probable red-tailed hawk cf Buteo jamaicensis 

Swainson's hawk Buteo swainsoni 

Ferruginous hawk Buteo regalis 

Probable fermginous hawk cf Buteo regalis 

Golden eagle Aquila chrysaetos 

Caracaras and falcons Falconidae 
Sparrow hawk or American kestrel Falco sparverius 

Prarie falcon Falco mexicanus 
Vultures Cathartinae 
Turkey vulture Cathartes aura 

constructed in the Pioneer period, would have expanded habitats suitable for 

riparian resources (James 1994, 2003). Potential riparian faunal resources 

include fish, waterfowl, especially ducks and teals (Anas sp.), geese (Ardeidae), 

and semi-aquatic mammals, including beaver (Castor canadensis) and muskrat 

(Odantra zihethicus). Some mammals, such as cotton rat (Sigmodon sp.) and 

porcupine (Erethizon dorsatum), are also found commonly in riparian habitats 

(Table 6.3). However, there is little evidence that village populations in southern 
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Table 6.3. Tax a included in the category "riparian animals." 

Osteichthyes 
Cyprinidae 
cf. Cyprinidae 
Catostomidae 
cf. Xyrauchen texanus 
Anatidae 
cf, Anatidae 
Oxyura jamaicensis 
Anser/Chen/Branta sp. 
cf. Anser/Chen/Branta sp. 
Branta canadensis 
A ix/Anas/Aythya/Bucephala/Oxyura sp. 
Anas sp. 
Gruidae 
Grus canadensis 

Rallidae 
cf. Fulica americana 
Ardeidae 
Ardea sp. 
Botaurus lentiginosus 
Pelecanus occidentalis 
Castoridae 
Castor canadensis 
Sigmodon sp. 
cf.Sigmodon sp. 
Sigmodon hispidus 
cf Sigmodon hispidus 
Sigmodon arizonae 
cf Sigmodon arizonae 
Ondatra zibethicus 
Erethizontidae 
Erethizon dorsatum 
Procyon lotor 

Bony fish 
Minnows 
Probable minnows 
Suckers 

Probable razorback sucker 
Swans, geese, and ducks 
Probable swan, geese, or duck 
Ruddy duck 
Unspecified goose 
Probable unspecified goose 
Canada goose 
Unspecified duck 

Duck 

Cranes 
Sandhill crane 
Rails, gallinules, and coot 
Probable American coot 
Herons, egrets, and bitterns 
Heron 
American bittern 
Brown pelican 
Beavers 
Beaver 
Cotton rat 
Probable cotton rat 
Hispid cotton rat 
Probable hispid cotton rat 
Arizona cotton rat 
Probable Arizona cotton rat 
Muskrat 
New World porcupines 
Porcupine 
Racoon 

Arizona exploited the faunal resources available in these environments (James 

1994). For example, at the Early Agricultural Period site of Los Pozos, where 

7,914 fragments were identified to Order or below, only tliree bones came from 

waterfowl, eight from fish, and two from semi-aquatic mammals. A similar 

example comes from the site of Las Capas. Out of 5,422 fragments identified to 
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Order or below, two were from fish, and no waterfowl or aquatic mammals were 

found. Both of these sites were located on the floodplain, witliin the riparian 

habitats. 

Riparian resources may have been less desirable for a variety of reasons. 

As was discussed above, many riparian taxa, including fish and waterfowl, 

would require different hunting technology and techniques than the terrestrial 

mammals that were the mainstay of the diet. This may also be true of some 

semi-aquatic mammals, whose predator escape behaviors include diving or 

swimming. Historically, semi-aquatic animals, such as beaver, were considered 

difficult to hunt because they could escape into the water (Rea 1998:169). Some 

riparian resources, including fish and semi-aquatic mammals, were used by 

Piman peoples in the context of harvesting resources that naturally occurred in 

agricultural fields, instead of being the focus of separate hunting activities (Rea 

1998:51). 

Riparian resources are found in isolated patches within the deserts of 

southern Arizona. Although most sites are located along rivers, riparian 

environments would have been only one part of the landscape that fell within the 

use area of a prehistoric population. Macrobotanical remains suggest that 

riparian plants were used more commonly in earlier village sites, but, as villages 

relocated on terraces above the floodplain, the exploitation of riparian resources 

was less common (Diehl and Waters 2003). Many riparian specics, especially 

semi-aquatic mammals, are uncommon in southern Arizona today. If this pattern 
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was also true prchistorically, then the rari ty of riparian resources would have 

made search costs prohibitively high. Semi-aquatic mammals, especially, may 

have been taken in an opportunistic fashion, but they were not targeted as a 

major component of the diet while other resources were plentiful (James 1994, 

2003). 

Figure 6.4 shows the contribution of riparian resources, including fish, 

semi-aquatic mammals, and waterfowl, to total site NISP. In general, riparian 

tax a represent a small proportion of the diet through much of prehistory. The 

only site with a significant proportion of riparian species is Pueblo Salado. All 

other sites have NISP percentages for riparian resources that range between zero 

and seven percent. It should be noted that only the fish remains from the site of 
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Figure 6.4. Proportion of riparian animals out of total NISP. 
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Pueblo Grande could be included in this analysis becausc there was not enough 

data on the bird and mammal remains that were recovered with %-in screens 

rather than 1/8-in screens. If the Pueblo Grande assemblage had been included, 

it may provide another example of a Classic period site with a significant 

riparian component, since the fish remains recovered with Vi-in screens alone 

contributed seven percent of the NISP at Pueblo Grande. 

Riparian resources were absent from Middle Archaic sites in this sample. 

However, starting in the Early Agricultural Period, riparian resources do occur in 

small numbers. The range of values for the percent NISP of riparian faunal 

remains is from 0 to 3.7 percent from the Early Agricultural Period through the 

Colonial period. The average contribution of riparian resources was less than 

one percent of NIS P for all pre-Classic periods. In a pattern that duplicates that 

seen with other classes of resources, riparian species are present in the largest 

numbers in the Sedentary and Classic periods. Although Early Agricultural 

Period hunters were willing to consider these tax a as potential prey species, at 

least on an opportunistic basis, it is not until the latest Hohokam periods that 

significant investment was made in the procurement of these resources, at least 

at some sites. 

Artiodactyls and Other Montane Resources 

As general dietary breadth increased late in the Hohokam sequence, so did 

the use of resources from upland environments. The majority of large villages 
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were located in desert basins. However, some resources, including artiodactyls, 

were regularly obtained from the uplands. The travel costs involved in hunting 

upland species suggests an increased investment in logistic, long-distance 

hunting to obtain resources (Speth and Scott 1989). The resources brought back 

to lowland villages from upland hunting areas may not fit the usual definitions of 

low-ranked prey, since artiodactyls were some of the largest species available to 

the prehistoric hunters of southern Arizona. However, in conjunction with the 

data presented here, the increase in artiodactyl hunting seen first in the Early 

Agricultural Period, and again in the Sedentary and Classic period (see Chapter 

5), appears to be liked to increasing diet breadth rather than the result of a 

greater abundance of preferred large prey. 

As can be seen in Figure 6.5, upland species, including white-tailed deer, 

bighorn sheep, tree squirrels {Sciurus sp.) and upland carnivore species (Ursus 

sp.) show a pattern of increasing use very similar to that seen in fish, birds, and 

riparian resources (Table 6.4). Montane resources are fairly rare prior to the 

Sedentary period. The prevalence of these species increases remarkably at some 

sites in the Sedentary and Classic periods. The average proportion of upland 

Table 6.4. Taxa included in the category "montane resources." 

Chipmunk 
Abert's squirrel 
Wapiti or American elk 
Probable elk 
White-tailed deer 

Eutamias sp. 
Sciurus aberti 
Cervus elaphus 
cf. Cervus elaphus 
Odocoileus virginianus 

Probable white-tailed deer cf. Odocoileus virginianus 
Bighorn sheep 
Probable bighorn sheep 

Ovis canadensis 
cf. Ovis canadensis 
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Figure 6.5. Proportion of montane resources out of total NISP. 

species from the Middle Archaic through the Colonial period is less than one 

percent, and no assemblages have more than three percent of these species. In 

contrast, in the Sedentary and Classic periods, upland species make up an 

average of 4.0 and 1.3 percent, respectively, and they can be as much as 78.3 

percent of assemblages. 

The similarity in patterning between upland resource use, increased 

artiodactyl hunting, and greater use of lower-ranked prey species suggests that 

these tax a were part of a general increase in diet breadth that was most 

pronounced in the Sedentary and Classic periods. If the increased hunting of 

artiodactyls was the result of a greater abundance of large prey species, we 
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would not expcct that apparently low-ranked taxa, like fish and birds, would also 

be increasingly represented in faunal assemblages. Instead, it appears that the 

increased use of artiodactyls and other upland resources was the result of greater 

protein needs due to population growth during the later periods of the Hohokam 

cultural sequence. The hunting of large game may have been facilitated by, as 

well as a consequcncc of, larger village populations. Larger populations can free 

some members of the community from agricultural labor constraints, and allow a 

degree of specialization in large mammal hunting (Speth and Scott 1989). This 

ability to specialize would have been increasingly important as mobility was 

reduced, and the majority of large mammal hunting trips were logistic, rather 

than residential, in nature. 

Rodents 

Rodent species were likely to be part of any increase in diet breadth in 

southern Arizona. Ethnographic accounts are heavy with examples of (largely 

opportunistic) rodent hunting (Rea 1998:153,158; Szuter 1989a;29), and several 

archaeological studies have shown that rodents were eaten prchistorically in the 

Southwest (Speth 2000; Szuter 1989a, 1991). However, rodent species are also 

attracted to anthropogenic environments (Chapter 4). Although it is clear some 

of these individual rodents were food, it is not clear what proportion were eaten 

and what proportion represent intrusive animals. It is likely that the larger 

rodent species, especially prairie dogs (where available), ground and tree 
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squirrels, cotton rats and wood rats were eaten, and the importance of these 

species as a dietary supplement may have increased with human population 

levels (Spielmann and Angstadt-Leto 1996). Distinguishing between intrusive 

rodent remains and increased consumption of larger rodent species can only be 

done through detailed taphonomic studies (e.g. Speth 2000; Szuter 1989a, 

1991). 

Many of the rodent remains found in Hohokam and Early Agricultural 

Period sites are undoubtedly intrusive. This is particularly likely in the case of 

very small rodents, such as kangaroo rats and pocket mice. However, tlie larger 

rodent species, including ground squirrels, wood rats, and pocket gophers, may 

have been consumed on a regular basis. Of these three tax a, only one increases 

in ubiquity late in the Hohokam cultural sequence. Pocket gophers, which were 

not common in earlier periods, increase in ubiquity greatly during the Sedentary 

and Classic periods, in a pattern similar to that shown by fish, birds, and riparian 

resources (see Chapter 4, Figure 4.6). Although only detailed taphonomic 

studies on a site by site basis can answer the question of whether or not these 

animals were consumed more frequently in later periods, it is interesting to note 

the apparently contemporary increases in pocket gopher ubiquity and the 

increasing proportion of other low-ranked taxa in human diets. 

Multiple-component Sites 

Several of the sites in this sample have multiple occupation components. 
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If the original fauna! reports broke down assemblages into temporal components, 

then 1 included each assemblage separately. However, many reports lumped 

fauna from all occupations. In that case, in an attempt to isolate temporally 

sensitive patterns, I have include these multiple-component sites in the category 

of their latest occupation. For example, the site of La Cuenca del Sedimiento 

was occupied from the Pioneer through the Classic period, but I included it in the 

Classic period alone. My methodology could increase the number of sites with 

long periods of occupation that are classified, for the purpose of this analysis, in 

the later Hohokam periods. For the analysis of diet breadth, it is important to 

consider whether my methodology, which to some extent sorts sites by length of 

occupation, could be affecting the patterns seen here by increasing the time-

averaging found in the later part of the chronological sequence (Lyman 2003). 

To test for this, I took all multiple-component sites out of the database and re-ran 

all of the analyses described above with the remaining 75 assemblages. 

Because there are fewer data points, some of the patterns in Figures 6.6 -

6.10 arc not as pronounced. However, all of the patterns described above are 

essentially the same for the single component sites. The only significant 

difference is seen in the proportion of montane resources, which peaks during the 

Sedentary period and declines again in the Classic. In general, though, it appears 

that time period in which the site was occupied was the important factor in 

determining diet breadth. 
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Figure 6.6. Proportion of fish out of total NISP for 75 single-occupation sites. 
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Figure 6.7. Proportion of game birds out of total NISP for 75 single-occupation sites. 
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Figure 6.8. Proportion of raptors out of total NiSP in 75 single component sites. 
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Figure 6.10. Proport ion of montane resources out of total NISP for 75 single component 
sites. 

Diversity in Prey Selection: Evenness vs. Richness 

Both richness and evenness indices can be used to measure prehistoric 

diet breadth. Richness indices measure the number of taxa represented at a site, 

and are strongly correlated to sample size (Grayson 1984:132). These indices 

reflect the presence of an individual taxon but not its importance in the diet. For 

example, when using richness indices, the 35 identified taxonomic groups at the 

site of Las Capas would suggest that site had high taxonomic diversity, despite 

the fact that 91 percent of all faunal remains were lagomorphs or artiodactyls. 

Evenness measures, on the other hand, are used to measure the degree to which 

any one species or group of species dominates the economy. Evenness measures 
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were considered preferable to richness measures for this study bccausc they 

reflect changes in the importance of low-ranked taxa in the diet, rather than their 

presence. 

In this study, an Inverse of Simpson's Index was used to look at evenness 

in the diet from the Middle Archaic to Classic period (Levins 1968; Simpson 

1949). Four different categories of fauna were chosen for this analysis: 1) 

lagomorphs 2) game birds 3) fish and 4) riparian mammals, bccause these 

categories seem to have the greatest potential for indicating changes in diet 

breadth. The Inverse of Simpson's Index 1 is calculated': 

The lowest value of the index is 1, if all fauna fell into one of the four 

categories. The highest value for this calculation would be 4, if all specimens 

were equally divided between the groups. 

The Inverse of Simpson's Index can be sensitive to sample size, since the 

number of taxa present at a site is related to N ISP. To control this problem, all 

sites used in this analysis have samples of at least 50 NISP for Middle Archaic 

and farmstead sites, and over 100 NISP for all other sites. Both richness and 

evenness indices can be hampered by sample size problems, since larger sample 

^ (NT = number of groups; pi = proportion of the total number of individuals in group I) 

NT 

Pi 
2 

i= 1 
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sizes are more likely to have a larger number of species represented. However, 

since this study uses pre-defmed taxonomic categories, and counts values of 0 

for those categories, sample size would not affect the number of tax a present, 

which is defined to be the same (four) at all sites. This method does assume that 

the availability of resources was the same at all sites, but, since it has already 

been shown in Chapter 5 that meat was being moved around the landscape, I 

assume here that resource availability can be measured on a regional scale. NISP 

is used to calculate the Inverse of Simpson's Index since MNI is a derived 

measure and therefore especially sensitive to sample size and aggregation errors 

(Grayson 1984:63). 

It is apparent from Figure 6.11 that prey use was highly uneven for most 

of prehistory. Values for the Inverse of Simpson's Index are at or close to 1 

(least even) at every site prior to the Sedentary period. This reflects the 

dominance of lagomorphs in the diet. Starting in the Sedentary period, and 

continuing into the Classic, values for the Inverse of Simpson's Index begin to 

rise. The Donaldson site, from the Cienega phase, is the only site prior to the 

Sedentary period with an Index value higher than 1.1. In contrast, some sites in 

the later time periods show significantly higher reliance on lower-ranked small 

animal resources. Three Sedentary and seven Classic period sites had Index 

values over 1.1. These include some of the largest village sites in the sample, 

such as Escalante Ruin, Pueblo Grande, and Las Colinas. The highest value for 

the index was 2.1, in the Classic period, from the site of Pueblo Salado. 
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Figure 6.11. Inverse of Simpson's Index for four categories of small game; lagomorphs, 
game birds, fish, and riparian mammals. Possible values of the index range from 1 to 4. 

Plotting total NISP against these Index values confirms that sample size 

has little effect on the value of the evenness Index; the correlation coefficient 

describing this relationship is only .022. Further statistical analysis shows that 

the differences between time periods in Index values are only significant at a = 

.05 when Classic period assemblages are compared to pre-Classic assemblages 

(Mann-Whitney U = 800.5; p = .004). If Classic and Sedentary period sites are 

compared to all pre-Sedentary assemblages, there is no statistically significant 

difference (Mann-Whitney U = 994.5; p = .122). 

Although there are many more assemblages available for analysis from 

the Sedentary and Classic periods, it does not appear that the larger number of 

samples is artificially increasing the average values for the Inverse of Simpson's 
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Index of Evenness. One way to test the affects of a larger number of samples is 

to run a Monte Carlo simulation to demonstrate that smaller samples from the 

later time periods would also reflect the increases seen in the larger database. If 

1000 random samples of 5 assemblages (the average number of assemblages 

available from the Middle Archaic through Pioneer periods) are taken from the 

Classic period, and the average Index value for those 5 assemblages is compared 

to the average for assemblages that date to the Middle Archaic through Pioneer 

periods, then only 8.5 percent of the samples had an average Index value that 

was lower than the average for earlier periods. However, if the same procedure 

is applied to the Sedentary period, fully 45.7 percent of the samples had average 

values lower than those seen among the earlier assemblages. This suggests that, 

while some Sedentary period assemblages do reflect increasing diet breadth, the 

majority of assemblages were very similar in composition to those created by 

earlier populations. It is only in the Classic period that most fauna 1 assemblages 

reflect greater use of non-lagomorph small game. 

Because I have hypothesized that increased procurement of artiodactyls 

played a role in the intensification of the hunting economy, I also ran an evenness 

analysis on these faunal assemblages looking at five prey groups, the four 

mentioned above plus artiodactyls. Figure 6.12 shows these results. Increases in 

diet breadth are much more pronounced when large mammal remains are 

included. Although the Cienega period Donaldson site and the Pioneer period 

occupations at Grewe have high Index values, in general, the Sedentary and 
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Figure 6.12. Inverse of Simpson's Index for five prey catagories: lagomorphs, 
artiociactyls, game birds, fish, and riparian mammals. Possible values of the index 
range from 1 to 5. 

Classic period faunal assemblages show much greater variability as well as 

higher average Index values. Index values prior to the Sedentary period average 

at 1.2, while Sedentary and Classic period Index values average at 1.3 and 1.4, 

respectively. There are thirteen sites with Index values above 1.5 in these 

periods, in contrast to three from all previous periods. Once again, sample size 

does not appear to affect Index values; the correlation coefficient describing the 

relationship between total NISP and the Index value was .055. 

However, the chronological changes in Index values are not statistically 

significant at a = .05. If Index values are compared between assemblages from 

the Classic and pre-Classic periods, then JVlann-Whitney U = 981, and p = .104. 
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Comparisons of pre-Sedentary to Sedentary/Classic assemblages have even 

higher p values (Mann-Whitney U = 1018; p = .171). Furthermore, the 

increasing average values of the Index seen in the Sedentary and Classic periods 

are at least partially related to the larger number of available assemblages. A 

total of 18.8 percent of 1000 random samples of 5 assemblages from the Classic 

period had average Index values that were lower than those calculated for the 

Middle Archaic through Pioneer period. Random samples of five assemblages 

from the Sedentary period were also highly likely to have lower average Index 

values than earlier periods; 37.8 percent of samples fell into this category. These 

results reflect the increasing variability in large game procurement that was 

discussed in Chapter 5. Some village populations greatly increased their use of 

artiodactyl resources in the Sedentary and Classic periods, while many faunal 

assemblages reflect a continuation of the rabbit-dominated hunting economy that 

first developed in the Middle Archaic. 

Figures 6.13 and 6.14 shows the same analyses using only the 75 single 

occupation sites, without sites that were occupied over multiple periods. The 

pattern is essentially identical to that seen in Figures 6.11 and 6.12. Length of 

occupation does not appear to account for the increase in diet breadth seen in the 

Sedentary and Classic periods. Diachronic trends in single component sites are 

more statistically significant than those documented for the larger database. 

When Classic period sites are compared to pre-Classic sites using the small 

mammal Index of Evenness, then Mann-Whitney U = 288, and p = .003. Pre-
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Figure 6.13. Inverse of Simpson's Index at 75 single occupation sites for four categories 
of small game: lagomorphs, game birds, fish, and riparian mammals. Possible values of 
the index range from 1 to 4. 
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Figure 6.14. Inverse of Simpson's Index at 75 single occupation sites for five prey 
catagories: lagomorphs, artiodactyls, game birds, fish, and riparian mammals. Possible 
values of the index range from 1 to 5. 
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Classic to Classic period changes in the Index values that included large game 

are also significant (Mann-Whitney U = 355; p = .031). 

Furthermore, the trends in Index values from single occupation sites 

appear to be less affected by the larger number of assemblages available in the 

Classic period. For 1000 random samples of 5 assemblages from the Classic 

period, the average value of the Inverse of Simpson's Index, calculated with 

small game alone, was lower in comparison to previous periods (Middle Archaic 

through Pioneer) in only 1.9 percent of the eases. When the Inverse of 

Simpson's Index was calculated with large game as well, then 8.7 percent of the 

random samples of 5 had average values lower than those seen in previous 

periods. The trends in diet breadth are statistically much clearer when only 

single-component sites are considered. However, the Index values for the 

Sedentary period were still heavily affected by the larger number of available 

assemblages. A full 46.2 percent of the Sedentary period random samples had 

average Index values (small game only) that were lower than those seen in 

previous periods. When the Index was calculated with large game, then 63.4 

percent of the Sedentary period random samples had average Index values lower 

than those seen in assemblages from the Middle Archaic through Pioneer 

periods. 

The values for the Inverse of Simpson's Index illustrate patterns that were 

identified in the other measures of dietary breadth discussed above. There is 

evidence for a slight increase in dietary breadth from the Middle Archaic into the 
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Early Agricultural Period, and this continues through the Colonial Period. The 

most noticeable increase in diet breadth, however, occurs during the Sedentary 

and Classic periods, especially in the later. While many Sedentary sites have 

faunal assemblages that look similar to those seen in earlier periods, the diet 

began to broaden at some sites. Only in the Classic period, however, do we have 

evidence for a significant increase in the use of lower-ranked prey throughout the 

Hohokam world. 

Spatial Variability in the Use of Plant and Animal Proteins 

Maize is the most commonly found domesticate in the Southwest 

throughout prehistory. Maize alone, however, does not provide a total set of 

amino acids, and it is not an adequate source of complete protein. For this 

reason, corn and beans are often combined in the diet in order to provide 

adequate nutrition approaching that provided by meat (Spielmann and Angstadt-

Leto 1996). However, beans appear to have been introduced into the Southwest 

significantly later than corn, and even in later time periods, beans were not 

grown in equal numbers by all Hohokam populations. Although beans are found 

in the Tucson basin, starting in the Sedentary period, beans have not been found 

as frequently in the Phoenix basin, despite high density Hohokam populations in 

that area (Gasser and Kwiatkowski 1991a). More importantly. Phoenix basin 

populations were quite a bit larger than those found in the Tucson basin (P. Fish 

and Fish 1991). and therefore may have had a much greater need to intensify 
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their hunting practices. Therefore, 1 would expect that increases in diet breadth 

might be seen more clearly in zooarchaeological samples from the Phoenix basin 

than in those from the middle Santa Cruz. 

Figures 6.15 and 6.16 show the same analyses previously discussed in 

this chapter, but this time comparing only the 82 sites that are located within the 

broadly defined Tucson or Phoenix areas. These includes 54 sites from the 

Tucson region that date from the Middle Archaic through the Classic period, and 

28 from the Phoenix area that date from the Pioneer period through the Classic 
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Figure 6.15. Inverse of Simpsons for four categories of small game (game birds, riparian 
mammals, fish, and lagomorphs) for sites in the Tucson basin (squares) and Phoenix 
basin (triangles). Possible values range from 1 to 4. 
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Figure 6.16. Proportion of low ranking taxa for sites in the Tucson basin (squares) and 
Phoenix basin (triangles). 

period. Once divided into period and location, only a small number of sites are 

available for analysis in any one time or place. Nonetheless, some patterns do 

emerge that suggest that populations in Phoenix engaged in more intensive 

faunal exploitation practices than populations in the Tucson area. 
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The pattern of increased diet breadth in the Phoenix basin is most clearly 

reflected in the Inverse of Simpson's Index and in the proportion of riparian 

resources, such as fish, riparian mammals, and waterfowl. This is not surprising, 

since the Salt and Gila Rivers were larger and more dependable than the Santa 

Cruz River. Riparian resources, therefore, would have been more abundant and 

predictable in the Phoenix area (James 1994, 2003). Fish would also have been 

larger in the Salt and Gila than in the Santa Cruz. The use of these resources 

was particularly pronounced in the Classic period, when riparian resources were 

as much as 33 percent of total NISP (at Pueblo Salado in the Phoenix basin). On 

average, during the Classic period riparian resources were less than one percent 

of faunal assemblages in the Tucson area, but they were 2.8 percent in the 

Phoenix area. 

Although not as clear, there is some indication from the proportion of 

game birds that these resources may have been more commonly exploited at sites 

in the Phoenix basin than by populations in the Tucson area. The average 

percentage of game birds in Tucson area in the Classic period is .7 percent, but it 

is 2.1 percent in Phoenix at the same time. Four of the five assemblages in the 

Classic period with proportions of game birds over 2 percent come from the 

Phoenix region. Raptor abundance, which probably does not represent prey 

species, is not particularly different between the Tucson and Phoenix areas. This 

may confirm that game birds, in contrast to raptors, were an important economic 

resource. However, the small number of sites available for comparison make the 
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data difficult to interpret. 

In contrast to riparian and other avian resources, montane resources were 

more common in sites in the Tucson basin than in the Phoenix area, probably 

due to the greater access of Tucson basin populations to highland areas and 

resources. The Tucson basin is smaller and sits at a higher elevation than 

Phoenix, with a narrower floodplain and higher mountains found within shorter 

distances. Because these populations were closer to artiodactyl populations, 

there are historic records of Tucson-area hunters trading deer meat and hides into 

the Phoenix area (Rea 1998:93). In Tucson sites, montane resources made up an 

average 2.2 percent of NISP in the Classic period and 1.7 percent in the 

Sedentary period, while they made up only .3 percent on average in both the 

Classic and Sedentary period in the Phoenix assemblages. 

Summary 

The data support the tentative conclusion that Hohokam populations in 

the Phoenix basin were more heavily invested in intensive animal harvesting, as 

was predicted. These ditTerences are subtle, and only emerge in the Classic 

period. Little disparity can be seen in the use of lower ranked resources between 

sites in the Tucson and Phoenix areas during the Pioneer, Colonial or Sedentary 

periods. Although trends in increasing diet breadth are visible across the 

Hohokam region prior to the Classic period, it is only in the last period of the 

cultural sequence that a significant divergence between the Tucson and Phoenix 
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basins become visible. During the Classic period, Tucson populations, which 

were smaller than those found in the Phoenix basin, may have been able to derive 

more of their protein from vegetable sources, specifically beans and other wild 

plants, or they may have found that no intensification of their hunting economy 

was necessary (Gasser and Kwiatkowski 1991a; Spielmann and Angstadt-Leto 

1996). It is possible that Phoenix area populations, which were larger and more 

heavily invested in irrigated maize agriculture, by necessity intensified their 

hunting efforts in order to procure adequate protein. It is clear from 

bioarchaeological studies of Classic period settlements that these efforts were 

not always adequate. Large village sites in the Phoenix area show high levels of 

anemia and other health problems related to subsistence stress during the Classic 

(Sheridan 2001, 2003 ). 

Conclusions 

Although different groups of tax a paint slightly different pictures of 

expanding diet breadth in prehistoric southern Arizona, certain patterns are 

apparent in all of the data. The diet was narrowest in the Middle Archaic by all 

measures employed here. However, some tax a, specifically game birds and 

riparian resources, increase slightly in Early Agricultural Period assemblages, 

and this slight elevation in procurement levels carries through the Colonial 

period, as reflected in values for the Inverse of Simpson's Index. Other 

measures of dietary breadth, especially fish, do not show any increase with the 
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Early Agricultural Period, and are not used extensively until the latest periods. 

All measures of dietary breadth used here show a significant increase 

starting in the Sedentary period and most strongly developed during the Classic. 

In these periods, far more importance was placed on the contribution of taxa that 

had previously been ignored or only occasionally used. This increase in diet 

breadth corresponds with the highest Hohokam population estimates and the 

period with the most evidence for the intensification of agricultural practices 

(Bayman 2001; S. Fish and Fish 1991: Gasser and Kwiatkowski 1991b). 

Changes in diet breadth were variable across the Hohokam region, reflecting 

differential population densities and proximity to both wild and domestic 

resources. The patchiness of riparian resources, as well as the uneven 

distribution of upland habitats where artiodactyls were prevalent, affected how 

local populations interacted with prey species. 

In both the Old and New Worlds, archaeologists have attempted to use 

richness and evenness measures to look for changes in diet breadth resulting 

from demographic pressures (Flannery 1969). This study suggests that major 

increases in diet breadth occurred both before and after the emergence of the first 

agricultural villages. Small animals, especially lagomorphs, dominate the faunal 

assemblages of southern Arizona from the Middle Archaic. Diets, therefore, 

were fairly broad from the earliest periods considered in this study, and this may 

have played a role in the adoption of a sedentary, agricultural way of life. Slight 

increases are seen in diet breadth during the Early Agricultural Period, but the 
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most obvious increases in diet breadth come in the Sedentary and Classic 

periods. It is at this time that prehistoric hunters began to consider less-desirable 

game species, such as fish, birds, and semi-aquatic mammals, on a more than 

occasional basis. Also at this time, hunters began to commonly travel into 

distant upland and desert grassland regions to hunt artiodactyls. As in other 

regions of the world, major increases in diet breadth in the Southwest appear to 

have occurred significantly before the first use of domestic plants, with the 

disappearance of large game after the Paleoindian period. Unlike other regions 

of the world where domestic animals became important, however, the Southwest 

also witnessed major increases in diet breadth quite late, with the greater use of 

low-ranked small animal taxa in the Sedentary and Classic periods. 
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CHAPTER 7; HUNTING RABBITS: 
UNDERSTANDING THE MOST UBIQUITOUS SOUTHWESTERN PREY 

SPECIES 

Jackrabbits and cottontail rabbits were the protein staple for southern 

Arizona from the Middle Archaic until the adoption of Old World domestic 

animals. Rabbit species, therefore, arc by far the most common taxa found in 

archaeological sites in southern Arizona. Overall, lagomorph species, including 

jackrabbits (Lepus sp.) and cottontail rabbits (Sylvilagus sp.), combined for 73 

percent of all of the individual specimens found in the sample of published 

fauna. In 86 of the 102 assemblages, lagomorphs were more than half of the 

fauna. In fact, in 41 cases lagomorphs made up more than 80 percent of the 

NISR 

Two jackrabbit species are found in southern Arizona: the Blacktailed 

jackrabbit (Lepus californiciis) and the Antelope jackrabbit (Lepus alleni). The 

Antelope jackrabbit, with an average weight of 8 pounds, is significantly larger 

than the Blacktailed jackrabbit, which averages around 5.5 pounds (Vorhies and 

Taylor 1933:476). The two species can be distinguished by post-cranial 

remains. The most systematic and reliable method of identifying jackrabbit 

remains to species is through the guidelines published by Gillespie (1988a) from 

his work in the Avra valley. In this chapter, I only use jackrabbit species 

information if it was originally collected using Gillespie's metric data, unless 

otherwise stated. This is to avoid problems that might arise from mixing 
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different methods. Some differences in habitat preference make it desirable to 

distinguish between jackrabbit species when possible. Blacktailed jackrabbits 

are much more common than Antelope jackrabbits in most of southern Arizona. 

The only exception is that Antelope jackrabbits are much more numerous on 

grassy bajadas around 3,500 feet in elevation (Vorhies and Taylor 1933). 

More than one possible cottontail rabbit species is present in southern 

Arizona, but the most common species is the Desert cottontail, Sylvilagus 

auduhonii. The Eastern cottontail, Sylvilagus floridanus, and Nuttall's 

cottontail, Sylvilagus nuttalli, are present at higher elevations, but are quite rare 

compared to the Desert cottontail. The species are not readily distinguishable 

with skeletal material, and no attempt was made in this study to use species data 

from cottontail rabbits. The vast majority of cottontail rabbit remains from sites 

in southern Arizona probably represent Desert cottontails (Hoffmeister 

1986:135). 

One of the most common analytical tools used by Southwestern faunal 

analysts is the Lagomorph Index, developed by Bayham and Hatch (1985a, 

1985b) and ftirther refined by Szuter (1989a, 1991; Szuter and Bayham 1989). 

The Lagomorph Index is defined as either the NISP or MNI of Sylvilagus sp., 

divided by the NISP or MNI of all leporids, the family that contains both 

jackrabbits and cottontail rabbits (Szuter and Bayham 1989). 
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Factors Affecting Values of the Lagomorph Index 

A variety of factors can affect values of the Lagomorph Index at any 

particular site. These include site location, and the type of vegetation aroimd the 

site that provides habitat for each spccies, culturally influenced prey abundance 

(due to anthropogenic vegetation changes and the hunting of natural predators), 

and human hunting decisions that reflect the relative costs and benefits of each 

prey species. These are addressed in more detail below. 

Site Elevation and Local Vegetation 

Bayham and Hatch (1985a, 1985b) based the Lagomorph Index on the 

premise that the two genera of leporids have different habitat preferences and 

predator avoidance behaviors. Cottontail rabbits prefer dense underbrush, and 

they often freeze or hide when startled (HofTmeister 1986:127; Vorhies and 

Taylor 1933:476). Dense vegetation gives them plenty of placcs to hide, and 

provides a protected location for their burrows. Cottontail rabbits are 

particularly common in small arroyos and mesquite bosques and in brushy areas 

near cultivated fields (Hoffmeister 1986:136). Jackrabbits generally prefer open 

habitats, with less brush. They run from danger, so they need open space to see 

predators and to flee. They do not use burrows (Vorhies and Taylor 1933:502). 

The Antelope jackrabbit is found in grassy areas below about 1,225 meters in 

elevation, especially in mesquite, catclaw and creosote desert (Vorhies and 

Taylor 1933:480). The B1 acktai 1 ed jackrabbit, similarly, is found in barren 
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desert areas with little grass, but they also occur more frequently than the 

Antelope jackrabbits in mesquite bosques and floodplain environments (Vorhies 

and Taylor 1933:480). 

Theoretically, if the two genera are hunted in proportion to their local 

availability, their relative representations in an assemblage should be a measure 

of vegetation cover in the environment (Bayham and Hatch 1985b). An 

increasing value of the Lagomorph Index (that is, more cottontail rabbits), 

should represent, generally, denser vegetation cover in the area around the site. 

This vegetation could be in its "natural" state, or it could reflect anthropogenic 

changes due to land clearing, irrigation, field/hedgerow preparation, and 

disturbance. 

It can be difficult to separate the influence that local vegetation has on 

values of the Lagomorph Index from other factors, such as site function, hunting 

technique, etc., that can also change the representation of rabbit species. 

Nonetheless, there does appear to be a relationship between site elevation and 

both the proportion of lagomorphs in the total assemblage and the NISP of 

cottontail rabbits relative to jackrabbits ( Figure 7.1). This may reflect the 

habitat in which the site was located and the relative abundance of cottontail 

rabbits in that type of vegetation. The 800 m elevation appears to be an 

important point at which changes occur in lagomorph assemblages. Site located 

above 800 m have lower proportions of lagomorphs on average than lower 

elevation sites. At the 10 higher-elevation sites, lagomorphs made up 49 percent 
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Figure 7.1. Proportion of lagomorphs out of total NISP and Lagomorph Index values 
plotted against site elevation. Higher values of the Lagomorph Index correspond to 
larger numbers of cottontail rabbits relative to jackrabbits. 
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of total NISP on average. At the other sites, lagomorphs were 74 percent of total 

NISP on average. A similar, but not as strong, change can be seen in Lagomorph 

Index values. Although cottontail rabbits were never a very large proportion of 

the lagomorph assemblage at sites above 800 meters, they are never less than 20 

percent of the rabbit remains, in contrast to lower elevation sites, which have 

more variable Lagomorph Index values, and frequently have very few cottontail 

rabbits. As a result, the average Lagomorph Index value for higher elevation 

sites is .36, while at lower elevation sites it is .21. 

The relationship between site elevation and values of the Lagomorph 

Index is not easily understood. Jackrabbits are no less abundant at elevations 

above 800 meters than below, although they are less common at the highest 

elevations. Unfortunately, site function and site size may also change with site 

elevation, and this is a possible confounding factor in understanding the 

relationship between site location and Lagomorph Index values. Most large 

villages are located in floodplains, below 800 meters in elevations. Many of the 

sites above 800 meters were special function sites or small hamlets. This 

question will be explored more thoroughly below. 

Other habitat differences between sites seem to have some effect on 

lagomorph assemblages, as well. Figure 7.2 presents the Lagomorph Index and 

the proportion of lagomorphs out of total NISP for 63 sites that could be placed 

into smaller regions within the Hohokam area. These include sites located along 

the Salt/Gila River basin, along the Santa Cruz River in the Tucson basin, and 
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Figure 7.2. The proportion of lagomorphs out of total NISP and the values of the 
Lagomorph Index for regions in southern Arizona. 

sites that were found in non-riverine areas. Each of these are unique 

environments with different implications for prehistoric populations (Chapter 2). 

Non-riverine sites were characterized by lower population densities in general, 
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and a decreased reliance on water-fed agriculture. Both the Santa Cruz and Salt/ 

Gila Rivers offered irrigation opportunities to prehistoric farmers, but the 

Tucson basin agriculturalists lived at lower population densities and relied on 

more extensive farming techniques since their floodplain was narrower and water 

was less abundant (P. Fish and Fish 1991). 

These differences in habitat and agricultural adaptations appear to have 

affected the formation of lagomorph assemblages in these areas. Although the 

range of variation in the proportion of lagomorphs is greatest for non-riverine 

sites, on average lagomorphs were 75 percent of total NISP in both non-riverine 

and Tucson basin sites. Sites located along the Salt/Gila, on the other hand, had 

a lower average representation of lagomorphs at only 61 percent. A similar 

pattern can be seen in Lagomorph Index values. The non-riverine and Tucson 

basin sites were more similar to each other than either was to the sites from the 

Salt/Gila basin; average values for the Lagomorph Index were .18 and .22, 

respectively. For sites along the Salt/Gila, the average Lagomorph Index was 

.29, suggesting a greater reliance on cottontails. 

If the natural environment in which a site is located had an affect on the 

lagomorph populations in the area, then we would expect differences between 

regions to be consistent through time. Lagomorph Indices are higher and the 

proportion of lagomorphs consistently lower through the prehistoric sequence for 

the sites along the Salt/Gila. In the pre-Classic periods, lagomorphs were an 

average of 69 percent of faimal assemblages along the Salt/Gila, while they were 
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79 and 77 perccnt of the Tucson and non-riverine assemblages, respectively. In 

the Classic period, lagomorphs were 74 and 73 percent of the non-riverine and 

Tucson assemblages on average, but only 54 percent of assemblages from the 

Phoenix basin. 

A similar story is told by the Lagomorph Index values. In the pre-Classic 

periods, the index values were .12 and .15 on average in the non-riverine and 

Santa Cruz sites compared to .26 along the Salty'Gila. The trend continues into 

the Classic, where values were . 17 on average in both non-riverine and Tucson 

basin sites during the Classic period, but were .30 along the Salt/Gila. 

Unfortunately, although these trends are consistent through time, it is difficult to 

tell if they are the result of habitat differences between these sites or if they are a 

response to differences in agricultural techniques and population densities 

between the regions, as will be discussed below. 

Anthropogenic Vegetation Change 

The Lagomorph Index was originally applied to changing faunal 

exploitation patterns in Hohokam and Salado assemblages from the Tonto Basin. 

Here, Bay ham and Hatch (1985b) found that values of the Lagomorph Index 

decreased late in the prehistoric period. They concluded this was the result of a 

change in vegetation, due to either a decrease in rainfall, or an increase in human 

environmental disturbance and land clearing that occurred with increasing 

population levels. Szuter (1989a, 1991) made extensive use of the Lagomorph 
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Index in her synthetic study of southern Arizona fauna! assemblages. Szuter 

focused on the role of human modification of the environment in the changing 

proportion of jackrabbits and cottontail rabbits. Her hypothesis was that the 

function of the site and the length of occupation would affect vegetation cover, 

and therefore the value of the lagomorph index. Large villages, with their high 

populations and extensive land clearing, could open up more jackrabbit habitat 

than small, one-family fannsteads. Szuter did indeed find that the Lagomorph 

Index was lower in village sites, and also at sites with long occupation 

sequences. 

Clearing fields and building villages undoubtedly changes the local 

environment, and can certainly affect mammal species in the area, as was 

discussed in the context of rodent and small bird remains in Chapter 4. 

However, human manipulation of the environment could have multiple, and 

potentially cross-cutting, effects on lagomorph populations. It has been 

suggested that clearing fields will open up more territory for jackrabbits, since 

Lepus species prefer more open land. Certainly, clearing out heavy underbrush 

on the fioodplains of large villages might decrease the populations of cottontail 

rabbits in the area. However, irrigation agriculture may also support fairly dense 

plant life, and ethnographic and historic descriptions of traditional agricultural in 

the Sonoran Desert suggests that dense hedgerows, fences, and encouraged trees, 

bushes, and weedy vegetation could create very heavy cover around villages and 

fields (Nabhan et al. 1982; Mellink 1982; Rea 1979). Additionally, the food 
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growing in those fields is likely to attract all lagomorph species, including 

cottontail rabbits. Jackrabbits are one of the major agricultural pests in southern 

Arizona (Vorhies and Taylor 1933:565), but cottontail rabbits are also known for 

living near, and damaging, agricultural fields (Hoffmeister 1986:136; Rea 

1998:133). 

If anthropogenic environmental changes are affecting Lagomorph Index 

values, then the function of the site should be reflected in the proportion of 

cottontail rabbits. According to the traditional model, fieldhouses in heavily 

farmed areas of the Phoenix basin should have very low Lagomorph Index 

values, since the riparian vegetation would have been cleared for agriculture. 

Upland or desert camp/logistic sites, on the other hand, may have higher 

Lagomorph Index values, since little clearing had taken place in the area around 

the site. In this sample, the range of variability for the proportion of lagomorphs 

and the Lagomorph Index is similar for both village and non-village sites (Figure 

7.3). Lagomorphs were 72 percent of total NISP on average for both village and 

farmstead/fieldhouse sites, and 67 percent for logistic camps. The average value 

of the Lagomorph Index, however, was quite different between site types. The 

average Lagomorph Index value was .19 and .23 at both village and farmstead/ 

fieldhouse sites, but it was .38 at logistic camps. This would support Szuter's 

contention that higher site-use intensity corresponds to decreased proportions of 

cottontail rabbits relative to jackrabbits. 

However, when site types are further divided into regionally specific 
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categories, the data suggest that the impact of traditional agricultural systems on 

lagomorph populations might be more complex than we had previously 

understood (Table 7.1). Village sites located along the Salt/Gila and Santa Cruz 
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Table 7.1. Average Lagomorph Index values for sites 

divided into region and site type. 

village faraistead/fieldhouse logistic camp 

Non -riverine 0.13 0.16 0.48 

Salt/Gila 0.23 0.46 n/a 

Tucson 0.20 n/a 0.29 

Rivers have a much higher average Lagomorph Index value than village sites in 

non-riverine areas, illustrating that these sites had more cottontail rabbits relative 

to jackrabbits. As was mentioned above, traditional land practices documented 

in the historic period along the Salt/Gila suggest that prehistoric river-irrigated 

fields may have supported dense ground cover, but non-riverine agricultural 

practices may have cleared more vegetation, since they were dependent upon 

rainfall run-off and technology like rock pile fields and check dams, rather than 

building extensive irrigation networks with living fences, hedgerows, and 

encouraged mesquite bosques (Fish 1995, 2000). Therefore, cottontail rabbit 

habitat may have been better near villages with river irrigation systems than near 

villages located along ephemeral water courses. 

This argument is strengthened by the trends in Lagomorph Indices seen 

in non-village sites, including farmstead/fieldhouses and logistic camps. Village 

sites drew their resources from the entire region in which they were located, 

including fields and the non-irrigated, non-agricultural desert areas around the 

site. Farmstead/fieldhouse sites, oh the other hand, were located out in the field 

environments. If agricultural practices are affecting lagomorph populations, we 
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would expect to see this most clearly in the fields themselves. Although this 

sample does not include any farmstead/fieldhouse sites from the Tucson basin, 

the sites from the Salt/Gila river basin had a very high proportion of cottontail 

rabbits, .46, when compared to Lagomorph Indices from non-riverine contexts, 

which averaged at .16. Logistic camps in the non-riverine contexts, in contrast, 

had much higher average Lagomorph Indices than similar sites from the Tucson 

basin. It should be noted that my database of published faunal assemblages has 

only two sites from each region that fit in the category of logistic camp. 

Nonetheless, the trends fit what we would expect. Logistic camps in non-

rivcrine areas have higher proportions of cottontails than the villages or 

fieldhouses in the same environments, because the ground cover had not been 

cleared in these areas, while the logistic sites in the Tucson basin had very 

similar average Lagomorph Index values to village sites in the area. S. Fish 

(2000) has suggested that floodplain areas were the least likely to be strongly 

affected by anthropogenic environmental changes, since the effects of increased 

irrigation would just extend riparian habitats. 

Diet Breadth 

Changes in diet breadth may be reflected in the Lagomorph Index, since 

cottontail rabbits may be less desirable prey than jackrabbits for a variety of 

reasons. First of all, cottontail rabbits are quite a bit smaller than jackrabbits, 

weighing in at only 2.5 pounds on average, while Antelope jackrabbits weigh 8 
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pounds and Blacktailed jackrabbits 5.5 pounds on average (Hoffmeister 

1986; 126; Vorhies and Taylor 1933:476). Cottontail rabbits can also be a 

challenge to hunters because they tend spend their time in dense vegetation and 

may be able to escape into their burrows. Ethnographically, cottontail rabbits in 

the Southwest were shot, hunted with snares, or dug out of burrows (Rea 

1998:57; Szuter 1989a:29). Jackrabbits do not use burrows, so they cannot 

place themselves outside of the hunter's reach, except through speed. Moreover, 

cottontail rabbits cannot be effectively hunted through drive methods, unlike 

jackrabbits that can be driven into nets because of their tendency to run rather 

than hide from danger (Vorhies and Taylor 1933:476). The smaller size, as well 

as the increased costs that can come with hunting cottontail rabbits, might have 

made them a less desirable prey species than jackrabbits (Rea 1998:133). 

As will be discussed below, some of the diachronic trends in the 

proportion of lagomorphs and the Lagomorph Index may reflect changes in diet 

breadth. Further evidence for this may come from differences through time in 

the lagomorph assemblages from the Salt/Gila River basins. The proportion of 

lagomorphs on average is lower in the Salt/Gila area, and the average 

Lagomorph Index values higher, throughout the Hohokam cultural sequence. 

This may be a reflection of environmental differences or agricultural practices, as 

mentioned above. However, the Hohokam populations in the Salt/Gila area were 

also larger than those in other regions, and therefore show stronger tendencies 

toward increasing diet breadth (Chapter 6). This can be seen in the lagomorph 
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assemblages as well. Between the pre-Classic and Classic periods, the average 

proportion of lagomorphs in Salt/Gila sites declined from 69 percent to 54 

percent, a drop of 15 percentage points. In contrast, the proportion of 

lagomorphs in Tucson and non-riverine assemblages dropped only five and foiur 

percentage points, respectively. A similar trend is seen in average values of the 

Lagomorph Index. Classic period Lagomorph Index values for the Sait/Gila 

sites increased from an average of .25 to .30, while average values in the other 

regions only increased by .02 points in the Tucson region. Non-riverine areas, 

however, showed an increase of .05, like the sites along the Salt/Gila. Whether 

these numbers reflect changes in diet breadth, hunting techniques, or vegetation 

changes associated with intensification of agriculture is difficult to determine. 

Hunting Methods and Organization 

Early studies using the Lagomorph Index assumed that rabbit species 

were hunted in proportion to their natural abundance, and therefore the 

Lagomorph Index was an accurate measure of vegetation cover (Bayham and 

Hatch 1985b; Szuter 1989a). However, hunting techniques may also affect 

values of the Lagomorph Index (Szuter and Bayham 1989). As was discussed, 

the fact that cottontails hide from danger, while jackrabbits run (Vorhies and 

Taylor 1933:476), made jackrabbits an important target for communal hunting, a 

method that is less productive in hunting cottontails, although it can be used for 

both genera (Prison 1978; Ilea 1998:57; Szuter 1989a:29). Even without 
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changes in plant cover around a site, changing patterns of social organization, 

and in the organization of labor for hunting, may lead to a change in the 

Lagomorph Index. In this case, the Lagomorph Index would not be measuring 

prehistoric vegetation changes, because the genera were not hunted in proportion 

to their natural abundance. They were specifically targeted because of their 

predator avoidance behaviors. 

A focus on communal hunting, which may occur with increased 

population aggregation, should favor a higher proportion of jackrabbits. 

Communal hunts, focused heavily on jackrabbits, are known to have taken place 

ethnographically after the harvest, when fields were bare, as well as in 

particularly lagomorph-rich desert locations away from villages (Rea 1998). 

Large groups of people from a village would work together to surround a field 

and drive animals toward nets or just use clubs to beat the animals to death (Rea 

1998:57; Szuter 1989a:29). Hunting by individuals, on the other hand, may 

bring relatively more cottontails into the site. Ethnographic evidence suggests 

that this type of hunting would include solitary men hunting with bows and 

arrows, as well as women and children who might be more likely to set snares or 

to dig out burrows (Rea 1998:57; Szuter 1989a:29). 

Diachronic Trends in Lagomorph Index Values 

It should be clear that a variety of factors can affect values of the 

Lagomorph Index. This makes it particularly difficult to understand pan-
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Figure 7.4. Diachronic trends in the proportion of lagomorphs out of total NISP and 

the Lagomorph Index. 
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regional diachronic trends. Figure 7.4 shows the proportion of lagomorphs out 

of total NISP and values of the Lagomorph Index for the archaeological sites in 

the study. The proportion of lagomorphs in the faunal assemblages is fairly-

consistent until the Colonial period, when the range of variability increases 

significantly, and the average contribution of rabbits trends downward slightly 

(Table 7.2). Changes in Lagomorph Index values are more erratic. There is a 

general increase in Lagomorph Index values between the Middle Archaic and the 

San Pedro period. Although one Middle Archaic sample, from the Gate site, had 

a very high Lagomorph Index value (.82), the other three samples had values 

below .20, and the average index value was .30. In contrast, San Pedro period 

sites had an average Lagomorph Index value of .38, and every sample had an 

index value above .20. However, the change in average Lagomorph Index values 

between the Middle Archaic and San Pedro periods is not statistically significant 

at a = .05 (Mann-Whitney U •= 5; p ^ .221). 

Table 7.2. Average percentage of lagomorphs out of 

total NISP and Lagomorph Index values. 

% Lagomorphs Lagomorph Index 

Middle Archaic (n=4) 79.88 0.30 

San Pedro (n=5) 68.39 0.37 

Cienega (n=8) 77.39 0.24 

Early Ceramic (n=3) 65.76 0,12 

Pioneer (n=6) 85.06 0.23 

Colonial (n=12) 79.44 0.10 

Sedentary (n=26) 71.00 0.20 

Classic {n=38) 65.25 0.25 
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Following the San Pedro period, there is a steady decline in Lagomorph 

Index values through the Early Agricultural Period and into the Early Ceramic 

periods. The average Lagomorph Index value in the Cienega period was .24, and 

this drops further to .12 in the Early Ceramic period. The trend toward 

decreasing values of the Lagomorph Index through time reverses during the 

Pioneer period, when average Lagomorph Index values increase, although the 

range of variability is very similar to previous time periods. The differences in 

Lagomorph Index values are not statistically significant across these time 

periods (Mann-Whitney C/=ll;j7 = .188). 

Perhaps the most intriguing trends are visible in the later Hohokam 

periods, where we have the largest number of samples. In the Colonial period, 

there is very little variation in the range of values for the Lagomorph Index, and 

the average is quite low. There are 12 sites that date to the Colonial period, all 

of which have Lagomorph Index values that fall below .20. A substantial 

increase occurs in the range of Lagomorph Index values in the Sedentary period. 

The average Lagomorph Index value increases to .20. However, the majority of 

sites have Lagomorph Index values at or below .30, while only four sites have 

higher Lagomorph Index values. Although there is slightly less variability in 

index values for the Classic period, there are more sites with higher Lagomorph 

Index values out of the total sample. Of the 38 sites from this time period, 10 

(26 percent) have Lagomorph Index values higher than .30. Therefore, the 

average Lagomorph Index value for the Classic period, .25, is higher than for the 
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Sedenlary period. This increase in Lagomorph Index values in the Sedentary and 

Classic, in comparison to the Colonial period, is statistically significant (Mann-

Whitney U= 189; /; = .005). 

As was discussed above, one factor that clearly affects Lagomorph Index 

values is site elevation. Although the location of sites over time reflects 

important changes in landscape use, if sites from widely different elevations are 

included in this analysis, they may mask important diachronic trends. Figure 7.5 

shows the Lagomorph Index values for sites below 800 meters in elevation (see 

Table 7.3). There are no significant differences in the general pattern, except 

that the number of sites with high Lagomorph Index values in the Classic period 

drops slightly. 

The variety of factors that can affect Lagomorph Index values makes it 

difficult to interpret these trends in rabbit hunting. It is not clear that changes in 

the values of the Lagomorph Index can be understood simply as reflections of 

vegetation around sites, the dominant agricultural technique practiced in the area, 

or changes in hunting strategy. It is probable that all of these factors affected 

Lagomorph Index values at different points in time. For that reason, it is 

important to consider each time period individually, and, in some cases, evaluate 

changes in the Lagomorph Index on a site-by-site basis. 

Middle Archaic to the Early Agricultural Period 

The substantial increase in the Lagomorph Index values from the Middle 
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Table 7.3. Average percentage of lagomorplis out of total NISP and 
Lagomorpli Index values for sites below 800 meters in elevation. 

% Lagomorphs Lagomoiph Index 

Middle Archaic (n=4) 79.88 0.30 

San Pedro (n=3) 74.98 0.31 

Cienega (n=7) 82.09 0.22 

Early Ceramic (n=l) 73.02 0.11 

Pioneer (n=6) 85.06 0.23 

Colonial (n=12) 79.44 0.10 

Sedentary (n=21) 72.87 0.20 

Classic {n=32) 69.14 0.21 

Archaic to the San Pedro period is important because it supports the argument 

above that irrigation agriculture along the floodplains of rivers might increase 

the proportion of cottontails in the area relative to jackrabbits. The San Pedro 

period sites with high Lagomorph Index values include the earliest levels at Las 

Capas (.31), Valley Farms (.58), and AA: 12:92 (.39), where there is substantial 

evidence for the use of domestic maize. The site of Las Capas also includes 

irrigation ditches built in the floodplain of the Santa Cruz. Interestingly, the 

lowest Lagomorph Index value in the Early Agricultural Period, .04, comes from 

Coffee Camp, a site without evidence for the use of domestic plants. 

Although riverine faunal resources were not used extensively in the Early 

Agricultural Period (see Chapter 6), the floodplain environment was in constant 

use for both agricultural and wild-plant gathering purposes. Macrobotanical 

remains in Early Agricultural Period sites suggests that the riverine environment 

was the focus of many plant-related activities during this time (Diehl and Waters 
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2003). If hunting activities, as well, were increasingly restricted to floodplain 

environments, this could explain rising values of the Lagomorph Index. 

However, differences in the representation of jackrabbit species argue 

against this interpretation of the increase in Lagomorph Index values. Although 

data on individual species of jackrabbit are scanty, the evidence that does exist 

suggests that Early Agricultural Period populations may have been using the 

bajada areas to a greater extent than Middle Archaic populations. In general, 

Blacktailed jackrabbits are more common in floodplain environments, while 

Antelope jackrabbits are more common on the bajadas (Vorhies and Taylor 

1933:480). As can be seen in Table 7.4, the proportion of Antelope jackrabbit 

out of the total number of jackrabbits identified to species actually increases 

during the Early Agricultural Period. The available data are quite limited, since 

most Lepus bones cannot be identified to .species. Furthermore, at two of the 

sites, the Arroyo site and the Gate site, the method of species identification was 

not the same as for the other sites, which may affect the proportion of Lepus 

alleni, in particular. Therefore, the data must be treated with some caution. 

Table 7.4. Percentage of Antelope jackrabbit out of total jackrabbit NISP for 
Middle Archaic and Early Agricultural Period sites. 

Blacktailed jackrabbit NISP Antelope jackrabbit NISP 

Sweetwater Locus (Middle Archaic) 5 0 

Arroyo (Middle Archaic) 

Gate (Middle Archaic) 

Las Capas (San Pedro) 

AA:12:92 (San Pedro) 

313 

39 

73 

17 

129 

17 

6 

6 
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Decline of Lagomorph Index values through the Early Agricultural Period 

The decrease in Lagomorph Index values from the San Pedro through the 

Early Ceramic Period could reflect a variety of factors, including greater use of 

non-floodplain habitats and the intensification of the hunting economy through 

increased communal hunting. Some evidence for an intensification of the 

hunting economy is present in the values for the Artiodactyl Index, which 

increase slightly, when compared to the Middle Archaic, from the San Pedro 

phase through the Early Ceramic Period (Chapter 5). 

Although it is difficult to measure intensification of rabbit hunting on a 

regional scale, because it is unclear what factors were affecting values of the 

Lagomorph Index, it is possible to examine rabbit hunting intensification on the 

level of specific multi-component sites. Three sites located on the floodplain of 

the Santa Cruz River in the Tucson basin, AA; 12:92, Las Capas, and Los Pozos, 

span the time from the early San Pedro to the Late Cienega phases. Figure 7.6 

shows the Lagomorph Index values for the three sites, arranged chronologically. 

The fauna from Las Capas was divided into eleven chronological units based on 

natural strati graphic levels. The fauna for Los Pozos was divided into four time 

periods, based on fluoride dates from individual features. 

Figure 7.6 shows that the Lagomorph Index values for these three sites 

mirror the general trend of decreasing Lagomorph Index values that could be 

seen on a regional scale. The Lagomorph Index for the earliest sample, from 

A A: 12:92, is .39, while the Lagomorph Index for the latest sample, from the 
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Figure 7.6. Diachronic trends in Lagomorph Index and Artiodactyl Index 

values for the three Early Agricultural period sites. 

Late CiOnega site of Los Pozos, is .26 (Table 7.5). The lowest value for the 

Lagomorph Index, .20, occurs in the latest occupation levels at Las Capas, 

during the Early Cienega period. Lagomorph Index values decreased through 

time at both Las Capas and Los Pozos, although they were higher in the initial 

occupation levels at both sites. 

Attempting to correlate these falling Lagomorph Index values with 

evidence for hunting intensification requires correlating lagomorph data with 

information from other sources, both fauna 1 and non-faunal. As was shown in 

Chapters 5 and 6, the increasing representation of artiodactyls, which begins in 
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Table 7.5. Lagomorph Index values for three Early Agricultural period sites in the Tucson basin. 
The "Time period" column represents relative dates. Each period may be of a different length, and 
there may be significant period of hiatus between each dated period. The periods are listed from youngest 
to oldest. 

Time period AA: 12:92 LasCapas LosPozos 

0.26 

0.22 

0.20 

Late Cienega 0.58 

Early Cienega 0.20 

0.21 

0.22 

0.22 

0.25 

0.30 

0.27 

0.20 

0.34 

0.33 

0.45 

Unknown phase/San Pedro 0.39 

the Early Agricultural Period, is part of a pattern of hunting intensification. 

Large animals were increasingly part of the diet because hunters from some 

communities were willing to travel greater and greater distances to bring them 

back to floodplain villages. As can be seen in Figure 7.6, the Artiodactyl Index 

values for periods of occupation at these three sites show a great deal more 

variation than the Lagomorph Index values. However, a general trend toward an 

increase in Artiodactyl Index values can be seen throughout the Early 

Agricultural Period (Table 7.6). The earliest occupation levels, at the site of 
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Table 7.6. Artiodactyl Index values for three Early Agricultural Period sites in the Tucson basin. 

Time period AA: 12:92 LasCapas Los Pozos 

0.2223 

0.1425 

0.2824 

Late Cienega 0.0485 

Early Cienega 0.259 

0.144 

0.028 

0.076 

0.068 

0.051 

0.321 

0.028 

0.084 

0.0213 

0 

Unknown phase/San Pedro 0.08 

AA: 12:92, have an Artiodactyl Index value of .08, while the latest occupation 

levels, from the site of Los Pozos, have an Artiodactyl Index value of .22. Five 

of the six Artiodactyl Index values of .10 or higher come from the last six 

occupation stages at the three sites. 

Another commonly used measure of hunting intensification are age 

profiles of prey species. The proportion of juvenile animals in a fauna 1 

assemblage has mostly been used by zooarchaeologists as a rellection of the 

impact of hunting pressure on ungulate populations (Broughton 1994; Davis 

1983; Koike and Ohtaishi 1985, 1987; Stiner 1990, 1994). As was discussed in 

Chapter 5, lagomorph populations arc more robust than artiodactyl populations, 
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and they can withstand a very high level of hunting. However, increases in 

hunting pressure should still be reflected in the representation of juvenile 

animals. 

Figure 7.7 shows the proportions of juvenile animals found in the 

occupation levels at the Early Agricultural Period sites of Las Capas, and Los 

Pozos. Fusion data from long bones was used to define three age categories. 

Fusion Group 1 includes the first bones to fuse: the scapula, the distal humerus, 

Las Capas Los Pozos 
0.3 1.00 

Sylvilagus sp. Sylvilagus sp. O 0-90 
: -o 
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0 
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0.2 

Q-

latest earliest latest earliest 

• • • •  •  F u s i o n  G r o u p  1  
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Fusion Group 3 

Figure 7.7. Proportion of unfused bone by age groups for both cottontail rabbits and 
jackrabbits in occupation levels at the sites of Las Capas and Los Pozos. Fusion Group 1 
includes the bones that fuse first, Fusion Group 3 are the last bones to fuse. 
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the innominate and the proximal radius. Fusion Group 2 are the bones that fuse 

next, including the phalanges, the proximal ulna, the calcaneus, the distal tibia, 

the proximal femur, all distal metapodials and the distal radius. Fusion Group 3 

consists of the last bones to fuse, the proximal humerus, the distal ulna, the 

distal femur, and the proximal tibia. These fusion groups are relative age 

categories that may be of varying lengths (see Appendix 4). The fusion data 

from both jackrabbits and cottontail rabbits suggests an increase in the hunting 

of juvenile lagomorphs through time. The proportion of unfuscd jackrabbit bone 

for the earliest levels at Las Capas was 11 percent, but this increased to 40 

percent during the latest occupation level at the site. Similarly, there were no 

unfuscd jackrabbit bones in the earliest dated features at Los Pozos, but this 

increased to 23 percent by the end of the occupation. 

Because Fusion Group 3, the older juveniles, appear to change most 

dramatically through time. Figure 7.8 shows just the changes in the fusion levels 

for that group of bones at the three sites of AA: 12:92, Las Capas and Los Pozos. 

Clearly, the biggest changes in the proportion of juveniles occur within the 

occupation sequence at each site, rather than regionally. Nonetheless, there is a 

general increase in the proportion of juvenile lagomorphs throughout the Early 

Agricultural Period sequence, as represented by these three sites. Interestingly, 

this increase is seen in both jackrabbits and cottontail rabbits, suggesting an 

increase in hunting pressure on both species that corresponds with the decreasing 

values of the Lagomorph Index throughout the occupation sequence as 
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Figure 7.8. Proportion of unfused bone from fusion group 3 (latest fusing) for both 
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jackrabbits comprise more and more of the assemblages. Increasing hunting 

pressure that led to a decrease in the use of cottontail rabbits relative to 

jackrabbits suggests the focus of rabbit hunting was progressively more on 

communal drives. Becausc these drives could take place in agricultural fields or 

in nearby desert areas, this would be one way to increase lagomorph hunting 

yield in a way that fit within the greater residential stability required by the 

planting, care, and harvest of domestic plants. 

Evidence for communal jackrabbit hunts has been difficult to find in the 

zooarchaeological record. The Five Feature site (AZ CC:7:55 [ASM]) in 

southeastern Arizona is argued to be a jackrabbit hunt processing site, largely on 
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the basis of species composition and body part representation (Schmidt 1999). 

The assemblage from this site was more easily interpreted because the fauna 1 

remains were restricted to the fruits of a particular communal event. 

Unfortunately, it is difficult to see evidence for communal jackxabbit hunts in 

large village sites where the patterns created by an individual hunt may be 

masked by the remains of many other hunting events or techniques. 

There is some evidence for an increase in communal hunting through time 

at the sites of Los Pozos and Las Capas, although it is ambiguous. There was no 

patterning in body part representation that might suggest differential 

transportation of elements, unlike those documented by Schmidt (1999) for the 

Five Feature site. However, the discrete nature of some jackrabbit assemblages 

may suggest that these remains were the result of communal hunting forays. As 

can be seen in Figure 7.9, the relationship between the NISP of jackrabbits and 

cottontails in features at the sites of Los Pozos and Las Capas changes through 

time. In most cases, the number of cottontails and the number of jackrabbits 

found in a feature are correlated — features with larger assemblages have larger 

numbers of both genera. However, in the latest occupation levels at the site of 

Los Pozos, several features were found with very large numbers of jackrabbit 

bones and relatively few cottontail bones. This includes three features with 

jackrabbit NISP greater than 300, but with cottontail NISP below 120, and in 

two cases below 60. These features may represent deposits from communal 

hunts that increased late in the Early Agricultural Period, but the evidence is not 
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Figure 7.9. Lagomorph Index values plotted against proportion of lagomorphs out of 
total NISP. 

particularly strong because jackrabbits are generally more abundant in these 

assemblages. 

Alternatively, the steady decrease in Lagomorph Index values throughout 

the Early Agricultural Period may reflect anthropogenic improvements to 

jackrabbit habitat due to increased clearing of land for agricultural use, although 

the evidence presented above suggests that many agricultural practices. 
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especially irrigation, actually increased cottontail abundance. One argument 

against an increase in land clearing could be the decreasing mean number of crop 

weeds found at archaeological sites throughout the Early Agricultural Period 

sequence (Diehl and Waters 2003). Unfortunately, it is difficult to interpret this 

decrease in variability as any change in the proportion of land being cleared for 

agriculture. As was discussed in Chapter 4, there does not appear to be any 

increase within the Early Agricultural Period in the proportion of rodents 

attracted to anthropogenic environments, which suggests that human impacts on 

prey species habitat may not have changed significantly during this time. 

Increasing Lagomorph Index Values from the Colonial to the Sedentary/ 

Classic Periods 

A substantial increase in Lagomorph Index values occurs during the 

transition from the Colonial to the Sedentary period, and these elevated 

Lagomorph Index values continue through the Classic period. Other fauna 1 data 

suggests that the Sedentary period was the start of significant economic and 

social changes, including evidence for anthropogenic environmental changes 

(Chapter 4), a broadening of the diet (Chapter 6), and increased aggregation-

facilitated large mammal hunting in some communities (Chapter 5). It is 

difficult to determine which of these variety of factors that could be influencing 

Lagomorph Index values are contributing to the higher representation of 

cottontail rabbits at this time. 
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Figure 7.10 shows that there is a slight correspondence between 

increasing rodent representation and increasing number of cottontail rabbits in 

the Sedentary and Classic periods. This could suggest that the anthropogenic 

environmental changes that attracted rodents to field and village environments 
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were also attracting cottontail rabbits. Although clearing land for agricultural 

fields in non-riverine habitats may improve conditions for jackrabbits, the 

planting of crops, hedgerows, and living fences, as well as the increase in weedy 

plants and tolerated or encouraged trees along irrigated fields, may attract 

cottontail rabbits (Rea 1998; 133). 

Although there is no strong correlation between diet breadth and the 

proportion of cottontail rabbits found in faunal assemblages, as Figure 7.11 

shows, the increased variability in diet breadth seen in the Sedentary and Classic 

periods corresponds with an increased variability in Lagomorph Index values. 

While the intensification of lagomorph hunting during the Early Agricultural 

Period was signaled by a decrease in cottontail rabbits, possibly due to the 

increasing importance of communal drive hunts, the further intensification of 

lagomorph hunting during the Sedentary period may have the opposite signature. 

It is possible that the increased use of cottontail rabbits seen in the Sedentary and 

Classic period is representative of a second phase of intensification of the 

lagomorph economy through the use of snares, bows and arrows, slings, and 

digging out burrows to hunt cottontail rabbits, in addition to the communal 

hunting of jackrabbits that probably started in the Early Agricultural Period. 

Just as changes in diet breadth (Chapter 6) suggest that prehistoric hunters were 

increasingly willing to use nets, snares, and other more intensive hunting 

technology in order to add birds, fish, and other small animals to their diet, the 

willingness to seek out smaller lagomorph species may have been one way to 
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Figure 7.11. Lagomorph Index val ues plotted against values of the Inverse of 
Simpson's Index of Evenness. Possible values range from 1 to 4. 

increase rabbit-meat yield during the Sedentary and Classic periods. 

Conclusions 

As the major prey species, cottontail rabbits and jackrabbits are the key to 

understanding the economic context of agricultural communities in southern 
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Arizona. During the Middle Archaic, the stage was set for the introduction of 

domestic economies when lagomorph species replaced artiodactyls as the most 

important hunted resources. Data from age profiles and the relative abundance 

of cottontail rabbit and jackrabbit spccies suggests that periods of economic 

intensification affected the relationship between people and these dietary staples 

throughout prehistory. With the introduction of agriculture, and the earliest 

aggregation of communities into villages, lagomorph data from Las Capas and 

Los Pozos suggest a significant increase in the hunting pressure on these specics, 

resulting in higher proportions of juveniles late in the occupation sequence at 

both sites. In the Sedentary and Classic periods, the increase in diet breadth that 

was discussed in Chapter 6 affected the harv esting of lagomorph resources as 

well. While jackrabbits had been the favored prey species for much of 

prehistory, the smaller, more difficult to hunt cottontail rabbits were increasingly 

the focus of hunting activities. 

Unfortunately, although the Lagomorph Index is one of the most common 

analytical tools used in Southwestern fauna 1 analysis, it defies simple 

interpretations. The myriad of factors that affect the proportions in which 

jackrabbits and cottontail rabbits are found in a region around a site, and that can 

affect the proportions in which those taxa enter the site, suggest that the 

Lagomorph Index reflects a combination of complex interactions between 

people, their environment, and their diet. Too many variables can affect index 

values, including site location, anthropogenic environmental changes, and human 
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hunting decisions; it is evident that simple explanations of the Lagomorph Index, 

as a measure of communal hunting or vegetation change, are inadequate to its 

interpretation. 

Therefore, in isolation, values of the Lagomorph Index from individual 

sites can be very difficult to interpret, and this limits the value of the Lagomorph 

Index as an analytical tool. However, if the Lagomorph Index is considered 

along with other faunal indicators of diet, hunting pressure, and local 

environmental modifications, it can be a useful indicator of changing hunting 

adaptations. This is especially true when the Lagomorph Index values can be 

interpreted on a site-specific level, where multiple faunal and non-faxmal data 

sets can be used to independently confirm changes in the factors that can affect 

the Lagomorph Index. 
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CHAPTERS; CONCLUSIONS: 
UNDERSTANDING THE EMERGENCE OF AGRICULTURAL 

ECONOMIES IN THE DESERT SOUTHWEST 

The deserts of southern Arizona record four millennia of agricultural 

communities. The river valleys of the Sonoran Desert have seen the evolution of 

these societies from small floodplain villages to large platform mound 

compoimds, with extensive trade networks, complex ceramic traditions, and 

intensive irrigation-based agricultural economies. The development of human 

communities was marked by dramatic changes in the archaeological record, 

including the emergence of new styles of architecture and pottery. Nonetheless, 

the seeds for some of the most significant changes in the social and economic 

organization of prehistoric populations can be seen in earlier developments 

within the zooarchaeological record. 

Four Axes of Change 

Four major themes have emerged out of this study of prehistoric fa una I 

assemblages in southern Arizona (Figure 8.1). These are axes of variation along 

which trends are visible in the zooarchaeological record throughout prehistory, 

and they can be studied tlirough evidence from the interaction of people with 

multiple animal taxa. The first axis is anthropogenic environmental change, 

which measures the degree of cultural modification of the environment, whether 

that modification was intentional or unintentional. The second axis of change is 
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Figure 8.1. Changes visible in faunal assemblages from southern Arizona. 

the intensification of hunting economies, which includes increasing diet breadth 

and the development of new technologies and techniques to more efficiently 

exploit a variety of species. Both of these trends can be seen directly through 



317 

their effects on the relative abundance animal taxa, both pests and prey, that 

were recovered in faunal assemblages. Two other axes of variation in human 

societies are visible through inference from zooarchaeological data. One is 

changes in the organization of labor for hunting tasks, including the emergence 

of aggregation-facilitated hunting behaviors and the changing social value of 

hunting and hunted game. Finally, the fourtli axis is changing landscape use, 

especially the use of logistic and residential mobility, which can be inferred from 

the relative abundance and distribution of resources from upland and basin floor 

environments. 

Anthropogenic Environmental Change 

Human actions can have visible repercussions through their effect on the 

representation of many species, especially rodents, small birds, rabbits, and 

riparian taxa. Ethnographic studies of traditional agricultural systems in the 

Sonoran Desert suggest that farmers may intentionally and unintentionally 

increase biodiversity in the area around their settlements and fields (Mellink 

1984; Nabhan et al. 1982; Rea 1979, 1997, 1998). Manipulation of water, soil, 

animal and plant resources may favor population growth in some species, while 

threatening others, as humans and other animal taxa participate in relationships 

that can range from direct predation to indirect habitat effects (Bye and Linares 

2000). Domestic crops can create a staple food source for rodents, granivorous 

birds, and rabbit species, and their local abundance can increase greatly around 
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agricultural fields (Chapters 4 and 7). This has been documented in 

archaeological data, as well as etlmographic studies of traditional agriculturalists 

(Emslie 198 la, 1981b; Rea 1998; Szuter 1989a, 1991). If hunting and building 

activities suppress natural predators in the area around a settlement, then the 

number of small animals, especially rodents and rabbits, may increase 

significantly (Chapters 4 and 7). Furthermore, the extensive irrigation networks, 

for which the Hohokam are renowned, effectively created artificial riparian 

environments that may have expanded the limited habitat otherwise available for 

waterfowl, semi-aquatic mammals, and fish (Chapter 6). 

Human interactions with other species and their habitats can also have 

negative repercussions. Over-hunting of artiodactyls, for example, affected the 

distribution of large mammals by the beginning of the Middle Archaic (Chapter 

5). The intensification of small mammal hunting can also be seen in its effects 

on lagomorph age profiles (Chapter 7). Not all affects on animal populations 

were necessarily the results of intentional human exploitation of animal species, 

however. The relative abundance of rabbit species may be affected by clearing 

of agricultural land, which could destroy the brushy vegetation that cottontail 

rabbits use for protection (Szuter 1989a, 1991; Chapter 7). Habitat destruction, 

through irrigation, burning, building, or vegetation over-exploitation, can affect 

all animal taxa, even those that are not usually prey species (Chapter 4). 
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Hunting Intensification 

Prehistoric economies in southern Arizona were known to have intensified 

their economies through the use of domestic plants, extensive irrigation networks 

to increase crop yield, and the manipulation and cultivation of wild plant 

resources, such as mesquite and agave (Bohrer 1991; Fish 1995). Intensification 

in the hunted diet can be seen through changing hunting techniques and, by 

extension, increasing diet breadth. As demographic pressure increased, the focus 

of hunting shifted toward less time-efficient and more space-intensive methods 

of feeding the growing population. One of the most dramatic changes in diet 

occurred by the beginning of the Middle Archaic, when rabbits replaced 

artiodactyls as the major prey species (Chapter 5). We have very few fauna 

samples from prior periods, so it is not clear whether small-mammal focused 

hunting economies developed earlier, but they were definitely in place by the end 

of the Altithcrmal in the Middle Archaic. It was this shift toward small prey 

animals and plant food that set the stage for the adoption of agricultural 

lifestyles in the Early Agricultural Period. 

Hunting intensification was facilitated by changes in technology, including 

the use of nets, snares, hooks, and bird points for the hunting of fish, birds, 

riparian mammals, and other small prey. These taxa became an increasing 

portion of the diet in the Sedentary period, especially in areas with high 

population densities, such as the Salt/Gila River region (Chapter 6). Not only 

were people increasingly willing to include small animals in their diet, but they 
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were also willing to engage in more difficult hunting activities, such as pursuing 

animals that flee through the air or water, or digging out animals that hide in 

burrows, such as cottontail rabbits (Chapter 7). In addition to shifting 

technology, hunting strategies also changed, with the aim of increasing meat 

yield per area of land. Communal hunting of jackrabbits was one method that 

appears to have grown in importance during the Early Agricultural Period 

(Chapter 7). A return to a higher representation of large mammals from faunal 

assemblages in later Hohokam sites was also related to economic intensification, 

as hunters were more and more willing to travel long distances to hunt scarce 

game (Chapter 5). 

Organization of Labor 

Hunting activities occur within the context of a particular social structure, 

and the organization of the society affects where, when, and with whom hunting 

takes place. Multiple lines of evidence from prehistoric southern Arizona point 

to the importance of population aggregation in affecting hunting behavior and 

perhaps reflect relatively new scales of economic cooperation. Increasing 

population densities may have freed some members of the community from 

agricultural labor, allowing a level of specialization in hunting, as well as 

increasing the likelihood of communal hunting events (Speth and Scott 1989). 

Changing labor constraints can be seen in the increased consumption of 

artiodactyls, first in the Early Agricultural Period and again in the Colonial 
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period, which was the result of long-distance hunting forays (Chapter 5). 

Similarly, an increase in the communal hunting of jackrabbits in the Early 

Agricultural Period may reflect changes in the organization of these 

communities, which were larger and more residentially stable than their Middle 

Archaic predecessors (Chapter 7). 

The role of gender and status in influencing the composition of faunal 

assemblages is another phenomenon that falls under this axis of change. 

Ethnographic evidence for the Southwest suggests that men are primarily 

associated with hunting rabbits and artiodactyls, but that women and children are 

particularly likely to hunt birds, rodents, and other small animals that make up a 

larger part of faunal assemblages during the Sedentary and Classic periods 

(Chapter 6; Rea 1998:50; Szuter 1989a, 2000). Although there are obvious 

dangers to applying ethnographic analogy directly to the archaeological record, 

the increase in large mammal hunting, and the special deposition of artiodactyl 

remains during the Classic period, suggest that prestige relationships within the 

society played a part in hunter's decisions about prey selection (Chapter 5). 

Some animals were imbued with meaning beyond their dietary importance. This 

could have affected the motivation of hunters, who may have been willing to 

invest more heavily in the hunting of high prestige items, even if that investment 

was not optimal from a dietary perspective. On the other hand, models based on 

simple economic motivations are more easily tested, and should be applied first 

to the interpretation of faunal remains. The disconnect between predicted 
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hunting decisions and actual human behaviors can help to identify where further 

research could be fruitful in exploring alternative reasons for the presence of 

particular kinds of faunal remains. 

Landscape Use 

Zooarchaeological assemblages reflect changes in landscape use, 

including the residential and logistic use of resources found in different 

environmental zones. In the Southwest, a high level of ecological diversity can 

be found within a very small geographic space, due to marked elevation 

gradients in temperature and rainfall. The changing proportions of species from 

upland, bajada, and floodplain environments that are found in basin floor 

villages can provide information on the length and frequency of long-distance 

hunting trips. To the extent that hunting behaviors were integrated into other 

activities, such as gathering wild plants and working in agricultural fields, animal 

tax a can reflect the geographic focus of a community's daily tasks. For example, 

the increased focus on floodplain resources that developed in the Early 

Agricultural Period with the adoption of domestic plants that were grown in 

riverside fields, can be seen in the higher proportion of cottontail rabbits when 

compared to jackrabbits in the San Pedro stage (Chapter 7). Changing 

landscape use is most clearly reflected in the increased use of large mammals 

through the Hohokam cultural sequence by some communities. Although 

artiodactyls are more common at higher elevations, they become more abundant 



323 

through time at some lower elevation sites as residential movements were 

restricted and hunters started to engage in more long-distance hunting (Chapter 

5). 

Periods of Change 

The environmental and cultural pressures that created change in the 

archaeological record were not uniform over time. Some periods show very little 

evidence for variation along the axes defined here, while archaeological data 

from other periods suggest significant transitions in the social and/or economic 

realms. Interestingly, the faunal data do not always correspond with other 

archaeologically identified cultural shifts, including very visible changes in 

architecture and pottery styles. Often, evidence for increased economic 

pressures can be seen prior to major transitions within the cultural sequence. 

Three major periods of change can be defined on the basis of the 

zooarchaeological record in southern Arizona. These took place at the beginning 

of ( or perhaps prior to) the Middle Archaic period, during the Early Agricultural 

Period, and in the Sedentary period. Other archaeologically visible cultural 

transitions, such as the emergence of the Hohokam tradition during the Pioneer 

period, and the significant social re-organization that occurred during the Classic 

period, do not correspond with any obvious alteration in the animal economy, 

although both were preceded by significant periods of change. 
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Setting the Stage — The Middle Archaic 

Sometime during the Early Archaic, or at the beginning of the Middle 

Archaic, (it is difficult to know exactly when, due to the paucity of data), rabbit 

species, especially jackrabbits, replaced artiodactyls as the major source of 

animal food for prehistoric populations in southern Arizona (Figure 8.2). The 

emergence of small-animal dominated economies set the stage for the adoption 

of domestic crops. Just as the increased consumption of small animal species 

significantly precedes the advent of agriculture in southwest Asia (Munro 2001), 

economic intensification in the U.S. Southwest occurred more than a thousand 

years before the first domestic maize. 
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Part of this transition may have been climate-driven. A significant 

drought from 8,000 to 4,000 years ago appears to have depopulated the region 

almost completely, and the climate shift would have destroyed much of the 

grassland and forest habitats that once existed in the Southwest (Mabry 

1998b:65). However, it is likely that large game were never particularly 

abundant in the Sonoran Desert, so a small increase in human populations could 

have out-stripped the meager large mammal resources very quickly. Whatever 

the cause, the jackrabbit dominated hunting economies of the Middle Archaic, 

which were based on residential movements to take advantage of both upland 

and lowland resources, appear to have been the basis for later, semi-sedentary 

and agricultural societies. 

Agriculture as a "Revolution" or a "Non-event "7 — The Early Agricultural 

Period 

The archaeological evidence for substantial economic and social change at 

the beginning of the Early Agricultural Period is overwhelming. Sites like Las 

Capas and Los Pozos provide evidence for communities with a high dependence 

on domestic corn, and significant investment in architecture and irrigation 

technology. Although the basis for the economic innovations of the Early 

Agricultural Period may have started in the Middle Archaic, there is evidence for 

gradual change throughout the San Pedro and Cienega stages, as well as 

evidence that suggests that these early villages may not have been as different 
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from the Middle Archaic camps as they first appear, at least from the perspective 

of their fauna! economies. 

Changing patterns of artiodactyl hunting suggest that landscape use 

shifted as early as the San Pedro phase, when artiodactyls are found increasingly 

in lower elevation sites, probably because they were brought to floodplain 

villages from upland and desert hunting areas. These data suggest that lower 

elevation sites were being occupied for increasingly long periods of time, while 

other environmental regions were being exploited logistically. This does not 

mean the villagers were sedentary year-round. In fact, other evidence suggests 

that perhaps they were not (Whittlesley and Ciolek-Torrello 1996). However, 

the use of the landscape was shifting away from frequent residential movements 

between ecological zones at least for part of the year, and toward an integrated 

use of multiple resource areas, with the food being brought back to larger 

settlements. Increasing population densities, and the possible decrease in 

effective territory size, could have led to the slight intensification of the faunal 

economy seen at this time. 

The suggestion of increased demographic pressure throughout the Early 

Agricultural Period is strengthened by the addition of small amounts of bird 

hunting to the resource pool. Although bird remains arc rare when compared to 

later Hohokam sites, birds were first exploited on a regular basis as prey species 

in the Early Agricultural Period. The intensification of hunting is also seen in 

evidence for communal jackrabbit drives in the Cienega phase and into the Early 
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Ceramic period, based on the age profiles and depositional context of jackrabbit 

specimens from the sites of Los Pozos and Las Capas. These communal drives 

may have been made possible by the aggregation of populations at village sites, 

at least on a seasonal basis, for agricultural activities. A similar argument can be 

made for the increase in artiodactyl hunting that occurred in some communities 

at the same time. 

Despite the evidence for a gradual intensification of the hunting economy, 

and the strong suggestion that landscape use was changing during this period, 

the Early Agricultural Period villages may not have been as dissimilar from their 

Middle Archaic predecessors as they first appear. These early villages have 

many significant differences from the Hohokam communities that postdate them. 

The low ubiquity of disturbance tax a, namely small rodents and birds, suggest 

that early villagers were not disturbing their environments as extensively as later 

peoples (Figure 8.3). This may be the result of much smaller populations or a 

higher degree of mobility. Other archaeological evidence, including architecture, 

storage technology, and site-location data, suggests that both may be true. 

Emergence o f the Hohokam — The Pioneer Period 

The first sites associated with the Hohokam cultural sequence are 

archaeologically distinctive. They are defined through the characteristic red-on-

buff pottery, ball courts, canal irrigation, and houses-in-pits (Dayman 2001). 

Interestingly, although a visible transition occurs in many aspects of the 
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archaeological record at the beginning of the Pioneer period, the faunal data 

suggest gradual economic modifications leading into the Hohokam cultural 

sequence, with very little evidence for significant change during its first stages. 

The significant shift in landscape, first seen in the Early Agricultural 

Period, represents a pattern of logistic mobility that continued through the 

Pioneer period. Based on the ubiquity of disturbance taxa, especially kangaroo 

rats, ground squirrels, and granivorous birds, the degree of residential stability 

did not appear to increase until the later Colonial period. This implies that 

Pioneer period land use strategies were very similar to those employed by earlier 

villagers. Unfortunately, there are few Pioneer period sites with well preserved 

and well reported faunal data. Therefore, some of the changes that are first seen 
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in faunal assemblages from the Colonial period may actually predate those 

communities, but they are not v isible due to inadequate samples. 

Few data suggest major economic intensification during the Pioneer 

period, but rabbit assemblages at the Early Agricultural Period sites of Las 

Capas and Los Pozos suggest that both agricultural and hunting economies were 

intensifying prior to the Pioneer period. This can be seen in the increasing 

proportion of jackrabbits in the diet, which likely reflects both the clearing of 

land for agricultural use and the increase in communal hunting drives (Figure 

8.4). Combined with evidence from artiodactyls, which suggests an increased 

feasibility of long-distance travel for hunting opportunities during the Early 
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Agricultural Period, the fa una 1 data overall paint a picture of gradually 

increasing economic intensification from the Middle Archaic through the Early 

Ceramic period. Economic changes that predated the Pioneer period culminated 

in significant alterations in the social organization and material culture at the 

beginning of the Hohokam cultural sequence as population levels increased 

(Bayman 2001). 

A Build-up to the Classic Hohokam 

The Hohokam world experienced dramatic and sweeping changes in the 

Classic period. Houses-in-pits were replaced by above-ground, walled 

compounds. Platform mounds and great houses assumed the functions once held 

by ballcourts. The social organization underwent a significant change as 

irrigation communities expanded and wealth and prestige began to be 

accumulated by certain communities and by certain individuals (Bayman 2001; 

Gumerman 1991b). These changes are visible in the zooarchaeological record, 

especially in the dramatic expansion of diets in the Classic period, and the 

increase in ritual deposition of artiodactyls and raptors. However, the seeds for 

these dramatic changes can be seen in the intensification of hunting economies in 

the earlier Sedentary, and to some extent in the Colonial, periods. 

The changes that took place in the Sedentary and Colonial periods were 

reflected throughout the zooarchaeological record. The most striking evidence 

for increased residential stability dates to the Colonial period, when there was an 
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increase both in the logistic hunting of artiodactyls by some communities and in 

evidence for disturbance taxa, such as kangaroo rats, ground squirrels, and small 

birds. This implies substantial ground disturbance around Colonial period 

villages, probably due to a combination of larger populations, more extensive 

building of agricultural features, and increased sedentism. The higher 

representation of artiodactyls at some village sites, likely brought from upland 

and desert hunting grounds, suggests that much of the change in site-use 

intensity can be attributed to decreased residential mobility. Rather than taking 

advantage of upland and desert resources through residential movements, these 

food sources were exploited logistically by special task groups, and then brought 

back to main settlements on the basin floors. 

Increased sedentism, and larger populations, must have contributed to the 

intensi fication of the hunting economy that began in the Sedentary period. 

Although some small animals, especially birds, had been hunted in small 

numbers from the Early Agricultural Period through the beginning of the 

Hohokam cultural sequence, it is only in the Sedentary period that dietary 

evenness increased as larger numbers of birds, fish, riparian mammals, and 

probably certain rodents, such as ground squirrels and pocket gophers, were 

added to the diet (Figure 8.5). The hunting of cottontail rabbits also intensified. 

In the Sedentary period, these small lagomorphs were much more common in 

some assemblages, relative to jackrabbits, than at any previous time in 

prehistory. 
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Figure 8.5. Inverse of Simpson's Index of Evenness for five categories of prey: 
lagomorphs, artiodactyls, riparian mammals, game birds, and fish. Values range from 
1 to 5, with 5 being most even. 

Economic intensification was a preface to the significant economic and 

social changes that occurred in the Classic period. It appears that faunal 

assemblages were reacting much earlier to the pressures that eventually caused 

the re-organization of Hohokam society. The Classic period re-organization, 

however, did have social implications for hunters that impacted faunal 

assemblages, especially in the increased number of ritual deposits of artiodactyl 

and raptor remains. These burials and trash deposits may have been part of 

hunting rituals or evidence for communal consumption. Hunting and 

consumption related rituals may have developed out of the need for social 

mechanisms to deal with the changes in labor organization and economic 
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pressures that occurred in the Sedentary period. 

Conclusions 

In southern Arizona, as in many other parts of the world, the emergence of 

fully "Neolithic" societies, with heavy dependence on agriculture, sophisticated 

ceramic traditions, and fully sedentary villages, was preceded by a long period of 

increasing demographic pressures. One of the most significant changes in diet 

breadth occurred when rabbits replaced artiodactyls as the major prey species, as 

much as a millennium prior to the first local use of domesticates from 

Mesoamerica. Although the Early Agricultural Period villages may, in some 

ways, look more like their Middle Archaic forbearers, at least from a faunal 

perspective, the seeds of later Hohokam developments were first sown in the San 

Pedro and Cienega stages, with changes in landscape use and economic 

intensification. 

The emergence of Hohokam societies at the beginning of the Pioneer 

period represented the culmination of a variety of social and economic changes 

that took place gradually over the Early Agricultural and Early Ceramic periods. 

These included the emergence of communal hunting strategies for jackrabbit 

exploitation and the increased logistic use of upland environments. Similarly, 

the significant cultural transitions that occurred during the Classic period had 

their roots in a 200 year history of anthropogenic environmental changes and the 

intensification of the economy through the hunting of birds, fish, and other small 
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animals. 

Zooarchaeological data are critical to understanding the economic and 

social changcs that occurred throughout the prehistoric cultural sequence in 

southern Arizona. People interact with many animal species, both pests and 

prey, in a variety of ways. So, faunal remains are enmeshed in many spheres of 

human adaptation, reflecting changes in social organization, labor mobilization, 

value systems, and residential movement, as well as subsistence strategies. 

Although fauna is but one source of evidence that can be used to study 

prehistoric communities, the central place of animal protein in human diet and 

society, and the myriad ways in which people can interact with all animal taxa, 

suggests that these data can be fundamental to understanding Southwestern 

societies before, during, and after the transition to agriculture. 
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APPENDIX A; 
CODING SHEET FROM DESERT ARCHAEOLOGY, INC., USED IN THE 

ANALYSIS OF LOS POZOS, LAS CAPAS, AND AA; 12:92. 

Fauna from Los Pozos (AZ AA; 12:91 [ASM]), Las Capas (AZ AA: 12:111 

[ASM]), and AZ AA: 12:92 [ASM], was analyzed at Desert Archaeology, Inc., in 

conjunction with and under the direction of Jennifer Waters, using the coding 

sheet she developed. Information on each faunal specimen was entered directly 

into the computer system at Desert Archaeology, Inc. Although the majority of 

the fauna was analyzed at the company, I completed additional analysis at the 

WACC/Stanely J. Olsen Zooarchaeological Comparative Collection at the 

Arizona State Museum. 



Taxonomic Designations 
Taxon Level 1 Taxon Level 2 Text 

1 0 unknown animal 
2 0 unspecified small mammal/bird 
10 0 Mammalia 

3000 Chiroptera 
3111 Tadarida brasiliensis 
4000 Lagomorpha 
4200 Leporidae 
4210 Sylvilagus sp. 
4220 Lepus sp. 
4221 Lepus alleni 
4222 Lepus califomicus 
5000 Rodentia 
5001 small rodent 
5002 medium rodent 
5003 large rodent 
5100 Sciuridae 
5101 small sciurid 
5102 medium sciurid 
5103 large sciurid 
5111 Cynomys ludovicianus 
5120 Spermopliilus sp. 
5121 Spermophilus spilosoma 
5122 Spermophilus variegatus 
5123 Spermophilus tereticaudus 
5131 Ammospermophilus haixisii 
5140 Spermophilus/Ammospermophilus 
5150 Sciums sp. 
5151 Sciurus aberti 
5152 Sciurus arizonensis 
5210 Tliomomys sp. 
5211 Thomomys bottae 
5212 Thomomys umbrinus 
5300 Heteromyidae 
5310 Perognathus sp. 
5320 Dipodomys sp. 
5321 Dipodomys merriami 
5322 Dipodomys ordii 
5323 Dipodomys spectabilis 
5411 Castor canadensis 
5500 Cricetidae 
5501 small cricetid 
5502 medium cricetid 
5503 large cricetid 
5512 Reithrodontomys megalotis 
5520 Peroinyscus sp. 
5521 Peromyscus boylii 
5541 Onychomys torridus 
5550 Siemodon sr>. 



Taxonomic Designations, continued 
Tax on Level 1 Tax on Level 2 Text 

5551 Sigmodon arizonae 
5552 Sigmodon Mspidis 
5560 Neotoma sp. 
5561 Neotoma albigula 
5562 Neotoma mexicana 
5563 Neotoma lepida 
5600 Microtinae 
5611 Ondatra zibethicus 
5811 Erethizon dorsatum 
6000 Camivora 
6001 small carnivore 
6002 medium carnivore 
6003 large carnivore 
6100 Canidae 
6110 Canis sp. 
6111 Canis latrans 
6112 Canis lupus 
6113 Canis familiaris 
6114 Canis cf. Familiaris 
6121 Vulpes velox 
6122 Vulpes macrotis 
6123 Vulpes vulpes 
6131 Urocyon cinereoargenteus 
6140 Vulpes/Urocyon 
6200 Ursidae 
6211 Ursus americanus 
6300 Procyonidae 
6311 Bassariscus astutus 
6321 Procyon lotor 
6400 Mustelidae 
6421 Taxidea taxus 
6431 Spilogale gracilis 
6440 Mephitis sp. 
6441 Mephitis mephitis 
6460 Mephitis/Conepatus 
6500 Felidae 
6510 Felis sp. 
6511 Felis onca 
6512 Felis concolor 
6513 Felis rufus 
6514 Felis domesticus 
7000 Perissodactyla 
7100 Equidae 
8000 Artiodactyla 
8002 medium artiodactyl 
8111 Tayassu tajacu 
8211 Sus scrofa 
8300 Cervidae 



Taxonomic Designations, continued 
Taxon Level 1 Taxon Level 2 Text 

8311 Cervus canadensis 
8320 Odocoileus sp. 
8321 Odocoileus hemionus 
8322 Odocoileus virginianus 
8400 Bovidae 
8411 Antilocapra aniericana 
8420 Ovis sp. 
8421 Ovis aries 
8422 Ovis canadensis 
8431 Capra hircus 
8440 Ovis/Capra 
8450 Bos/Bison 
8451 Bos tauras 
8461 Bison bison 

11 0 Unspecified very large mammal 
12 0 Unspecified large mammal 
13 0 Unspecified large-medium mammal 
14 0 Unspecified medium mammal 
15 0 Unspecified medium-small mammal 
16 0 Unspecified small mammal 
17 0 Unspecified very small mammal 
20 0 Aves 

4000 Ciconiifomies 
4100 Ardeidae 
4111 Ardea herodias 
5000 Anseriformes 
5100 Anatidae 
5111 Mergus merganser 
5200 Anserinae 
5211 Branta canadensis 
5221 Anser albifrons 
5231 Chen hyperborea 
5300 Anatinae 
5310 Anas sp. 
5312 Anas platyrhynchos 
6000 Falconiformes 
6100 Cathartidae 
6111 Cathartes aura 
6200 Accipitridae 
6210 Accipiter sp. 
6211 Accipiter cooperii 
6212 Accipiter striatus 
6220 Buteo sp. 
6221 Buteo jamaicensis 
6222 Buteo swainsoni 
6223 Buteo regalis 
6231 Aquila chrysaetos 
6251 Circus cvaneus 
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Taxonomic Designations, continued 
Taxon Level 1 Taxon Level 2 Text 

6300 Falconidae 
6311 Falco mexicanus 
6312 Falco sparverius 
7000 Gallifomies 
7100 Phasianidae 
7110 Callipepla sp. 
7111 Callipepla gambelii 
7112 Callipepla squamata 
7120 Callipepla or Cyrtonyx 
7211 Gallus gallus 
7212 cf. Gallus gallus 
7311 Meleagris gallopavo 
8000 Gruiiformes 
8100 Gruidae 
8111 Gms canadensis 
8200 Rallidae 
9000 Charadriitbrmes 
9100 Charadriidae 

21 0 Unspecified very large bird 
22 0 Unspecified large bird 
23 0 Unspecified medium bird 
24 0 Unspecified medium-small bird 
25 0 Unspecified small bird 
26 0 Unspecified very small bird 
30 1000 Columbiformes 

1100 Columbidae 
1110 Zenaida sp. 
n i l  Zenaida macroura 
1120 Columba sp. 
2000 Psittacifoniies 
2100 Psittacidae 
2110 Ara sp. 
3000 Cuculiformes 
3100 Cuculidae 
3111 Geococcyx californianus 
4000 Strigiformes 
4100 Tytonidae 
4111 Tyto alba 
4200 Strigidae 
4210 Otus sp. 
4211 Otus asio 
4221 Bubo virginianus 
4231 Athene cuniculara 
4250 Asio sp. 
5000 Caprimulgiformes 
5100 Caprimulgidae 
7000 Coraciiformes 
7100 Alcedinidae 



Taxonomic Designations, continued 
Taxon Level 1 Taxon Level 2 Text 

7111 Ceryle alcyon 
8000 Piciformes 
8100 Picidae 
9000 Passerifomies 
9100 Corvidae 
9110 Jays 
9120 Corvus sp. 
9121 Corvus corax 
9200 Troglodytidae 
9211 Campylorliynchus brunneicapillus 
9300 Icteridae 
9400 Fringillidae 

40 0 Reptilia 
1000 Testudinata 
1110 Kinostemon sp. 
1111 Kinostemon sonoriense 
1200 Emydidae 
1211 Ten'apene ornata 
1300 Testudinidae 
1311 Gopherus agassizi 
1312 cf. Gopherus agassizi 
2000 Squamata 
3000 Sauria 
3100 Iguanidae 
3110 Crotaphytus sp. 
3111 Crotaphytus collaris 
3120 Phrynosoma sp. 
3121 Phrynosoma solare 
3122 Phrynosoma platyrhinos 
3130 Teidae 
3131 Cnemidophorus sp. 
3141 Heloderma suspectum 
4000 Snakes 
4100 Colubridae 
4110 Masticophis sp. 
4121 Fituophis melanoleucus 
4200 Crotalinae 
4210 Crotalus sp. 
4211 Crotalus atrox 
4212 Crotalus scutuiatus 
4213 Crotalus cerastes 

50 0 Amphibia 
1000 Salientia 
1100 Pelobatidae 
n i l  Scaphiopus couchi 
1112 Scaphiopus hammondi 
1200 Bufonidae 
1210 Bufo SD. 



Taxonumic Designations, continued 
Taxon Level 1 Taxon Level 2 Text 

1211 Bufo alvarius 
1212 Bufo woodhousei 
1300 Raiiidae 
1310 Rana sp. 

60 0 Teleostei 
1000 Osteichthyes 
1100 Cyprinidae 
n i l  Gila robustus 
1112 Gila cypha 
1113 Gila elegans 
1121 Ptychocheilus lucius 
1200 Catostomidae 
1211 Catostomus insigois 
1221 Pantosteus clarki 
1231 Xyrauchen texanus 
1310 Ictalurus sp. 
1400 Sciaenidae 
1410 Cvnoscion sp. 
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Element 
Code Text 
100 skull fragment 
101 nearly complete skull with teeth 
102 nearly complete skull without teeth 
103 half skull with teeth 
104 half skull without teeth 
105 rear half of skull 
106 indeterminate cranial 
111 basiooccipital 
112 occipital 
113 sphenoid 
114 pterygoid 
115 vomer 
116 palatine 
117 interparietal 
118 parietal 
119 frontal 
120 petrous-temporal 
121 squamous temporal 
122 fronta/parietal 
123 temporal/occipital 
124 temporal/parietal 
125 temporal/frontal 
126 nasal 
127 lacrimal 
128 malar/zygomatic 
129 frontal orbit area 
130 bulla 
131 stylohyoid 
132 hyoid 
141 premaxilla with teeth 
142 premaxilla without teeth 
143 maxilla with teeth 
144 maxilla without teeth 
145 maxilla/premaxilla with teeth 
146 maxilla/premaxilla without teeth 
147 maxillary incisor 
148 maxillary canine 
149 maxillary premolar 
150 maxillary molar 
161 mandible with teeth 
162 mandible without teeth 
163 mandibular symphysis with teeth 
164 mandibular syphesis without teeth 
165 mandibular body with teeth 
166 mandibular body without teeth 
167 mandibular symphysis and body with teeth 
168 mandibular symphysis and body without teeth 
169 mandibular ventral border onlv 



Element, continued 
Code Text 
170 mandibular condyle 
171 ascending ramus 
172 mandibular incisor 
173 mandibular canine 
174 mandibular premolar 
175 mandibular molar 
181 indeterminate incisor 
182 indeierminate canine 
183 indeterminate premolar 
184 indeterminate molar 
185 indeterminate tooth 
186 indeterminate cheek tooth 
191 antler 
192 antler with frontal 
193 antler or horn core 
194 horn core 
195 horn core with frontal 
200 atlas 
201 axis 
202 cervical vertebra 
203 thoracic vertebra 
204 lumbar vertebra 
205 sacrum 
206 caudal vertebra 
207 unsepcified vertebra 
220 rib 
221 clavicle 
222 costal cartilage 
223 stemebra 
224 manubrium 
225 xiphoid 
302 scapula 
303 humerus 
304 radius 
305 ulna 
306 radio-cubitus 
307 radial carpal 
308 intermediate carpal 
309 ulnar carpal 
310 accessory carpal 
311 1st carpal 
312 2nd carpal 
313 3rd carpal 
314 4th carpal 
315 2nd-3rd carpal 
316 unspecified carpal 
351 metacarpal I 
352 metacarpal 11 



Element, continued 
Code Text 
353 metacarpal III 
354 metacarpal IV 
355 metacarpal V 
357 metacarpal Ill-IV (ungulates) 
359 indeterminate metacarpal 
360 sesamoid front 
371 1st phalanx front 
372 2nd phalanx front 
373 3rd phalanx front 
374 1 st or 2nd phalanx front 
379 indeterminate front phalanx 
401 innominate 
402 ilium 
403 ischium 
404 pubis 
405 acetabulum 
406 ilium/ischium 
407 ilium/acetabulum 
408 ischium/acetabulum 
409 pubis/acetabulum 
410 ilium/pubis 
411 ischium/pubis 
412 ilium/acetabulum/ischium 
413 ischium/pubis/acetabulum 
414 ilium/acetabulum/pubis 
415 ilium/ischium/pubis 
420 baculum 
433 femur 
434 patella 
435 tibia 
436 fibula 
437 lateral malleolus 
438 asfragalus (talus) 
439 calcaneus 
440 navicular 
441 1st tarsal 
442 2nd tarsal 
443 3rd tarsal 
444 4th tarsal 
445 2-3 tarsal 
446 unidentified tai'sal 
447 naviculo-cuboid 
451 metatarsal I 
452 metatarsal 11 
453 metatarsal III 
454 metatarsal IV 
455 metatarsal V 
457 metatarsal III-IV (ungulates) 



Element, continued 
Code Text 
459 unidentified metatarsal 
460 sesamoid rear 
471 1st phalanx rear 
All 2iid phalanx rear 
473 3rd phalanx rear 
474 1st or 2nd phalanx rear 
499 partial skeleton 
500 quadrate 
510 sternum 
520 furculum 
521 lumbar/sacral vert 
522 pygostyle 
530 coracoid 
531 carpometaearpus 
532 wing digit 2 phal 1 
533 wing digit 2 phal 2 
534 wing digit 3 
535 scapholunar 
536 cuneiform 
540 tibiotarsus 
541 ossified tendon 
542 tarsometatarsus 
550 pelvis 
571 leg digit I phal 1 
572 leg digit 1 phal 2 
573 leg digit 2 phal 1 
574 leg digit 2 phal 2 
575 leg digit 2 phal 3 
576 leg digit 3 phal 1 
577 leg digit 3 phal 2 
578 leg digit 3 phal 3 
579 leg digit 3 phal 4 
580 leg digit 4 phal 1 
581 leg digit 4 phal 2 
582 leg digit 4 phal 3 
583 leg digit 4 phal 4 
584 leg digit 4 phal 5 
585 terminal phalanx 
589 unlaiown digit leg phal 
599 eggshell 
620 dentary 
621 articular 
660 shell, indeterminate 
670 carapace, indeterminate 
671 marginal (peripheral edge) 
672 pleural (long portion) 
673 peripheral 
674 neural 



Element, continued 
Code Text 
675 costal 
676 nuchal 
677 pygal 
681 plastron, indetemainate 
682 xiphiplastron 
683 anal 
684 entoplastron 
685 epiplastron 
700 parasphenoid 
701 exoccipital 
730 urostyle 
740 radio-ulna 
741 carpale 
750 tibiofibula 
760 suprascapula 
830 second dorsal spine 
900 unidentified metapodial 
901 metapodial III-IV (ungulates front/rear) 
910 unidentified carpal or tarsal 
920 sesamoid f/r 
931 1st phalanx f/r 
932 2nd phalanx f/r 
933 3rd phalnax f/r 
934 1 St or 2nd phalanx fix 
950 long bone 
960 unspecified postcranial 
999 indeterminate element 



11 

12 

13 
14 
15 
16 
17 
18 

19 

20 
21 

22 
23 
24 
25 
26 
27 
28 
29 

30 
40 
41 
50 
51 
52 
53 
54 
55 
56 
57 
58 

59 

60 
61 

Portion 
Test 

complete 
nearly complete 
proximal epiphysis only 
proximal end 
proximal shaft missing unfused proximal epiphysis 
proximal shaft 
proximal end and shaft 
proximal end and shaft, unfused distal epiphysis missing 

shaft, both ends unfused 

shaft, both ends missing 
distal end 
distal shaft minus unfused distal epiphysis 
distal shaft fragment 
distal end and shaft 
distal end and shaft, unfused proximal epiphysis missing 
distal epiphysis only 
shaft, one end unfused, one end broken 
epiphysis fragment 
articular fragment 

other long bone fragment 
glenoid (scapula) 
blade (scapula) 
portion sof body and spine present 
body 
spinous arch 
spinous process 
transverse process 
wing 
articular surface 
vertebral pad 
other process 

various vertebral fragments 
vertebra cut along midsection 
keel 
other part (see comment) 
not applicable/indeterminate 



348 

Side Non-cultural Modifications 
Code Text Code Text 

10 left 11 caliche coated, <1/4 of surface 
20 right 12 caliche coated, 1/4-1/2 of surface 
30 left or right 13 caliche coated, 1/2-3/4 of surface 
40 axial 14 caliche coated, >3/4 of surface 
50 both 21 root etched 
60 not applicable 22 eroded 
99 indeterminate 23 abraded/polished 

24 stained 
25 stained/abraded 

Amount Present 26 sun-bleached 
Code Text 27 crystals adhering to bone 

11 complete 28 diseased/pathologic 
12 nearly complete 29 fossilized 
13 complete except for epiphyses 90 multiple modifications; other (see comment) 
14 more than 3/4 complete 99 unmodified 
15 1/2 to 3/4 complete 30 recent/intrusive (color) 
16 1/4 to 1/2 complete 31 recent/intrusive (skeletal completeness) 
17 less than 1/4 complete 
99 indeterminate portion 

Non-human Animal Modification 
Code Text 

Burning 11 indeterminate gnawing 
Code Text 12 rodent gnawing 

11 light brown Breakage 13 carnivore gnawing 
12 partially charred Code Text 14 raptor damage 
13 charred (black) jq old break 21 digestion 
14 brown/calcined 20 recent break 22 scafpellet remains 
15 charred/calcined 3Q old and recent breaks 90 multiple modifications; other 
16 calcined qq indeterminate 99 unmodified 
17 blue/gray 99 not applicable 
90 other 

not applicable 

99 unburned Human Modifications 
Code Text 

11 unspecified butchering mark 
Fusion 21 chop marks 

Code Text 22 saw marks, single 
10 fused 23 saw marks, parallel 
11 fusing 24 saw marks, multiple 
12 unftised 25 cut marks 
13 proximal fused, distal ftising 26 chop and saw 
14 proximal fused, distal unfused 27 chop and cut 
15 proximal fusing, distal fused 28 saw and cut 
16 proximal unfused, distal fused 29 abraded/polished 
17 proximal unfused, distal fusing 31 painted 
18 proximal fusing, distal unfused 32 stained (e.g. ochre) 
30 fetal or neonate 40 tool/artifact 
40 immature (size or texture) 41 possible tool/artifact 
90 indeterminate 90 multiple modifications; other 
99 not applicable 99 unmodified 
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APPENDIX B: 
DATA FROM THE SITES OF LOS POZOS (AZ AA; 12:91 [ASM]), LAS 

CAPAS (AZ AA:12:111 [ASM]), AND AZ AA: 12:92 (ASM). 

NISP of fauna from AZ AA: 12:92 (ASM). Bone tools are in parentheses. 

Non-feature fauna; 
Taxon NISP 

Cottontail rabbit (Sylvilagus sp.) 2 
Jacki'abbit (Lepzw sp.) 7 
Black-tailed jackrabbit (Lepm californicm 1 
Medium rodent 1 
Unspecified artiodactyl (Artiodactyla) 2 
Very large mammal (cf. Bos taurus) 1 
Unspecified large mammal 19 
Unspecified medium mammal 1 
Unspecified small mammal 10(1) 
Total NISP 44 

Middle Archaic features: Features 
Taxon 64 66 67 75 Total NISP 

Jackrabbit (iepwi sp.) 18 9 
Antelope jackrabbit (LepMs ) 1 1 
Black-tailed jackrabbit (Lepus californicus ) 1 1 
Unspecified artiodactyl (Artiodactyla) 2 1 (1) 3 
Unspecified large mammal 2 1 3 
Unspecified small mammal 2 2 4 
Feature Total 3 8 9 1 21 

Tortolita/Estrella features: 
Taxon 

Features 
13 14 Total NISP 

Cottontail rabbit (5y/v//a^Mj sp.) 1 1 
Jackrabbit (£epM5 sp.) 14 1 6 
Unspecified large mammal 1 1 (1) 2 
Unspecified small mammal 3 6 1 10 
Total 6 10 3 19 



NISP of taxa in Unnamed/San Pedro phase features at AA: 12:92. Bone tools in parentheses. 
Features 

Taxon 8 18 19 22 25 27 28 29 30 35 36 37 38 40 41 42 43 45 47 49 # 52 53 
Unspecified frog or toad (Salientia) 
Unspecified toad sp.) 
Unspecified turtle or tortoise (Testudinata) 1 12 1 
Snakes 
Unspecified non-poisonous snake (Colubridae) 5 
Unspecified pit viper (Crotalinae) 1 3 1 11 1 
Unspecified kite, hawk or eagle (Accipitridae) 1 
Unspecified quail ^allipepla sp. or Cyrtonyx sp.) 
Bam owl {Tyto alba) 1 
Unspecified rabbit or hai'e (Leporidae) 2 1 
Cottontail rabbit sp.) 3 1 36 1 1 7 4 5 1 10 2 3 
Jackrabbit sp.) 31 1 41 11 81178 16 15 
Antelope jackrabbit (I^epus alleni) 1 
Black-tailed jackrabbit (Leptw c<7/?^or«;c«5 ) 11 1 
Medium rodent 1 2 
Large rodent 
Unspecified ground squirrel ^permophilus /Ammospermophilus sp.) 
Cotton rat (Sigmodon sp.) 
Wood rat (N'eotoOTa sp.) 
Unspecified medium carnivore (Carnivora) 1 
Dogs, coyotes, wolves (Janis sp.) 8 
Badger (Taxidea taxus ) 7 
Unspecified artiodactyl (Artiodactyla) 4 2 3 2 1 
Unspecified deer pdocoileus sp.) 3 
Pronghorn antelope (Anlilocapra americana ) 
Bighorn sheep (Ovw canadensis ) 1 
Unspecified large mammal 4 1 1 1 6 2 60 3 3 7 2 16 32 21 5 3 11 22 31 1 
Unspecified medium mairaiial 33 3 5 7 1 
Unspecified medium-small mammal 
Unspecified small inammal 2 7 6 1 94 4 8 4 7 27 15 34 29 1 3 18 1 # 26 3 
Feature Total 3 15 2 1 1 17 5 299 4 14 8 15 48 35 96 63 6 11 48 28 # 60 11 



NISP of taxa from Unnamed/San Pedro features at AA: 12:92. Bone tools in parentheses. 
Features 

Taxon 54 55 56 57 58 59 60 62 63 65 68 71 76 78 Total NISP 
Unspecified frog or toad (Salientia) 1 1 
Unspecified toad (^ufo sp.) 1 1 
Unspecified turtle or tortoise (Testudinata) 2 1 1 1 3 13 
Snakes 1 3 4 
Unspecified non-poisonous snake (Colubridae) 105 1 7 118 
Unspecified pit viper (Crotalinae) 52 1 1 1 1 1 5 70 
Unspecified kite, hawk or eagle (Accipitridae) 1 2 
Unspecified quail ^allipepla sp. or Cyrtonyx sp.) 2 2 
Bam owl (Tyto alba) 1 
Unspecified rabbit or hare (Leporidae) 1 4 
Cottontail rabbit (Sylvilagus sp.) 4 20 20 2 2 5 7 1 53 188 
Jacfcrabbit sp.) 2 14 2 34 1 5 1 4 6 2 110 276 
Antelope jackrabbit (Lepus alleni) 1 4 6 
Black-tailed jaclirabbit (Lepus californicus ) 1 1 3 1 8 17 
Medium rodent 1 1 5 
Large rodent 1 1 
Unspecified ground squirrel ^permophilus lAmmospermophilus 1 1 
Cotton rat {Sigmodon sp.) 1 1 
Wood rat (Neotoma sp.) 1 1 
Unspecified medium camivoz^e (Camivora) 1 2 
Dogs, coyotes, wolves (Janis sp.) 1 6 2 17 
Badger (Taxidea taxus) 1 8 
Unspecified artiodactyl (Artiodactyla) 5 1 2 7 8 35 
Unspecified deer pdocoileus sp.) 1 1 1 6 
Pronghorn antelope (Antilocapra americana ) 1 1 
Bighorn sheep ipvis canadensis ) 1 2 
Unspecified large mammal 9 1 33 2 18(1) 8(1) 6 1 51 1 51 413 
Unspecified medium mammal 1 1 2 1 3 57 
Unspecified medium-small mammal 1 1 
Unspecified small mammal 75(2) 1 4 15 57 32(1) 6 1979 (2) 8 166 763 
Feature Total 15 1 312 2 11 15 139 2 51 16 34 166 13 427 2017 



Common taplionomic factors affecting faunal remains from AA: 12:92. 
Taxon Root etched Weathered Stained Burned Percent Burned Total NISP 
Unspecified frog or toad (Salientia) 0 0 0 0 0.00% 1 
Unspecified toad <Pufo sp.) 0 0 0 0 0.00% 2 
Unspecified turtle or tortoise (Testudinata) 2 0 1 2 15.38% 13 
Snalces 0 0 1 0 0.00% 4 
Unspecified non-poisonous snake (Colubridac) 0 0 0 5 4.24% 118 
Unspecified pit viper (Crotalinae) 0 1 1 8 11.43% 70 
Unspecified kite, hawk or eagle (Accipitridae) 1 0 0 0 0.00% 2 
Unspecified quail (Ca/Z/pep/iJ sp. or Cyrtowyx sp.) 2 0 1 0 0.00% 4 
Barn owl (Tyto alba) 0 0 1 0 0.00% 1 
Unspecified rabbit or hare (Leporidae) 0 0 0 0 0.00% 2 
Cottontail rabbit (Sylvilagus sp.) 66 12 22 42 21.99% 191 
Jaclcrabbit (XepM5 sp.) 96 41 40 89 29.87% 298 
Antelope jacki-abbit (jLepiis alleni) 1 2 1 4 57.14% 7 
Black-tailed jackrabbit (Lepus californicus ) 3 6 5 4 21.05% 19 
Medium rodent 2 0 0 2 33.33% 6 
Large rodent 0 0 0 1 100.00% 1 
Unspecified ground squirrel ^permophilus lAmmospermophilus sp.) 0 0 0 1 100.00% 1 
Cotton rat (Sigmodon sp.) 0 0 0 0 0.00% 1 
Wood rat (Neotoma sp.) 1 0 0 0 0.00% 1 
Unspecified medium carnivore (Carnivora) 0 1 0 0 0.00% 2 
Dogs, coyotes, wolves (Jams sp.) 3 3 3 3 17.65% 17 
Badger (Taxidea taxtis ) 1 4 0 0 0.00% 8 
Unspecified artiodactyl (Artiodactyla) 4 19 5 4 10.00% 40 
Unspecified deer Qdocoileus sp.) 1 2 0 0 0.00% 6 
Pronghom antelope (/intilocapra americana ) 1 1 0 0 0.00% 1 
Bighorn sheep (Ovis canadensis ) 0 0 0 1 50.00% 2 
Very large mammal (cf Bos taurus) 0 1 0 0 0.00% 1 
Unspecified large mammal 25 156 31 105 22.01% 477 
Unspecified medium mammal 8 31 1 5 8.62% 58 
Unspecified medium-small mammal 0 0 0 0 0.00% 1 
Unspecified small mammal 56 30 81 145 18.24% 795 
Total NISP 273 310 194 422 19.63% 2150 



NSP of taxa at Las Capas. 
Early San Pedro Late San Pedro Early Cienega Unknown Total NSP 
(Horizons 7-11) (Horizons 2-6) (Horizon 1) 

Fish Bony fish (Osteichthyes) 1 0.02%, 1 0.01% 

Amphibians Unspecified frog or toad (Salientia) 10 0.65% 25 0.38% 35 0.42% 
Toad (Bufo sp.) 60 3.93% 17 0.26% 77 0.92% 

Reptiles Unspecified turtle or tortoise (Testudinata) 15 0.98% 33 0.50% 4 1.59% 52 0.62% 
Mud turtle (Kinosternon sp.) 4 0.06% 4 0.05% 
Desert tortoise {Gopherus a^assizi) 11 0.72% 13 0.20% 24 0.29% 

Snakes 8 0.12% 8 0.10% 
Unspecified non-poisonous snakes (Colubridae) 2 0.13% 16 0.24% 18 0.21% 
Unspecified rattlesnake (Jrotalus sp.) 9 0.59% 17 0.26% 1 0.40% 27 0.32% 

Bird I 0.02% 1 0.01% 
Unspecified vulture (Catbartidae) 1 0.02% 1 0.01% 
Sharp-shinned hawk (/Lccipiter striatus) 1 0.02% 1 0.01% 
Unspecified large hawk ^uteo sp.) 4 0.26% 10 0.15% 14 0.17% 
Unspecified quail {Callipepla sp.) 6 0.39% 5 0.08% 1 0.40% 12 0.14% 
Plovers (Charadriidae) 1 0.02% 1 0.01% 
Unspecified dove ^enaida sp.) 10 0.15% 10 0.12% 
Roadmnner (Geococcyx californianus ) 3 0.20% 3 0.05% 6 0.07% 
Bam owl {Tyto alba) 4 0.06% 4 0.05% 
Unspecified woodpecker (Picidae) 1 0.02% 1 0.01% 
Perching birds (Passeriformes) 2 0.13% 3 0.05% 5 0.06% 
Unspecified raven or crow (Jonms sp.) 1 0.02% 1 0.01% 
Unspecified blackbird, oriole, or ally (Icteridae) 1 0.02% 1 0.01% 

Large bird I 0.02% 1 0.01% 
Medium bird 5 0.33% 5 0.08% 10 0.12% 
Medium-small bird 2 0.13% 10 0.15% 2 0,79% 14 0.17% 
Small bird 2 0.03% 2 0.02% 
Very small bird 1 0.02% 1 0.01% 
Mammal 8 0.52% 63 0.96% 3 1.19% 74 0.88% 

Unspecified rabbit or hare (Leporidae) 18 1.18% 91 1.39% 2 0.79% 111 1.33% 
Cottontail rabbit {Sylvilagus sp.) 227 14.87% 550 8.38% 21 8.33% 2 6.67% 800 9.55% 
Jackrabbit (Lepus sp.) 420 27.50% 1518 23.12% 73 28.97% 6 20.00% 2017 24.08% 



NSP of fauna at Las Capas, continued. 

Early San Pedro Late San Pedro Early Cienega Unknown Total NSP 
(Horizons 7-11) (Horizons 2-6) (Horizon 1) 

Antelope jackrabbit (Lepus alleni) 25 1.64% 63 0.96% 2 0.79% 90 1.07% 
Blacktailed jackrabbit {Lepus californicus ) 41 2.69% 137 2.09% 11 4.37% 189 2.26% 
Small rodent 1 0.07% 12 0.18% 13 0.16% 
Medium rodent 9 0.59% 42 0.64% 51 0.61% 
Large rodent 1 0.07% 1 0.01% 
Unspecified ground squirrel ^permophilus/Ammospermophilus ) 4 0.26% 17 0.26% 21 0.25% 
Pocket gopher (Thomomys sp.) 3 0.05% 3 0.04% 
Pocket mouse {Perognathus sp.) 2 0.13% 15 0.23% 1 0.40% 18 0.21% 
Kangaroo rat {Dipodomys sp.) 5 0.08% 5 0.06% 
Medium New World rat or mouse (Cricetinae) 32 0.49% 1 0.40% 33 0.39% 
Large New World rat or mouse (Cricetinae) 2 0.03% 2 0.02% 
Cotton rat {Sigmodon sp.) 3 0.20% 5 0.08% 8 0.10% 
Wood rat (Neotoma sp.) 19 0.29% 19 0.23% 
Carnivores (Carnivora) 2 0.03% 2 0.02% 
Unspecified wolf, dog/coyote, fox (Canidae) 5 16.67% 5 0.06% 
Unspecified dog, coyote or wolf ('an is sp.) 2 0.13% 39 0.59% 1 0.40% 42 0.50% 
Kit fox (Vulpes macrotis ) 2 0.13% 2 0.02% 
Gray fox (Urocyon cinereoargenteus ) 4 0.26% 4 0.05% 
Badger {Taxidea taxus) 3 0.05% 3 0.04% 
Mountain lion (Felis concolor) 8 0.12% 8 0.10% 
Bobcat {Felis rufus) 3 0.05% 3 0.04% 
Unspecified artiodactyl (Artiodactyla) 21 1.38% 82 1.25% 6 2.38% 109 1.30% 
Deer, elk, or ally (Cervidae) 6 0.39% 17 0.26% 23 0.27% 
Unspecified deer Qdocoileus sp.) 4 0.26% 10 0.15% 14 0.17% 
Mule deer {Odocoileus hemionus ) 1 0.02% 1 0.01% 
Pronghom antelope {intilocapra americana ) 1 0.02% 1 0.01% 
Bighorn sheep (Ovw canadensis ) 1 0.07% 1 0.01% 

Large mammal 147 9.63% 1007 15.34% 31 12.30% 7 23.33% 1192 14.23% 
Large-medium mammal 2 0.13% 26 0.40% 2 0.79% 30 0.36% 
Medium mammal 6 0.39% 64 0.97% 1 0.40% 1 3.33% 72 0.86% 
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NSP of taxa at Las Capas, continued. 
Early San Pedro Late San Pedro Early Cienega Unknown Total NSP 
(Horizons 7-11) (Horizons 2-6) (Horizon 1) 

Medium-small mammal 7 0.46% 31 0.47% 2 0.79% 40 0.48% 
Small mammal 416 27.24% 2434 37.07% 78 30.95% 9 30.00% 2937 35.07% 
Very small mammal 3 0.20% 5 0.08% 8 0.10% 
Unknown animal 16 1.05% 54 0.82% 7 2.78% 77 0.92% 
Small mammal/bird 2 0.13% 10 0.15% 2 0.79% 14 0.17% 
Grand Total 1527 6566 252 30 8375 



- NISP of human modifications on bone from Las Capas 
chop or stained tool or possible 

cut marks (e.g. ochre) artifact tool or artifact Total NSP 
Bony fish (Osteichthyes) 1 
Unspecified frog or toad (Salientia) 35 
ToSid(Bufo sp.) 77 
Unspecified turtle or tortoise (Testudinata) 3 5.77% 4 7,69% 52 
Mud turtle (Kinosternon sp.) 4 
Desert tortoise (Gopherus a^assizi) 24 
Snakes 8 
Unspecified non-poisonous snakes (Colubridae) 18 
Unspecified rattlesnake prolalus sp.) 27 
Bird 1 
Unspecified vulture (Cathartidae) 1 
Sharp-shinned hawk (/Lccipiter striatus ) ] 
Unspecified large hawk sp.) 14 
Unspecified quail (Ca///pep/a sp.) 12 
Plovers (Cliaradriidae) 1 
Unspecified dove sp.) 10 
Roadrunner {Geococcyx californianus ) 6 
Bam owl (Tyto alba ) 4 
Unspecified woodpecker (Picidae) 1 
Perching birds (Passeriformes) 5 
Unspecified raven or crow Qorvus sp.) 1 
Unspecified blackbird, oriole, or ally (Icteridae) 1 
Large bird 1 
Medium bird 10 
Medium-small bird 1 7.14% 14 
Small bird 2 
Very small bird 1 
Mammal 1 1.35% 3 4.05% 74 
Unspecified rabbit or hare (Leporidae) 111 
Cottontail rabbit sp.) 1 0.13% 800 
•lackrabbit ttepM.s- sp.) 3 0.15% 2 0.10% 1 0.05% 2017 



NISP of human modifications on bone from Las Capas, continued 
chop or stained tool or possible 

cut marks (e.g. ochre) artifact tool or artifact Total NSF 
Antelope jackrabbit 1 1.11% 1** 1.11% 90 
Blacktailed jackrabbit (Lepiis californicus ) 189 
Small rodent 13 
Medium rodent 51 
Large rodent 1 
Unspecified ground squirrel 21 

(Spermophilus/Ammospermophilm ) 
Pocket gopher sp.) 3 
Pocket mouse sp.) 18 
Kangaroo rat (D/pocfowyi sp.) 5 
Medium New World rat or mouse (Cricetinae) 33 
Large New World rat or mouse (Cricetinae) 2 
Cotton rat (Sigmodon sp.) 8 
Wood rat (Neotoma sp.) 19 
Carnivores (Camivora) 2 
Unspecified dog, coyote or wolf CflwM sp.) 1 2.13% 47 
Kit fox (Vulpes macrotis ) 2 
Gray fox (Urocyon cinereoargenteus ) 4 
Badger (Taxidea taxus ) 3 
Mountain lion (Felis concolor ) 8 
Bobcat (Felis rufiis) 3 
Unspecified artiodactyl (Artiodactyla) 1 0.92% 1** 0.92% 17 15.60% 1 0.92% 109 
Deer, elk, or ally (Cervidae) 1 4.35%) 23 
Unspecified deer Pt/oco;7ewj sp.) 1 7.14%) 3 21.43% 14 
Mule deer (Odocoileus hemionus ) 1 
Pronghorn antelope 0-ntilocapra americana ) 1 
Bighorn sheep (Qvis canadensis ) 1 
Large mammal 8* 0.67% 2** 0.17% 49 4.11% 6 0.50% 1192 
Large-medium mammal 1** 3.33% 1 3.33%) 30 

* includes 1 specimen with heavy scratching or possible cut marks 
**Includes 1 specimen with possible red ochre staining 



NISP of human modifications on bone from Las Capas. continued 

chop or stained tool or possible 
cut marks (e.g. ochre) artifact tool or artifact Total NSP 

Medium mammal 2 2.78% 1 1.39% 72 
Medium-small mammal 1 2.50% 40 
Small mammal 1 0.03% 2* 0.07% 9 0.31% 1 0.03% 2937 
Very small mammal 8 
Unknown animal 2 2.60% 77 
Small mammal/bird 14 
Total 20 0.24% 10 0,12% 93 1.11% 10 0.12% 8375 

*Includes 1 specimen with possible red ochre staining 



Non-cultiiral modifications on faunal remains from Las Capas. 
Caliche coated Caliche coated Caliche coated Caliche coated Root 

<1/4 1/4-1/2 1/2-3/4 >3/4 etched 
Bony fish (Osteichthyes) 
Unspecified frog or toad (Salientia) 4 11.43% 4 11.43% 
Toad {Bufo sp.) 2 2.60% 
Unspecified turtle or tortoise (Testudinata) 4 7.69% 2 3.85% 8 15.38% 
Mud turtle (Kinosternon sp.) 
De&e.vttortoise.{Gophenis agassizi) 4 16.67% 4 16.67% 1 4.17% 
Snakes 1 12.50% 
Unspecified non-poisonous snakes (Colubridae) 1 5.56% 1 5.56% 
Unspecified rattlesnake Croto/z« sp.) 6 22.22% 1 3.70% 1 3.70% 
Bird 
Unspecified vulture (Cathartidae) 
Sharp-shinned hawk (Accipiter striatvs ) 1 100.00% 
Unspecified large hawk sp.) 2 14.29% 1 7.14% 
Unspecified quail (Callipepla sp.) 
Plovers (Charadriidae) 
Unspecified dove ^enaida sp.) 
^oadmimsv (Geococcyx californianus ) 
Bam owl {Tyto alba ) 
Unspecified woodpecker (Picidae) 
Perching birds (Passeriformes) 
Unspecified raven or crow (Jorvus sp.) 

Unspecified blackbird, oriole, or ally (Icteridae) 
Large bird 1 100.00% 
Medium bird 
Medium-small bird 
Small bird 
Very small bird 
Mammal 5 6.76% 2 2.70% 4 5.41% 1 1.35% 1 1.35% 
Unspecified rabbit or hare (Leporidae) 10 9.01% 3 2.70% 
Cottontail rabbit (Sylvilagus sp.) 79 9.88% 9 1.13% 92 11.50% 
Jackrabbit (Lepus sp.) 208 10.31% 27 1.34% 1 0.05% 3 0.15% 219 10.86% 



Non-cultural modifications on faunal remains from Las Capas, continued. 
Caliche coated Caliche coated Caliche coated Caliche coated 

Antelope iackrabbit (Lepus alleni) 
Blacktailed jacki'abbit (Lepus californicus ) 
Small rodent 
Medium rodent 
Large rodent 
Unspecified ground squirrel 

(Spermophiliis/Ammospermophilus ) 
Pocket gopher (Thomomys sp.) 
Pocket mouse (Perognathus sp.) 
Kangaroo rat (Dipodomys sp.) 
Medium New World rat or mouse (Cricetinae) 
Large New World rat or mouse (Cricetinae) 
Cotton rat (Sigmodon sp.) 
Wood rat (Neotoma sp.) 
Carnivores (Carnivora) 
Unspecified dog, coyote or wolf (!anis sp.) 
Kit fox (Vnlpes macrotis ) 
Gray fox (Urocyon cinereoargenteus ) 
Badger (Taxidea taxiis ) 
Mountain lion (Felis concolor) 
Bobcat (Felis rufus) 

Unspecified artiodactyl (Artiodactyla) 
Deer, elk, or ally (CeiTidae) 
Unspecified deer Qdocoileus sp.) 
Mule deer (Odocoileus hemionus ) 
Pronghom antelope (4ntilocapra americana ) 
Bighorn sheep (Ovis canadensis ) 
Large mammal 
Large-medium mammal 
Medium mammal 
Medium-small mammal 

<1/4 
18 20.00% 
25 13.23% 

1 1.96% 

1 33.33% 

13 
4 

103 
4 
3 
2 

6.38% 

11.93% 
17.39% 

8.64% 
13.33% 
4.17% 
5.00% 

1/4-1/2 
6 
3 

1/2-3/4 >3/4 
6.67% 
1.59% 

1 12.50% 

8.51% 

3.67% 
4.35% 
14.29% 

34 2.85% 

2.78% 
2.50% 

6.38% 

1.83% 

0.17% 
3.33% 

0.34% 

Root 
etched 

21 23.33% 
46 24.34% 

8 15.69% 

2 9.52% 

2 
2 

66.67% 
11.11% 

12 36.36% 

14 29.79% 
1 50.00% 

12 11.01% 

1 

1 

71 
2 

2 

14.29% 

100.00% 
100.00% 
5.96% 
6.67% 
2.78% 



Non-cultural modifications on faimal remains from Las Capas. continued. 
Caliche coated Caliche coated Caliche coated Caliche coated Root 

<1/4 1/4-1/2 1/2-3/4 >3/4 etched 
Small mammal 187 6.37% 16 0.54% 3 0.10% 219 7.46% 
Vei7 small mammal 1 12.50% 
Unknown animal 3 3.90% 1 1.30% 1 1.30% 
Small mammal/bird 4 28.57% 
Total 692 8.26% 125 1.49% 18 0.21% 16 0.19% 737 8.80% 



Non-cultural modifications on faunal remains from Las Capas. continued. 

Eroded Abraded/ 
polished 

Stained Stained/ 
abraded 

Sun-
bleached 

Bony fish (Osteichthyes) 
Unspecified frog or toad (Salientia) 14 40.00% 
Toad (Bufo sp.) 4 5.19% 
Unspecified turtle or tortoise (Testudinata) 4 7.69% 8 15.38% 16 30.77% 
Mud turtle (Kinosternon sp.) 2 50.00% 1 25.00% 
Desert tortoise (Gopherus agassizi) 2 8.33% 3 12.50% 16 66.67% 1 4.17% 
Snakes 4 50.00% 
Unspecified non-poisonous snakes (Colubridae) 1 5.56% 1 5.56% 
Unspecified rattlesnake Crotalus sp.) 
Bird 
Unspecified vulture (Cathartidae) 1 100.00% 
Sharp-shinned hawk 0-Ccipiter striatus ) 1 100.00% 
Unspecified large hawk ^uteo sp.) 3 21.43% 5 35.71% 
Unspecified quail (Callipepla sp.) 1 8.33% 6 50.00% 
Plovers (Charadriidae) 1 100.00% 
Unspecified dove ^enaida sp.) 
Roadrunner (Geococcyx califomianus ) 2 33.33% 
Bam owl (Tyto alba ) 4 100.00% 
Unspecified woodpecker (Picidae) 1 100.00% 
Perching birds (Passeriformes) 4 80.00% 
Unspecified raven or crow (Joj-vus sp.) 
Unspecified blackbird, oriole, or ally (Icteridae) 1 100.00% 
Large bird 
Medium bird 3 30.00% 
Medium-small bird 3 21.43% 
Small bird 
Vei-y small bird 
Mammal 9 12.16% 16 21.62% 13 17.57% 
Unspecified rabbit or hare (Leporidae) 1 0.90% 7 6.31% 8 7.21% 
Cottontail rabbit (Sylvilagus sp.) 36 4.50% 69 8.63% 146 18.25% 3 0.38% 
Jackrabbit (Lepm sp.) 106 5.26% 260 12.89% 419 20.77% 4 0.20% 



Non-cultural modifications on faunal remains from Las Capas. continued. 
Eroded Abraded/ 

polished 
Stained Stained/ 

abraded 
Sun-

bleached 
Antelope jackrabbit ^epus alleni) 12 13.33% 16 17.78% 13 14.44% 
Blacktailed jackrabbit (Lepus californicus ) 20 10.58% 33 17.46% 35 18.52% 2 1.06% 
Small rodent 1 7.69% 
Medium rodent 2 3.92% 8 15.69% 
Large rodent 
Unspecified ground squirrel 1 4.76% 3 14.29% 

(Spermophilus/Ammospermophilus ) 
Pocket gopher (Thomotnys sp.) 
Pocket mouse (Perognathus sp.) 1 5.56% 
Kangaroo rat (Dipodomys sp.) 1 20.00% 
Medium New World rat or mouse (Cricetinae) 1 3.03% 2 6.06% 
Large New World rat or mouse (Cricetinae) 1 50.00% 
Cotton rat (Sigmodon sp.) 3 37.50% 
Wood rat (Neotoma sp.) 2 10.53% 3 15.79% 
Carnivores (Camivora) 
Unspecified dog, coyote or wolf C<^nis sp.) 13 27.66% 1 2.13% 3 6.38% 
Kit fox (Vulpes macrotis ) 
Gray fox {Urocyon cinereoar^enteus ) 4 100.00% 
Badger (Taxidea taxus) 1 33.33% 
Mountain lion (Felis concolor) 6 75.00% 
Bobcat (Felis rufus) 1 33.33% 
Unspecified artiodactyl (Artiodactyla) 36 33.03% 13 11.93% 16 14.68% 
Deer, elk, or ally (Cei-vidae) 6 26.09% 7 30.43% 
Unspecified deer Qdocoileus sp.) 2 14.29% 4 28.57% 
Mule deer (Odocoileus hemionns ) 1 100.00% 
Pronghom antelope Qintilocapra americana ) 
Bighorn sheep (Ovis canadensis ) 
Large mammal 225 18.88% 146 12.25% 127 10.65% 1 0.08% 
Large-medium mammal 3 10.00% 7 23.33% 9 30.00% 
Medium mammal 13 18.06% 4 5.56% 35 48.61% 
Medium-small mammal 6 15.00% 6 15.00% 10 25.00% 



Non-cultural modifications on faunal remains from Las Capas. continued. 
Eroded Abraded/ 

polished 
Stained Stained/, 

abraded 
Sun-

bleached 
Small mammal 167 5.69% 412 14.03% 694 23,63% 3 0.10% 
Very small mammal 1 12.50% 
Unknown animal 5 6.49% 15 19.48% 14 18.18% 
Small mammal/bird 3 21.43% 2 14.29% 
Total 665 7.94% 1036 12.37% 1668 19.92% 1 0.01% 12 0.14% 



Non-cultural modifications on faunal remains from Las Capas. continued. 
Crystals adhering Diseased/ Recent/ Recent/intrusive Total NSP 

to bone pathological intrusive (color) (skeletal completeness) 
Bony fish (Osteichthyes) 1 
Unspecitled frog or toad (Salientia) 35 
ToaAiBufo sxi.) 8 10.39% 60 77.92% 77 
Unspecified turtle or tortoise (Testudinata) 52 
Mud turtle (Kinosternon sp.) 4 
Desert tortoise (Gopherus agassizi) 24 
Snakes 8 
Unspecified non-poisonous snakes (Colubridae) 8 44.44% 18 
Unspecified rattlesnake sp.) 2 7.41%) 27 
Bird 1 
Unspecified vulture (Cathartidae) 1 
Sharp-shinned hawk (Accipiter striatus ) 1 
Unspecified large hawk sp.) 14 
Unspecified quail (Caffipep/a sp.) 12 
Plovers (Cliaradriidae) 1 
Unspecified dove ^enaida sp.) 10 
Roadnmner (Geococcyx californianus ) 6 
Barn owl (Tyto alba ) 4 
Unspecified woodpecker (Picidae) 1 
Perching birds (Passerifomies) 5 
Unspecified raven or crow Corvus sp.) 1 
Unspecified blackbird, oriole, or ally (Icteridae) 1 
Large bird 1 
Medium bird 10 
Medium-small bird 14 
Small bird 2 
Very small bird 1 
Mammal 74 
Unspecified rabbit or hare (Leporidae) 111 
Cottontail rabbit (Sylvila^us sp.) 2 0.25% 800 
Jackrabbit (LepM^s sp.) 31 1.54% 4 0.20%) 2017 



Non-culturai modifications on fauna! remains from Las Capas. continued. 

Antelope iackrabbit Q^epus alleni) 
Blacktailed jackrabbit (Lepus californicus ) 
Small rodent 
Medium rodent 
Large rodent 
Unspecified ground squirrel 

(Spermophilus/Ammospermophilus ) 
Pocket gopher (Thomomys sp.) 
Pocket mouse (Perognathiis sp.) 
Kangaroo rat (Dlpodomys sp.) 
Medium New World rat or mouse (Cricetinae) 
Large New World rat or mouse (Cricetinae) 
Cotton rat (Sigmodon sp.) 
Wood rat (Neotoma sp.) 
Carnivores (Carnivora) 
Unspecified dog, coyote or wolfCa«w sp.) 
Kit fox (Vtilpes macrotis ) 
Gray fox (Urocyon cinereoargenteus ) 
Badger (Taxidea taxus) 
Mountain lion (Felis concolor) 
Bobcat {Felis rufus) 
Unspecified artiodactyl (Artiodactyla) 
Deer, elk, or ally (Cervidae) 
Unspecified deer Qdocoileits sp.) 
Mule deer (Odocoileus hemionus ) 
Pronghom antelope (Antilocapra americana ) 
Bighorn sheep {Ovis canadensis ) 
Large mammal 
Large-medium mammal 

Crystals adhering Diseased/ Recent/ 
to bone pathological intrusive (color) 

5 5.56% 1 1.11% 
7 3.70% 1.06% 

Recent/intrusive 
(skeletal completeness) 

1 1.96% 

5.56% 

33.33% 
7 6.42% 

7.14% 

85 7.13% 
3.33% 

Total NSP 

90 
189 
13 
51 
1 

21 

5 
33 
2 
8 

19 
2 

47 
2 

4 
3 
8 
3 

109 
23 
14 
1 

1 

1 

II92 
30 

*lncludes one specimen with possible healed break 
**Includes one possibly intrusive complete skull 



Non-cultural modifications on faunal remains from Las Caoas. continued. 
Crystals adhering Diseased/ Recent/ Recent/intrusive Total NSP 

to bone pathological intrusive (color) (skeletal completeness) 
Medium mammal 1 1.39% 72 
Medium-small mammal 1 2.50% 40 
Small mammal 32 1.09% 2* 0.07% 2937 
Vei7 small mammal 8 
Unknown animal 77 
Small mammal/bird 14 
Total 172 2.05% 10 0.12% 8 0.10% 68 0.81% 8375 

*Includes one possible pathological Lepus radius, or post-depositional warping 



Bony fish (Osteichthyes) 
Unspecified frog or toad (Salientia) 
Toad (Bufo sp.) 
Unspecified turtle or tortoise (Testudinata) 
Mud turtle (Kinosternon sp.) 
Desert tortoise (Gopherus agassizi) 
Snakes 
Unspecified non-poisonous snakes (Colubridae) 
Unspecified rattlesnake (Jrotalus sp.) 
Bird 
Unspecified vulture (Cathartidae) 
Shai-p-shinned hawk Accipiter striatus ) 
Unspecified large hawk sp.) 
Unspecified quail (Callipepla sp.) 
Plovers (Charadriidae) 
Unspecified dove ^enaida sp.) 
Roadrunner (Geococcyx californianus ) 
Bam owl (Tyto alba) 
Unspecified woodpecker (Picidae) 
Perching birds (Passeriformes) 
Unspecified raven or crow Corvus sp.) 
Unspecified blackbird, oriole, or ally (Icteridae) 
Large bird 
JVIedium bird 
Medium-small bird 
Small bird 
Very small bird 
Mammal 
Unspecified rabbit or hare (Leporidae) 
Cottontail rabbit (Sylvilagus sp.) 
Jackrabbit (Le/Jiw sp.) 

NISP of burned bone at Las Capas. 
light partially charred brown/ charred/ 

brown chan'ed black calcined calcined 

11.54% 3.85% 1.92% 3.85% 

1 12.50% 

7.14% 
16.67% 

7.14% 

1 7.14% 

6 8.11% 

12 10.81% 
72 9.00% 
169 8.38% 

4 
1 

43 
65 

5.41% 
0.90% 
5.38% 
3.22% 

7 

23 
110 

9.46% 

2.: 
5.45% 

4 
13 

1.35% 

0.50% 
0.64% 



NISP of burned bone at Las Capas, continued. 

light partially charred brown/ charred/ 
brown charred black calcined calcined 

Antelope jackrabbit (JLepiis alieni) 10 11.11% 2 2.22% 6 6.67% 
Blacktaiied jackrabbit (Lepus californicus ) 18 9.52% 11 5.82% 17 8.99% 2 1.06% 

Small rodent 
Medium rodent 1 1.96% 
Large rodent 
Unspecified ground squirrel 

(Spermophilus/Ammospermophilns ) 
Pocket gopher (Thomomys sp.) 
Pocket mouse (Perognathus sp.) 
Kangaroo rat {Dipodomys sp.) 1 20.00% 
Medium New World rat or mouse (Cricetinae) 
Large New World rat or mouse (Cricetinae) 
Cotton rat (Sigmodon sp.) 
Wood rat (Neotoma sp.) 
Carnivores (Carnivora) 
Unspecified dog, coyote or wo\{(^anis sp.) 1 2.13% 1 2.13% 7 14.89% 3 6.38% 
Kit fox (Vulpes macrotis ) 1 50.00% 
Gray fox (Urocyon cifiereoargenteus ) 
Badger (Taxidea taxus ) 
Mountain lion (Felis concolor ) 
Bobcat (Felis rufus) 

Unspecified artiodactyl (Artiodactyla) 6 5.50% 8 7.34% 11 10.09% 3 2.75% 
Deer, elk, or ally (Cervidae) 2 8.70% 9 39.13% 1 4.35% 1 4.35% 
Unspecified deer Qdocoileus sp.) 1 7.14% 2 14.29% 1 7.14% 
Mule deer (Odocoileus hemionus ) 
Pronghom antelope 0.ntilocapra americana ) 
Bighorn sheep (Ovis canadensis ) 
Large mammal 140 11.74% 59 4.95% 102 8.56% 10 0.84% 
Large-medium mammal 3 10.00% 1 3.33% 2 6.67% 1 3.33% 
Medium mammal 7 9.72% 1 1.39% 1 1.39% 
Medium-small mammal 2 5.00% 2 5.00% 1 2.50% 



NISP of bumed bone at Las Capas, continued. 
light partially charred brown/ charred/ 

brown charred black calcined calcined 
Small mammal 322 10.96% 69i 2.35% 154 5.24% 11 0.37% 22 0.75% 
Very small mammal 2 25.00%) 
Unknown animal 4 5.19%) 2 2.60% 3 3.90% 
Small mammal/bird 
Total 786 9.39% 284 3.39% 450 5.37% 11 0.13% 63 0.75% 

o 



NISP of burned bone at Las Capas, continued. 
blue/gray calcined All burning Total NSP 

calcined categories 
Bony fish (Osteichthyes) 1 
Unspecified frog or toad (Salientia) 35 
Toad (-Bw/o sp.) 77 
Unspecified turtle or tortoise (Tesludinata) 1 1.92% 1 1.92% 13 25.00% 52 
Mud turtle {Kinosternon sp.) 4 
Desert tortoise (Gopherus a^assizi) 24 
Snakes 1 12.50% 8 
Unspecified non-poisonous snakes (Colubridae) 18 
Unspecified rattlesnake (Jrotalm sp.) 27 
Bird 1 
Unspecified vulture (Cathaitidae) 1 
Sharp-shinned hawk (Accipiter striatm ) 1 
Unspecified large hawk sp.) 2 14.29% 14 
Unspecified quail (Caffipep/a sp.) 2 16.67% 12 
Plovers (Charadriidae) 1 
Unspecified dove sp.) 10 
Roadrunner (Geococcyx californianus ) 6 
Bam owl (Tyto alba ) 4 
Unspecified woodpecker (Picidae) 1 
Perching birds (Passeriformes) 5 
Unspecified raven or crow (Jorvus sp.) 1 
Unspecified blackbird, oriole, or ally (Icteridae) 1 
Large bird 1 
Medium bird 10 
Medium-small bird 1 7.14% 14 
Small bird 2 
Very small bird 1 
Mammal 18 24.32% 74 
Unspecified rabbit or hare (Leporidae) 1 0.90% 14 12.61% 111 
Cottontail rabbit (5y/v//a^i« sp.) 10 1.25%) 5 0.63% 157 19.63% 800 
Jackrabbit (iepiw sp.) 33 1.64% 13 0.64% 403 19.98% 2017 



NISP of burned bone at Las Capas, continued 
blue/gray calcined All burning Total NSP 

calcined categories 
Antelope jackrabbit Q^epus alleni) 2 2.22% 20 22.22% 90 
Blacktailed jackrabbit (Lepus californicus ) 4 2.12% 52 27.51% 189 

Small rodent 13 
Medium rodent 1 1.96% 51 

Large rodent 1 

Unspecified ground squirrel 21 

(Spennophilus/Ammosperinophilus ) 
Pocket gopher (Thomomys sp.) 3 
Pocket mouse (Perognathus sp.) 18 
Kansaroo rat {Dipodomys sp.) 1 20.00% 5 
Medium New World rat or mouse (Cricetinae) 33 
Large New World rat or mouse (Cricetinae) 2 
Cotton rat (5'/^TO0<io« sp.) 8 
Wood rat (Neotoma sp.) 19 
Carnivores (Carnivora) 2 
Unspecified dog, coyote or wolf Cmis sp.) 1 2.13% 13 27.66% 47 
Kit fox (Vulpes macrotis ) 1 50.00% 2 
Gray fox (Urocyon cinereoargenteus ) 4 
Badger (Taxidea taxus) 1 33.33% 1 33.33% 3 
Mountain lion (Felis concolor) 8 
Bobcat (Felis nifus) 3 
Unspecified artiodactyl (Artiodactyla) 2 1.83% 1 0.92% 31 28.44% 109 

Deer, elk, or ally (Cervidae) 1 4.35% 14 60.87% 23 
Unspecified deer Qdocoileus sp.) 1 7.14% 1 7.14% 6 42.86% 14 
Mule deer (Odocoileus hemionus ) 1 
Pronghom antelope (Antilocapra americana ) 1 
Bighorn sheep (Ovis canadensis ) 1 
Large mammal 40 3.36% 14 1.17% 365 30.62% 1192 
Large-medium mammal 7 23.33% 30 
Medium mammal 5 6.94% 14 19.44% 72 
Medium-small mammal 5 12.50% 40 to 



NISP of burned bone at Las Capas, continued. 
blue/gray calcined All burning Total NSP 

calcined categories 
Small mammal 90 3.06% 42 1.43% 710 24.17% 2937 
Very small mammal 2 25.00% 8 
Unknown animal 9 ] l ,69% 77 
Small mammal/bird 14 

Total 189 2.26% 80 0.96% 1863 22.24% 8375 



NISP of non-human animal modifications at Las Capas 
Indeterminate Rodent Carnivore Digestion Total NSP 

gnawing gnawing gnawing 
Bony fish (Osteichthyes) 1 
Unspecified frog or toad (Salientia) 35 
Toad (Bufo sp.) 77 
Unspecified turtle or tortoise (Testudinata) 52 
Mud turtle (Kinostenwn sp.) 4 
Desert tortoise (Gophems agassizi ) 24 
Snakes 2 25.00% 8 
Unspecified non-poisonous snakes (Colubridae) 18 
Unspecified rattlesnake Crotalits sp.) 27 
Bird 1 
Unspecified vulture (Cathartidae) 1 
Sharp-shinned hawk (Accipiter striatus ) 1 
Unspecified large hawk sp.) I 7.14% I 7.14% 1* 7.14% 14 
Unspecified quail (Ca/Zipep/a sp.) 12 
Plovers (Charadriidae) 1 
Unspecified dove sp.) 10 
^odiAxnxmev {Geococcyx californianus ) 1 16.67% 6 
Bam owl (Tyto alba) 4 
Unspecified woodpecker (Picidae) 1 
Perching birds (Passeriformes) 5 
Unspecified raven or crow Corvus sp.) 1 
Unspecified blackbird, oriole, or ally (Icteridae) 1 
Large bird 1 
Medium bird 10 
Medium-small bird 14 
Small bird 2 
Very small bird 1 
Mammal 74 
Unspecified rabbit or hare (Leporidae) ; ; 111 

*Includes 1 specimen with possible digestion marl' 



NISP of non-human animal modifications at Las Capas 
Indeterminate Rodent Carnivore Digestion Total NSP 

gnawing gnawing gnawing 
Cottontail rabbit {Sylvilagus sp.) 5 0.63% 11* 1.38% 3^" 0.38% 800 
Jackrabbit (Lepiis sp.) 4 0.20% 13 0.65% 17* 0.84% > > p

 

2014 
Antelope jackrabbit (J^epus alleni) 1 1.11% 90 
Blacktailed iackrabbit (Lepus californicus ) ] 0.53% 3 1.59% y** 3.70% lAAA 0530/^ 189 
Small rodent 13 
Medium rodent 1 1.96% 51 
Large rodent 1 
Unspecified ground squirrel ^permophilns/Ammospermophilus ) 21 
Pocket gopher (Thomomys sp.) 3 
Pocket mouse (Perognathiis sp.) 18 
Kangaroo rat (Dipodomys sp.) 5 
Medium New World rat or mouse (Cricetinae) 33 
Large New World rat or mouse (Cricetinae) 2 
Cotton rat (Sij^modon sp.) 8 
Wood rat (iVeotoOTa sp.) 19 
Carnivores (Camivora) 2 
Unspecified dog, coyote or wolf (Imis sp.) 1 2.13% 47 
Kit fox (Vidpes macrotis ) 2 
Gray fox (Urocyon cinereoargenteus ) 4 
Badger (Taxidea taxus) 3 
Mountain lion {Felis concolor ) 8 
Bobcat (Felis rufus) 3 
Unspecified artiodactyl (Artiodactyla) 12** 11.01% 109 
Deer, elk, or ally (Cervidae) 23 
Unspecified deer Pdocoilens sp.) 1 7.14% 14 

* Includes 4 specimens with possible carnivore gnawing 
**Includes 2 specimens with possible carnivore gnawing 
•^Includes 3 specimens with possible digestion marks 
'^'^Includes 2 specimens with possible digestion marks 
'^'"'Includes 1 specimen with possible digestion marks 



NISP of non-human animal modifications at Las Capas 
Indeterminate 

gnawing 
Rodent 
gnawing 

Carnivore 
gnawing 

Digestion Total NSP 

Mule deer (Odocoileus hemionus ) 
Pronghorn antelope (/Intilocapra americatia ) 
Bighorn sheep (Ovis canadensis ) 
Large mammal 
Large-medium mammal 
Medium mammal 
Medium-small mammal 
Small mammal 
Very small mammal 
Unknown animal 
Small mammal/bird 
Total 

0.08% 

L39% 

0.03% 

0.25% 
3.33% 

1 2.50% 
7 0.24% 

7* 0.59% 2^^ 0.17% 
1 3.33% 

0.03% 

11 0.13% 37 0.44% 42 0.50% 0.02% 

1 

1 

1 

1192 
30 
72 
40 

2937 
8 

77 
14 

8372 
•Includes 3 specimens with possible carnivore gnawing 
'^Includes 1 specimen with possible digestion mari 



Fragmentation by taxa at Las Capas. 
Complete Nearly Complete except >3/4 1/2-3/4 

complete for epiphysis complete complete 
Bony fish (Osteichthyes) 1 100.00% 
Unspecified frog or toad (Salientia) 2 5.71% 13 37.14% 4 11.43% 6 17.14% 
Toad {Bufo sp.) 5 6.49% 27 35.06% 4 5.19% 11 14,29% 
Unspecified turtle or tortoise (Testudinata) 
Mud turtle (Kinosternon sp.) 
Desert tortoise (Gopherus agassizi) 
Snakes 1 12.50% 1 12.50% 3 37.50% 
Unspecified non-poisonous snakes (Colubridae) 4 22.22% 11 61.11% 
Unspecified rattlesnake (Jrotaliis sp.) 2 7.41% 20 74.07% 2 7.41% 1 3.70% 
Bird 
Unspecified vulture (Cathartidae) 
Sharp-shinned hawk (Accipiter striatus ) 1 100.00% 
Unspecified large hawk ^iiteo sp.) 3 21.43% 1 7.14% 2 14.29% 
Unspecified quail (Callipepla sp.) 2 16.67% 4 33.33% 
Plovers (Charadriidae) 
Unspecified dove (^enaida sp.) 1 10.00% 3 30.00% 4 40.00% 
Roadrunner (Geococcyx californianus ) 1 16.67% 2 33.33% 
Bam owl (Tyto alba) 1 25.00% 2 50.00% 
Unspecified woodpecker (Picidae) 1 100.00% 
Perching birds (Passeriformes) 1 20.00% 1 20.00% 2 40.00% 
Unspecified raven or crow (Jorviis sp.) 
Unspecified blackbird, oriole, or ally (Icteridae) 
Large bird 1 100.00% 
Medium bird 1 10.00% 1 10.00% 1 10.00% 
Medium-small bird 1 7.14% 1 7.14% 2 14.29% 
Small bird 2 100,00% 
Very small bird 1 100.00% 
Mammal 1 1.35% 1 1.35% 
Unspecified rabbit or hare (Leporidae) 1 0.90% 
Cottontail rabbit (Svlvilasus sp.) 58 7.25% 74 9.25% 7 0.88% 30 3.75% 83 10.38% 



Fragmentation by taxa at Las Capas, continued. 
Complete Nearly 

complete 
Complete except 

for epiphysis 
>3/4 

complete 
1/2-3/4 

complete 
Jackrabbit (Lepus sp.) 151 7.49% 155 7.68% 10 0.50% 38 1.88% 86 4.26% 
Antelope jackrabbit (I^epus alleni) 3 3.33% 4 4.44% 4 4.44% 14 15.56% 
Blacktailed jacki'abbit (Lepus californicus ) 14 7.41% 11 5.82% 9 4.76% 26 13.76% 
Small rodent 1 7.69% 5 38.46% 3 23.08% 3 23.08% 
Medium rodent 3 5.88% 10 19.61% 6 11.76% 9 17.65% 9 17.65% 
Large rodent 1 100.00% 
Unspecified ground squirrel 5 23.81% 3 14.29% 3 14.29% 5 23.81% 

(Spermophilus/Ammospermophilus ) 
Pocket gopher (Thomomys sp.) 1 33.33% 1 33.33% 1 33.33% 
Pocket mouse (Perognathus sp.) 1 5.56% 2 11.11% 6 33.33% 1 5.56% 
Kangaroo rat (Dipodomys sp.) 2 40.00% 1 20.00% 
Medium New World rat or mouse (Cricetinae) 3 9.09% 5 15.15% 4 12.12% 10 30.30% 
Large New World rat or mouse (Cricetinae) 
Cotton rat (Sigmodon sp.) 2 25.00% 2 25,00% 
Wood rat (Neotoma sp.) 1 5.26% 3 15.79% I 5.26% 2 10.53% 
Carnivores (Camivora) 
Unspecified dog, coyote or wolf^awM sp.) 11 23.40% 13 27.66% 4 8.51% 4 8.51% 
Kit fox (Vulpes macrotis ) 
Gray fox (Urocyon cinereoargenteiis ) 
Badger (Taxidea taxus) 1 33.33% 
Mountain lion (Felis concolor) 1 12.50% 2 25.00% 3 37.50% 
Bobcat (Felis rufus) 1 33.33% 1 33.33% 
Unspecified artiodactyl (Artiodactyla) 8 7.34% 3 2.75% 2 1.83% 2 1.83% 
Deer, elk, or ally (Cervidae) 2 8.70% 
Unspecified deer pdocoileus sp.) 4 28.57% 1 7.14% 
Mule deer (Odocoileus hemionus ) 
Pronghom antelope (Antilocapra americana ) 
Bighorn sheep (Ovis canadensis ) 
Large mammal 
Large-medium mammal 

1 100.00% 



Fragmentation by taxa at Las Capas, continued. 
Complete Nearly Complete except >3/4 1/2-3/4 

complete for epiphysis complete complete 
Medium mammal 1 1.39% 3 4.17% 2 2.78% 3 4.17% 2 2.78% 
Medium-small mammal 5 12.50% 2 5.00% 1 2.50% 
Small mammal 1 0.03% 5 0.17%) 3 0.10%) 
Very small mammal 1 12.50% 1 12.50% 
Unknown animal 1 1.30% 
Small mammal/bird 
Total 294 3.51% 380 4.54% 42 0.50% 142 1.70% 293 3.50% 



Fragmentation by taxa at Las Capas, continued. 
1/4-1/2 <1/4 Indeterminate Total 

complete c omplete NISP 
Bony fish (Osteichtliyes) 1 
Unspecified frog or toad (Salientia) 2 5.71% 8 22.86% 35 
Toad {Bufo sp.) 7 9.09% 20 25.97% 3 3.90% 77 
Unspecified turtle or tortoise (Testudinata) 8 15.38% 41 78.85% 3 5.77% 52 
Mud turtle (Kmosternon sp.) 4 100.00% 4 
Desert tortoise (Gophents a^assizi) 24 100.00% 24 
Snakes 2 25.00% 1 12.50% 8 
Unspecified non-poisonous snakes (Colubridae) 2 11.11% 1 5.56% 18 
Unspecified rattlesnake (2rotalus sp.) 2 7.41% 27 
Bird 1 100.00% 1 
Unspecified vulture (Catliartidae) 1 100.00% 1 
Sharp-shinned hawk (Accipiter striatus ) 1 
Unspecified large hawk §nteo sp.) 6 42.86% 2 14.29% 14 
Unspecified quail (Callipepla sp.) 3 25.00% 3 25.00% 12 
Plovers (Charadriidae) 1 100.00% 1 
Unspecified dove ^enaida sp.) 2 20.00% 10 
Roadrunner {Geococcyx californianus ) 1 16.67% 2 33.33% 6 
Barn owl (Tyto alba) 1 25.00% 4 
Unspecified woodpecker (Picidae) 1 
Perching birds (Passeriformes) 1 20.00% 5 
Unspecified raven or crow Corvus sp.) 1 100.00% 1 
Unspecified blackbird, oriole, or ally (Icteridae) 1 100.00% 1 
Large bird 1 
Medium bird 1 10.00% 5 50.00% 1 10.00% 10 
Medium-small bird 4 28.57% 6 42.86% 14 
Small bird 2 
Very small bird 1 
Mammal 41 55.41% 31 41.89% 74 
Unspecified rabbit or hare (Leporidae) 1 0.90% 108 97.30% 1 0.90% 111 
Cottontail rabbit (Svlvilasus so.) 124 15.50%) 421 52.63% 3 0.38% 800 



Fragmentation by taxa at Las Capas, continued. 

Jackrabbit (Lepus sp.) 
Antelope jackrabbit (Lepus alleni) 
Blacktailed jackrabbit (Lepus califomicus ) 
Small rodent 
Medium rodent 
Large rodent 
Unspecified ground squirrel 

(Spermophilus/Ammospermophilns ) 
Pocket gopher (Thomomys sp.) 
Pocket mouse (Pewgnathus sp.) 
Kangaroo rat (Dipodomys sp.) 
Medium New World rat or mouse (Cricetinae) 
Large New World rat or mouse (Cricetinae) 
Cotton rat (Si^modon sp.) 
Wood rat (A/'eotoma sp.) 
Carnivores (Carnivora) 
Unspecified dog, coyote or wolfCanw sp.) 
Kit fox (Vulpes macrotis ) 
Gray fox (Urocyon cinereoargenteiis ) 
Badger (Taxidea taxus ) 
Mountain lion (Felh concolor) 
Bobcat (Felis mfus) 
Unspecified artiodactyl (Artiodactyla) 
Deer, elk, or ally (Cervidae) 
Unspecified deer Qdocoileus sp.) 
Mule deer (Odocoileus hemionus ) 
Pronghorn antelope (intilocapra americana ) 
Bighorn sheep (Ovis canadensis ) 
Large mammal 
Large-medium mammal 

1/4-1/2 <1/4 Indeterminate Total 
complete complete NISP 

213 10.56% 1358 67.33% 6 0.30% 2017 
19 21,11% 46 51.11% 90 
50 26.46% 79 41.80% 189 
1 7.69% 13 
6 11.76% 8 15.69% 51 

1 

1 4.76% 4 19.05% 
1 

21 

2 11.11% 6 33.33% 
3 

18 
2 40.00% 5 

7 21.21% 4 12.12% 33 
1 50.00% 1 50.00% 2 
2 25.00% 2 25.00% 8 
3 15.79% 9 47.37% 19 

2 100.00% 2 
4 8.51% 11 23.40% 47 

2 100.00% 2 
1 25.00% 3 75.00% 4 
2 66.67% 3 
2 25.00% 8 

1 33.33% 3 
9 8.26% 85 77.98% 109 

20 86.96% 1 4.35% 23 
2 14.29% 7 50.00% 14 
1 100.00% 1 

1 100.00% 1 

1 0.08% 1157 97.06% 34 2.85% 
1 

1192 
24 80.00% 6 20.00% 30 



Fragmentation by taxa at Las Capas, continued. 
1/4-1/2 

complete 
<1/4 

complete 
Indetenninate Total 

NISP 
Medium mammal 8 11.11% 49 68.06% 4 5.56% 72 
Medium-small mammal 4 10.00% 27 67.50% 1 2.50% 40 
Small mammal 17 0.58% 2778 94.59% 133 4.53% 2937 
Very small mammal 1 12.50% 5 62.50% 8 
Unknown animal 4 5.19% 13 16.88% 59 76.62% 77 
Small mammal/bird 10 71.43% 4 28.57% 14 
Total 529 6.32% 6404 76.47% 291 3.47% 8375 



NSP of faunal remains from Los Pozos, divided into conservative fluoride date groups. 
Earliest Middle Latest Unknown Total NSP 

Unspecified bony fish (Osteichthyes) 8 0.10% 8 0.05% 
Unspecified frog or toad (Salientia) 2 0.05% 1 0.04% 60 0.77% 63 0.43% 
Unspecified toad (jiufo sp.) 5 0.12% 4 0.16% 112 1.43% 121 0.83% 
Unspecified turtle or tortoise (Testudinata) 17 0.41% 12 0.48% 18 0.23% 47 0.32% 
Mud turtle (Kinosternon sp.) 1 0.02% 4 0.16% 14 0.18% 19 0.13% 
Sonoran mud turtle (Kinosternon sonoriense ) 3 0.04% 3 0.02% 
Desert toitoise (Gopherus agassizi) 4 0.16% 8 0.10% 12 0.08% 
Probable desert tortoise (cf.Gophenis agassizi) 22 0.28% 22 0.15% 
Indetenninate lizard (Sauria) 1 0.01% 1 0.01% 
Unspecified iguanid lizard (Iguanidae) 4 0.05% 4 0.03% 
Unspecified non-poisonous snake (Colubridae) 2 0.03% 2 0.01% 
Unspecified bird 1 0.02% 1 0.01% 
Swans, geese, or ducks (Anatidae) 1 0.04% 1 0.01% 2 0.01% 
Kites, hawks, or eagles (Accipitridae) 1 0.01% 1 0.01% 
Sharp-shinned hawk (Accipiter striatus ) 3 0.04% 3 0.02% 
Unspecified large hawk ipnteo sp.) 2 0.03% 2 0.01% 
Unspecified quail (Callipepla sp.) 2 0.05% 2 0.08% 24 0.31% 28 0.19% 
Rails, gallinules, and coots (Rallidae) 1 0.04% 1 0.01% 
Roadrunner (Geococcyx californianus ) 1 0.51% 2 0.05% 7 0.09% 10 0.07% 
Screech owl (Otus sp.) 1 0.04% 1 0.01% 
Goatsuckers (Caprimulgidae) 1 0.04% 5 0.06% 6 0.04% 
Perching birds (Passerifornies) 1 0.04% 10 0.13% 11 0.08% 
Unspecified raven or crow Corvus sp.) 1 0.01% 1 0.01% 
Common raven (Corvus corax) 1 0.01% 1 0.01% 
Blackbirds, orioles, or allies (Icteridae) 1 0.01% 1 0.01% 
Unspecified large bird 1 0.02% 1 0.04% 8 0.10% 10 0.07% 
Unspecified medium bird 1 0.51% 1 0.02% 3 0.12% 3 0.04% 8 0.05% 
Unspecified medium-small bird 1 0.04% 4 0.05% 5 0.03% 
Unspecified small bird 1 0.04% 2 0.03% 3 0.02% 
Mammal 4 2.05% 70 1.70% 70 2.82% 292 3.74% 436 2.99% 
Unspecified bat fChiroptera) 1 0.01% 1 0.01% 



NSP of faunal remains from Los Pozos, divided into conservative fluoride date groups, continued. 
Earliest Middle Latest Unknown Total NSP 

Unspecified rabbit or hare (Leporidae) 8 0.19% 6 0.24% 19 0.24% 33 0.23% 
Cottontail rabbit (Sylvilagus sp.) 47 24.10% 379 9.21% 207 8.35% 838 10.73% 1471 10.08% 
•Tackrabbit (Lepus sp.) 32 16.41% 1103 26.80% 628 25.34% 1761 22.55% 3524 24.14% 
Antelope jackrabbit Q^epiis alleni) 144 3.50% 48 1.94% 180 2.31% 372 2.55% 
Blacktailed jackrabbit (Lepus californicus ) 2 1.03% 296 7.19% 72 2.91% 399 5.11% 769 5.27% 
Unspecified rodent (Rodentia) 3 0.12% 2 0.03% 5 0.03% 
Small rodent 3 1.54% 5 0.12% 3 0.12% 8 0.10% 19 0,13% 
Medium rodent 7 0.17% 10 0.40% 25 0.32% 42 0.29% 
Large rodent 1 0.02% 1 0.01% 2 0.01% 
Rock squirrel (Spermophihis variej^atus ) 1 0.01% 1 0.01% 
Round-tailed ground squirrel ^permophilus tereticaudus ) 38 0.92% 38 0,26% 
Harris' antelope squirrel (/Immospermophilus harrisii) 1 0.01% 1 0.01% 
Unspecified ground squirrel ^permophiliis/Ammospermophilus ) 2 0.05% 4 0.16% 5 0.06% 11 0.08% 
Pocket gopher (Thomomys sp.) 1 0.02% 7 0.09% 8 0.05% 
Pocket mice and kangaroo rats (Heteromyidae) 1 0.01% 1 0.01% 
Pocket mouse (Perognathus sp.) 5 0.12% 10 0.40% 25 0.32% 40 0.27% 
Kangaroo rat (Dipodomys sp.) 1 0.02% 4 0.16% 6 0.08% 11 0.08% 
Unspecified New World rat or mouse (Cricetinae) 3 0.04% 3 0.02% 
Unspecified small New World rat or mouse (Cricetinae) 1 0.02% 1 0.04% 2 0.01% 
Unspecified medium New World rat or mouse (Cricetinae) 6 0.15% 2 0.08% 7 0.09% 15 0.10% 
Cotton rat (Sigmodon sp.) 4 0.16% 2 0.03% 6 0,04% 
Woodrat (Neotoma sp.) 2 0.05% 4 0.16% 12 0.15% 18 0.12% 
White-tluoated woodrat ([Scotoma albigula ) 1 0.02% 1 0,01% 
Muskrat (Ondantra zibethicus ) 2 0.03% 2 0.01% 
Carnivores (Camivora) 1 0.04% 1 0.01% 
Wolves, dogs/coyotes, and foxes (Canidae) 2 0.05% - 2 0.03% 4 0.03% 
Dog, coyote, or wolf f^anis sp.) 12 0.29% 1 0.04% 133 1.70% 146 1.00% 
Domestic dog (Canis familiaris ) 1 0.01% 1 0.01% 
Probable domestic dog (Janis cf.familiaris) 1 0.01% 1 0.01% 
Gray fox (Urocyon cinereoar^enteus ) 4 0.10% 3 0.04% 7 0.05% 
Badger (Taxidea taxus) 1 0.01% 1 0.01% 



NSP of faunal remains from Los Pozos, divided into conservative fluoride date groups, continued. 
Earliest Middle Latest Unknown Total NSP 

Bobcat or mountain lion (Felis sp.) 1 0.01% 1 0.01% 
Bobcat {Felis nifiis) 1 0.04% 4 0.05% 5 0.03% 
Unspecified artiodactyl (Artiodactyla) 2 1.03% 355 8,63% 58 2.34% 296 3.79% 711 4.87% 
Unspecified deer Qdocoileus sp.) 1 0.51% 36 0.87% 15 0.61% 57 0.73% 109 0.75% 
Mule deer (Odocoileus hemionus ) 1 0.01% 1 0.01% 
Pronghom antelope (/Lntilocapm americana ) 11 0.27% 2 0.08% 8 0.10% 21 0.14% 
Bighorn sheep (Ovis canadensis ) 28 0.68% 5 0.20% 24 0.31% 57 0.39% 
Unspecified large mammal 27 13.85% 548 13.32% 301 12.15% 1003 12.84% 1879 12.87% 
Unspecified large-medium mammal 3 0.07% 6 0.24% 20 0.26% 29 0.20% 
Unspecified medium mammal 1 0.51% 18 0.44% 15 0.61% 29 0.37% 63 0.43% 
Unspecified medium-small mammal 2 0.05% 1 0.04% 22 0.28% 25 0.17% 
Unspecified small mammal 71 36.41% 953 23.16% 937 37.81% 2169 27.78% 4130 28.29% 
Unspecified very small mammal 7 0.17% 7 0.05% 
Unknown animal 3 1.54% 23 0.56% 19 0.77% 109 1.40% 154 1.06% 
Unspecified small mammal/bird 11 0.27% 2 0.08% 2 0.03% 15 0.10% 
Grand Total 195 4115 2478 7809 14597 



Human modifications on bone from Los Pozos. 
Chop or Stained Tool/artifact Possible Total NISP 

cut marks tool/artifact 
Unspecified turtle or tortoise (Testudinata) 1 2.13% 1 2.13% 1 2.13%, 47 
Sonoran mud turtle {Kinosternon sonoriense ) 1 33.33%o 3 
Roadrunner {Geococcyx californianus ) 1 10.00% 10 
Unspecified medium bird 1 12.50% 8 
Jackrabbit (Lepus sp.) 1 0.23% 5 1.15%, 2 0.46%o 436 
Blacktailed jackrabbit {Lepus californiciis ) 4 0.11% 1* 0.03%, 2 0.06% 1 0.03%, 3524 
Dog, coyote, or wolf ^anis sp.) 2 0.26% 769 
Gray fox (Urocyon cinereoargenteus ) 2 1.37% 2 131% 1 0.68%, 146 
Bobcat (Felis rufus ) 1 14.29%o 7 
Unspecified artiodactyl (Artiodactyla) 1 20.00%, 5 
Unspecified deer (Ddocoileus sp.) 7 0.98% 95 13.36%o 9 1.27%, 711 
Mule deer (Odocoileus hemionus ) 17 15.60%o 2 1.83% 109 
Pronghom antelope {Antilocapra americana 1 100.00%, 1 
Bighorn sheep (Qvis canadensis ) 2 9.52% 21 
Unspecified very large mammal 2 3.51% 2 3.51%, 1 1.75%o 57 
Unspecified large mammal 7 0.37%, 1* 0.05%, 109 5.80%, 15 0.80% 1879 
Unspecified large-medium mammal 1 3.45% 29 
Unspecified medium-small mammal 1 4.00%, 25 
Unspecified small mammal 4 0.10%, 1 0.02%, 4130 
unknown animal 1 0.65% 154 
Total 25 3 246 33 

* includes 1 specimen with possible red ochre stains 



Non-cultural modifications on bone from Los Pozos. 

Unspecified bony fish (Osteichthyes) 
Unspecified frog or toad (Salientia) 
Unspecified toad (jiufo sp.) 
Unspecified turtle or tortoise (Testudinata) 
Mud turtle (Kinosternon sp.) 
Sonoran mud turtle (Kinosternon sonoriense ) 
Desert tortoise (Gophems agassizi) 
Probable desert tortoise (cf.Gopherus agassizi) 
Indetemiinate lizard (Sauria) 
Unspecified iguanid lizard (Iguanidae) 
Unspecified non-poisonous snake (Colubridae) 
Unspecified bird 
Swans, geese, or ducks (Anatidae) 
Kites, hawks, or eagles (Accipitridae) 
Sharp-shinned hawk (Accipiter striatus) 
Unspecified large hawk 0uteo sp.) 
Unspecified quail (Callipepla sp.) 
Rails, gaUinules, and coots (Rallidae) 
Roadrunner (Geococcyx californianus ) 
Screech owl (Oto sp.) 
Goatsuckers (Caprimulgidae) 
Perching birds (Passeriformes) 
Unspecified raven or crow (Jorvus sp.) 
Common raven (Corvus corax ) 
Blackbirds, orioles, or allies (Icteridae) 
Unspecified large bird 
Unspecified medium bird 
Unspecified medium-small bird 
Unspecified small bird 
Mammal 

Calcium carbonate buildup 
<1/4 1/4-1/2 1/2-3/4 >3/4 

1 12.50% 
34 53.97% 4 6.35% 1 1.59% 1 1.59% 
60 49.59% 2 1.65% 
5 10.64% 17 36.17% 4 8.51% 2 4.26% 
8 42.11% 4 21.05% 

5 41.67% 

2 100.00% 
1 100.00% 
1 50.00% 

4 14.29% 2 7.14% 

2 20.00% 
1 100.00% 
1 16.67% 
1 9.09% 
1 100.00% 

1 100.00% 

1 10.00% 1 10.00% 
1 12.50% 4 50.00%, 

2 40.00% 
1 33.33% 

126 28.90% 50 11.47% 13 2.98% 2 0.46% 



Non-cultural modifications on bone from Los Pozos, continued. 
Calcium carbonate buildup 

<m 1/4-1/2 1/2-3/4 >3/4 
Unspecified bat (Chiroptera) 
Unspecified rabbit or hare (Leporidae) 14 42.42% 3 9.09% 
Cottontail rabbit (Sylvilagus sp.) 467 31.75% 144 9.79% 59 4.01% 9 0.61% 
Jackrabbit (Lepus sp.) 1219 34.59% 377 10.70% 173 4.91% 29 0.82% 
Antelope jactoabbit (J^epus alleni) 127 34.14% 35 9.41% 19 5.11% 10 2.69% 
Blacktailed jackrabbit [Lepus californicus ) 250 32.51% 90 11.70% 47 6.11% 10 1.30% 
Unspecified rodent (Rodentia) 1 20.00% 1 20.00% 
Small rodent 2 10.53% 1 5.26% 
Medium rodent 6 14.29% 3 7.14% 
Large rodent 1 50.00% 
Rock squirrel (Spermophilus variegatus ) 
Round-tailed ground squirrel Spermophilus tereticaudus ) 1 2.63% 
Hams' antelope squirrel ^mmospermophilus harrisii) 
Unspecified ground squirrel ^permophilus/Ammospermophilus ) 2 18.18% 1 9.09% 1 9.09% 
Pocket gopher (Thomomys sp.) 3 37.50% 2 25.00% 
Pocket mice and kangaroo rats (Heteromyidae) 1 100.00% 
Pocket mouse (Pero^athus sp.) 4 10.00% 
Kangaroo rat (Dipodomys sp.) 1 9.09% 3 27.27% 
Unspecified New World rat or mouse (Cricetinae) 1 33.33% 2 66.67% 
Unspecified small New World rat or mouse (Cricetinae) 1 50.00% 
Unspecified medium New World rat or mouse (Cricetinae) 4 26.67% 2 13.33% 4 26.67% 
Cotton rat (Sigmodon sp.) 1 16.67% 2 33.33% 
Woodrat (Neotoma sp.) 4 22.22% 1 5.56% 
White-throated woodrat Scotoma albigida ) 1 100.00% 
Muskiat (Ondanira zibethicus ) 1 50.00% 
Carnivores (Camivora) 1 100.00% 
Wolves, dogs/coyotes, and foxes (Canidae) 1 25.00% 2 50.00% 
Dog, coyote, or wolf f!anis sp.) 16 10.96% 3 2.05% 1 0.68% 
Domestic dog (Canis familiaris ) 
Probable domestic dog (Janis cf. familiaris) 



Non-cultural modifications on bone from Los Pozos, continued. 
Calcium carbonate buildup 

<1/4 1/4-1/2 1/2-3/4 >3/4 
Gray fox (Urocyon cinereoargenteus ) 1 14.29% 1 14.29% 
Badger (Taxidea taxus) 1 100.00% 
Bobcat ormountain lion {Felis sp.) 1 100.00% 
Bobcat {Felis rufus) 2 40.00% 1 20.00% 
Unspecified artiodactyl (Artiodactyla) 206 28.97% 69 9.70% 32 4.50% 10 1.41% 
Unspecified deer Qdocoileus sp.) 24 22.02% 11 10.09% 7 6.42% 1 0.92% 
Mule deer (Odocoileus hemionus ) 
Pronghorn antelope (/intilocapra americana ) 6 28.57% 2 9.52% 
Bighorn sheep (Ovis canadensis ) 12 21.05% 6 10.53% 5 8.77% 1 1.75% 
Unspecified large mammal 793 42.20% 378 20.12% 130 6.92% 54 2.87% 
Unspecified large-medium mammal 9 31.03% 2 6.90% 4 13.79% 
Unspecified medium mammal 20 31.75% 8 12.70% 5 7.94% 3 4.76% 
Unspecified medium-small mammal 2 8.00% 2 8.00% 
Unspecified small mammal 2018 48.86% 452 10.94% 127 3.08% 31 0.75% 
Unspecified very small mammal 
Unknown animal 32 20.78% 14 9.09% 14 9.09% 2 1.30% 
Unspecified small mammal/bird 4 26.67% 6 40.00% 
Grand Total 5508 37.73% 1708 11.70% 653 4.47% 170 1.16% 



Non-cultural modifications on bone from Los Pozos, continued. 
Root Eroded Abraded Stained 

etched 
Unspecified bony fish (Osteichthyes) 7 87.50% 
Unspecified frog or toad (Salientia) 8 12.70% 11 17.46% 3 4.76% 
Unspecified toad ((iufo sp.) 62 51.24% 27 22.31% 5 4.13% 
Unspecified turtle or tortoise (Testudinata) 9 19.15% 6 12.77% 2 4.26% 11 23.40% 
Mud turtle (Kinostemon sp.) 1 5.26% 2 10.53% 
Sonoran mud turtle {Kinostemon sonoriense ) 1 33.33% 
Desert tortoise (Gopherus agassizi) 1 8.33% 1 8.33% 3 25.00% 
Probable desert tortoise (cf.Gopherus agassizi) 
Indeterminate lizard (Sauria) 1 100.00% 
Unspecified iguanid lizard (Iguanidae) 
Unspecified non-poisonous snake (Coliibridae) 
Unspecified bird 1 100.00% 
Swans, geese, or ducks (Anatidae) 1 50.00% 
Kites, hawks, or eagles (Accipitridae) 1 100.00% 
Sharp-shinned hawk (4-Ccipiter striatus ) 2 66.67% 
Unspecified large hawk §uteo sp.) 1 50.00% 
Unspecified quail (Callipepla sp.) 10 35.71% 2 7.14% 1 3.57% 
Rails, gallinules, and coots (Rallidae) 1 100.00% 
Roadrunner (Geococcyx californianus ) 5 50.00% 1 10.00% 
Screech owl (Ote sp.) 1 100.00% 
Goatsuckers (Caprimulgidae) 4 66.67% 
Perching birds (Passeriformes) 3 27.27% 
Unspecified raven or crow Corvits sp.) 1 100.00% 
Common raven {Corvus corax ) 
Blackbirds, orioles, or allies (Icteridae) 
Unspecified large bird 8 80.00% 2 20.00% 
Unspecified medium bird 2 25.00% 2 25.00% 
Unspecified medium-small bird 2 40.00% 3 60.00% 
Unspecified small bird 2 66.67% 1 33.33% 
Mammal 22 5.05% 145 33.26% 4 0.92% .50 11.47% 



Non-cultural modifications on bone from Los Pozos, continued. 
Root 

etched 
Eroded Abraded Stained 

Unspecified bat (Chiroptera) 
Unspecified rabbit or hare (Leporidae) 1 3.03% 4 12.12% 3 9.09% 
Cottontail rabbit (Sylvilagiis sp.) 401 27.26% 128 8.70% 6 0.41% 235 15.98% 
Jackrabbit (Lepus sp.) 708 20.09% 461 13.08% 33 0.94% 659 18.70% 
Antelope jackrabbit (Lepus alleni) 98 26.34% 74 19.89% 6 1.61% 81 21.77% 
Blacktailed iackrabbit (Lepus californicus ) 210 27.31% 101 13.13% 13 1.69% 155 20.16% 
Unspecified rodent (Rodentia) 1 20.00% 1 20.00% 
Small rodent 2 10.53% 1 5.26% 3 15.79% 
Medium rodent 12 28.57% 1 2.38% 5 11.90% 
Large rodent 1 50.00% 
Rock squiiTel (Spermophilus variegattis ) 1 100.00% 
Round-tailed ground squirrel Spermophilus tereticaudus ) 2 5.26% 
Harris' antelope squirrel (immospermophilus harrisii) 1 100.00% 
Unspecified ground squirrel ^permophilus/Ammospermophilus ) 9 81.82% 
Pocket gopher (Thomomys sp.) 3 37.50% 1 12,50% 
Pocket mice and kangaroo rats (Heteromyidae) 
Pocket mouse (Perognathiis sp.) 9 22.50% 2 5.00% 4 10.00% 
Kangaroo rat (Dipodomys sp.) 5 45.45% 1 9.09% 2 18.18% 
Unspecified New World rat or mouse (Cricetinae) 2 66.67% 
Unspecified small New World rat or mouse (Cricetinae) 1 50.00% 1 50.00% 
Unspecified medium New World rat or mouse (Cricetinae) 6 40.00% 1 6.67% 4 26.67% 
Cotton rat (Sigmodon sp.) 2 33.33% 1 16.67% 
Woodrat (Neotoma sp.) 5 27.78% 2 11.11% 
White-throated woodrat (tfeotoma albigula ) 
Muskrat (Ondantra zibethicus ) 1 50.00% 
Carnivores (Carnivora) 1 100.00% 1 100.00% 
Wolves, dogs/coyotes, and foxes (Canidae) 1 25.00% 1 25.00% 
Dog, coyote, or wolf (Janis sp.) 8 5.48% 6 4.11% 10 6.85% 
Domestic dog (Canis familiaris ) 
Probable domestic dog (2onis cf. familiaris) 



Non-cultural modifications on bone from Los Pozos. continued. 
Root Eroded Abraded Stained 

etched 
Gray fox (Urocyon cinereoargenteiis ) 1 14.29% 1 14.29% 
Badger (Taxidea taxus ) 1 100.00% 
Bobcat or tnoimtain lion (Felis sp.) 
Bobcat (Felis rufiis) 2 40.00% I 20.00% 2 40.00% 
Unspecified artiodactyl (Artiodactyla) 98 13.78% 270 37.97% 2 0.28% 150 21.10% 
Unspecified deer pdocoileus sp.) 22 20.18% 41 37.61% 22 20.18% 
Mule deer (Odocoileus hemiomis ) 1 100.00% 
Pronghorn antelope (Antilocapra americana ) 7 33.33% 8 38.10% 3 14.29% 
Bighorn sheep (Ovis canadensis ) 17 29.82% 18 31.58% 10 17.54% 
Unspecified large mammal 115 6.12% 602 32.04% 25 1.33% 223 11.87% 
Unspecified large-medium mammal 5 17.24% 7 24.14% 3 10.34% 
Unspecified medium mainmal 7 11.11% 8 12.70% 1 1.59% 16 25.40% 
Unspecified medium-small mammal 7 28.00% I 4.00% 
Unspecified small mammal 888 21.50% 620 15.01% 62 1.50% 470 11.38% 
Unspecified very small mammal 1 14.29% 
Unknown animal 19 12.34% 17 11.04% 2 1.30% 29 18.83% 
Unspecified small mammal/bird 2 13.33% 2 13.33% 9 60.00% 
Grand Total 2808 19.24% 2593 17.76% 159 1.09% 2195 15.04% 

UJ 
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Non-cultural modifications on bone from Los Pozos, continued. 
Stained/ Crystal Pathological Fossilized 
abraded growth 

Unspecified bony fish (Osteichthyes) 
Unspecified frog or toad (Salientia) 1 1.59% 
Unspecified toad (Pufo sp.) 
Unspecified turtle or tortoise (Testudinata) 1 2.13% 2 4.26% 
Mud turtle (Kinoslernon sp.) 
Sonoran mud turtle (Kinosternon sonoriense ) 
Desert tortoise (Gopherus agassizi) 
Probable desert tortoise (cf.Gopherus agassizi) 1 4.55% 
Indeterminate lizai'd (Sauria) 
Unspecified iguanid hzard (Iguanidae) 
Unspecified non-poisonous snake (Colubridae) 
Unspecified bird 
Swans, geese, or ducks (Anatidae) 1 50.00% 
Kites, hawks, or eagles (Accipitridae) 
Sharp-shinned hawk (Accipiter striatus ) 
Unspecified large hawk ^uteo sp.) 
Unspecified quail (Callipepla sp.) 
Rails, gallinules, and coots (Rallidae) 
Roadrunner (Geococcyx californiamis ) 3 30.00% 
Screech owl {Otiis sp.) 
Goatsuckers (Caprimulgidae) 
Perching birds (Passeriformes) 
Unspecified raven or crow (Joryns sp.) 
Common raven {Corvus corax ) 
Blackbirds, orioles, or allies (Icteridae) 
Unspecified large bird 
Unspecified medium bird 
Unspecified medium-small bird 
Unspecified small bird 
Mammal 32 7.34% 



Non-cultural modifications on bone from Los Pozos, continued. 
Stained/ Crystal Pathological Fossilized 
abraded growth 

Unspecified bat (Chiroptera) 
Unspecified rabbit or hare (Leporidae) 
Cottontail rabbit (Sylvilagus sp.) 2 0.14% 27 1.84% 1 0.07% 2 0.14% 
Jackrabbit (Lepus sp.) 1 0.03% 112 3.18% 3 0.09% 1 0.03% 
Antelope jackrabbit (Lepus alleni) 1 021% 17 4.57% 2 0.54% 
Blacktailed jackrabbit (Lepus californicus ) 4 0.52% 31 4,03% 
Unspecified rodent (Rodentia) 
Small rodent 
Medium rodent 
Large rodent 
Rock squirrel (Spermophilus variegatiis ) 
Round-tailed ground squirrel Spermophilus tereticaiidus ) 
Harris' antelope squin-el (Ammospermophilus harrisii) 
Unspecified ground squiiTel ^permophilus/Ammospermophilus ) 
Pocket gopher (Thomomys sp.) 1 12.50% 
Pocket mice and kangaroo rats (Heteromyidae) 
Pocket mouse (Perognathus sp.) 
Kangaroo rat (Dipodomys sp.) 
Unspecified New World rat or mouse (Cricetinae) 
Unspecified small New World rat or mouse (Cricetinae) 
Unspecified medium New World rat or mouse (Cricetinae) 
Cotton rat (Sigmodon sp.) 
Woodrat (Neotoma sp.) 2 11.11% 
White-throated woodrat ^eotoma albigula ) 
Muskrat (Ondantra zibethicus ) 
Carnivores (Carnivora) 
Wolves, dogs/coyotes, and foxes (Canidae) 
Dog, coyote, or wolf ^anis sp.) 
Domestic dog (Canis familiaris) 
Probable domestic dog Canis cL familiaris) 



Non-cultural modifications on bone from Los Pozos, continued. 
Stained/ 
abraded 

Ciystal 
growth 

Pathological Fossilized 

Gray fox (Urocyon cinereoargenieus ) 
Badger (Taxidea taxus) 
Bobcat or mountain lion (pelis sp.) 
Bobcat {Felis rufus) 
Unspecified artiodactyl (Artiodactyla) 
Unspecified deer Qdocoileus sp.) 
Mule deer (Odocoileus hemionus ) 
Pronghorn antelope l/lntilocapra americana ) 
Bighorn sheep (Ovis canadensis ) 
Unspecified large mammal 
Unspecified large-medium mammal 
Unspecified medium mammal 
Unspecified medium-small mammal 
Unspecified small mammal 
Unspecified very small mammal 
Unknown animal 
Unspecified small mammal/bird 
Grand Total 

33 4.64% 
3 2.75% 

1 

1 

0.16% 48 

4.76% 
1.75% 
2.55% 

6 24.00% 
1 0.02% 71 1.72% 

2 1.30% 

13 0.09% 393 2.69% 

0.14% 
2.75% 

1 

10 

0.65% 

0.07% 

0.02% 

0.05% 



Non-cultural modifications on bone from Los Pozos, continued. 
Intrusive Intrusive 

(color) (completeness) Total NSP 
Unspecified bony fish (Osteichthyes) 8 
Unspecified frog or toad (Salientia) 1 1.59% 63 
Unspecified toad (Piifo sp.) 121 
Unspecified turtle or tortoise (Testudinata) 47 
Mxxdtmi\Q{Kinosternon sp.) 19 
Sonoran mud turtle (Kinosternon sonoriense ) 3 
Desert tortoise (Gophenis agassizi) 12 
Probable desert tortoise (cf.Gopherus agassizi) 22 
Indeterminate lizard (Sauria) 1 
Unspecified iguanid lizard (Iguanidae) 4 
Unspecified non-poisonous snake (Colubridae) 2 
Unspecified bird 1 
Swans, geese, or ducks (Anatidae) 2 
Kites, hawks, or eagles (Accipitridae) 1 
Shaip-shinned hawk 0-ccipiter striatus ) 3 
Unspecified large hawk 0uteo sp.) 2 
Unspecified quail ^allipepla sp.) 28 
Rails, gallinules, and coots (Rallidae) 1 
KondmnnQX {Geococcyx californianus ) 10 
Screech owl (Otus sp.) 1 
Goatsuckers (Caprimulgidae) 6 
Perching birds (Passerifomies) 11 
Unspecified raven or crow Corvus sp.) 1 
Common raven (Corvus corax ) 1 
Blackbirds, orioles, or allies (Icteridae) 1 
Unspecified large bird 10 
Unspecified medium bird 8 
Unspecified medium-small bird 5 
Unspecified small bird 3 
Mammal 436 



Non-cultural modificatiops on bone from Los Pozos, continued. 
Intrusive Intrusive 

(color') fcompleteness) Total NSP 
Unspecified bat (Chiroptera) 1 
Unspecified rabbit or hare (Leporidae) 33 
Cottontail rabbit (Sylvilagus sp.) 15 1.02% 1471 
Jackrabbit (Lepwi' sp.) 1 0.03% 1 0.03% 3524 
Antelope iackrabbit (Lepm alleni) 372 
Blacktailed iackrabbit (Lepus californicus ) 769 
Unspeciiled rodent (Rodentia) 5 
Small rodent 5 26.32% 19 
Medium rodent 2 4.76% 42 
Large rodent 2 
Rock squirrel (Spermophilus variegatus ) 1 
Round-tailed ground squirrel (ipermophilus tereticaudus ) 37 97.37% 38 
Harris' antelope squirrel (Ammospermophilus harrisii) 1 
Unspecified ground squirrel ^permophilus/Ammospermophilus ) 1 9.09% 11 
Pocket gopher (Thomomys sp.) 8 
Pocket mice and kangaroo rats (Heteromyidae) ] 

Pocket mouse (Perognathus sp.) 15 37.50% 40 
Kangaroo rat (Dipodomys sp.) 11 
Unspecified New World rat or mouse (Cricetinae) 3 
Unspecified small New World rat or mouse (Cricetinae) 2 
Unspecified medium New World rat or mouse (Cricetinae) 15 
Cotton rat (Sigmodon sp.) 6 
Woodrat (Neotoma sp.) 18 
White-throated woodrat ^eotoma albigula ) 1 
Muskrat {Ondantra zibefhicus ) 2 
Carnivores (Camivora) 1 
Wolves, dogs/coyotes, and foxes (Canidae) 4 
Dog, covote, or wolf (Janis sp.) 146 
Domestic dog (Canis familiar is ) 1 
Probable domestic dog Canis cf. familiaris) 1 



Non-cultural modifications on bone from Los Pozos, continued. 
Intrusive Intrusive 

(color) (completeness) Total NSP 
Gray fox (Urocyon cinereoargenteus ) 1 
Badger (Taxidea taxus ) 1 
Bobcat or mountain lion (Fe/zs sp.) I 
Bobcat (Felis mfus) 5 
Unspecified artiodactyl (Artiodactyla) 711 
Unspecified deer Pfioco/fem sp.) 109 
Mule deer (Odocoileus hemionus ) 1 
Pronghorn antelope (Antilocapra americana ) 21 
Bighorn sheep {Ovis canadensis ) 57 
Unspecified large mammal 1879 
Unspecified large-medium mammal 29 
Unspecified medium mammal 63 
Unspecified medium-small mammal 25 
Unspecified small mammal 4130 

Unspecified very small mammal 7 
Unknown animal 154 

Unspecified small mammal/bird 15 
Grand Total 10 0.07% 68 0.47% 14597 

OJ 
00 



Incidents of burning on faunal remains from Los Pozos. 
Light 
brown 

Partially 
charred 

Charred 
black 

Brown/ 
calcined 

Unspecified frog or toad (Salientia) 1* 1.59% 
Unspecified toad (Bw/b sp.) 1 0.83% 
Unspecified turtle or tortoise (Testudinata) 7 14.89% 2 4.26% 
Mud turtle (Kinosternon sp.) 2 10.53% 3 15.79% 
Desert tortoise (Gophens agassizi) 2 16.67% 1 8.33% 
Unspecified non-poisonous snake (Colubridae) 1 50.00% 
Roadrurmer (Geococcyx californianus ) 1 10.00% 
Perching birds (Passeriformes) 1 9.09% 
Common raven (Corvus corax ) 1 100.00% 
Blackbirds, orioles, or allies (Icteridae) 1 100.00% 
Unspecified medium bird 1 12.50% 
Mammal 22 5.05% 13 2.98% 23 5.28% 1 0.23% 
Unspecified rabbit or hare (Leporidae) 2 6.06% 1 3.03% 
Cottontail rabbit (Sylvilagus sp.) 163 11.08% 72 4.89% 42 2.86% 
Jackrabbit (Lepus sp.) 416 11.80% 232 6.58% 168 4.77% 
Antelope jactaabbit {Lepus alleni) 33 8.87% 28 7.53% 18 4.84% 1 0.27% 
Blacktailed jackrabbit (Lepus californicus ) 80 10.40% 76 9.88% 49 6.37% 2 0.26% 
Small rodent 1 5.26% 
Medium rodent 3 7.14% 2 4.76% 
Pocket gopher (Thomomys sp.) 1 12.50% 1 12.50% 
Kangaroo rat (Dipodomys sp.) 1 5.26% 1 5.26% 
Unspecified medium New World rat or mouse (Cricetinae) 1 6.67% 1 6.67% 
Cotton rat (Sigmodon sp.) 1 16.67% 
Woodrat (Neotoma sp.) 1 5.56% 1 5.56% 
Wolves, dogs/coyotes, and foxes (Canidae) 1 25.00% 
Dog, coyote, or wolf f!anis sp.) 2 1.37% 7 4.79% 4 2.74% 
Probable domestic dog partis cf. familiaris) 1 100.00% 
Gray fox (Urocyon cinereoargenteus ) 1 14.29% 
Bobcat (Felis rufiis) 1 20.00% 1 20.00% 

* includes 1 specimen burned or stained 



Incidents of burning on faunal remains from Los Pozos, continued. 
Light 
brown 

Partially 
chaired 

Charred 
black 

Brown/ 
calcined 

Unspecified artiodactyl (Artiodactyla) 28 3.94% 71 9.99% 82 11.53% 1 0.14% 
Unspecified deer Qdocoileus sp.) 2 1.83% 18 16.51% 5 4.59% 
Pronghom antelope (/Lntilocapra americana ) 1 4.76% 5 23.81% 3 14.29% 
Bighorn siieep (Ovis canadensis ) 4 7.02% 
Unspecified large mammal 194 10.32% 223 11.87% 215 11.44% 9 0.48%. 
Unspecified large-medium mammal 1 3.45% 4 13.79% 5 17.24% 
Unspecified medium mammal 5 7.94% 8 12.70% 7 11.11% 
Unspecified medium-small mammal 1 4.00% 1 4.00% 1 4.00% 
Unspecified small mammal 572 13.85% 242 5.86% 271 6,56% 12 0.29% 
Unknown animal 4 2.60% 7 4.55% 2 1.30% 1 0.65% 
Total 1541 10.56% 1029 7.05% 908 6.22% 27 0.18% 



Incidents of burning on faunal remains from Los Pozos, continued. 
Charred/ Blue/ Calcined All Total NSP 
calcined gray burning 

Unspecified frog or toad (Salientia) 1 1.59% 63 
Unspecified toad ^ufo sp.) 1 0.83% 121 
Unspecified turtle or tortoise (Testudinata) 1 2.13% 10 21.28% 47 
Mud turtle (Kinosternon sp.) 1 5.26% 6 31.58% 19 
Desert tortoise {Gophems agassizi) 3 25.00% 12 
Unspecified non-poisonous snake (Colubridae) 1 50.00% 2 
Roadrunner (Geococcyx californianus ) 1 10.00% 10 
Perching birds (Passeriformes) 1 9.09% 11 
Common raven (Corvus corax ) 1 100.00% 1 
Blackbirds, orioles, or allies (Icteridae) 1 100.00% 1 
Unspecified medium bird 1 12.50% 8 
Mammal 7 1.61% 5 1.15% 10 2.29% 81 18.58% 436 
Unspecified rabbit or hare (Leporidae) 1 3.03% 1 3.03% 5 15.15% 33 
Cottontail rabbit (Sylvilagus sp.) 6 0.41% 6 0.41% 29 1.97% 318 21.62% 1471 
Jackrabbit (Lepwj sp.) 33 0.94% 45 1.28% 75 2.13% 969 27.50% 3524 
Antelope jackrabbit (Lepus alleni) 1 0.27% 3 0.81% 3 0.81% 87 23.39% 372 
Blacktailed jackrabbit (Lepus caUfornicus ) 10 1.30% 6 0.78% 9 1.17% 232 30.17% 769 
Small rodent 1 5.26% 19 
Medium rodent 1 2.38% 6 14.29% 42 
Pocket gopher (Thomomys sp.) 2 25.00% 8 
Kangaroo rat (Dipodomys sp.) 2 10.53% 19 
Unspecified medium New World rat or mouse (Cricetinae) 2 13.33% 15 
Cotton rat (Sigmodon sp.) 1 16.67% 6 
Woodrat (Neotoma sp.) 2 11.11% 18 
Wolves, dogs/coyotes, and foxes (Canidae) 1 25.00% 2 50.00% 4 
Dog, coyote, or wolf (Janis sp.) 13 8.90% 146 
Probable domestic dog Canis cf. familiaris) 1 100.00% 1 
Gray fox (Urocyon cinereoargenteus ) 1 14.29% 2 28.57% 7 
Bobcat (Felis nifus) 1 20.00% 3 60.00% 5 



Incidents of burning on faunal remains from Los Pozos, continued. 
Chan-ed/ 
calcined 

Blue/ 
gray 

Calcined All 
burning 

Total NSP 

Unspecified artiodactyl (Artiodactyla) 11 1.55% 10 1.41% 4 0.56% 207 29.11% 711 
Unspecified deer Qdocoileus sp.) 1 0.92% 2 1.83% 28 25.69% 109 
Pronghom antelope (Antilocapra americana ) 9 42.86% 21 
Bighorn sheep (Ovis canadensis ) 6 10.53% 1 1.75% 11 19.30% 57 
Unspecified large mammal 65 3.46% 41 2.18% 99 5.27% 846 45.02% 1879 
Unspecified large-medium mammal 1 3.45% 1 3.45% 1 3.45% 13 44.83% 29 
Unspecified medium mammal 1 1.59% 2 3.17% 23 36.51% 63 
Unspecified medium-small mammal 1 4.00% 1 4.00% 5 20.00% 25 
Unspecified small mammal 73 1.77% 80 1.94% 193 4.67% 1443 34.94% 4130 
Unknown animal 1 0.65% 4 2.60% 19 12.34% 154 
Total 218 1.49% 199 1.36% 438 3.00% 4360 29.87% 14597 



Non-human animal modifications on fauna from the site of Los Pozos 
Indeterminant Rodent Carnivore Digestion Total NISP 

gnawing gnawing gnawing 
Unspecified frog or toad (Salientia) 2 3.17% 63 
Mud turtle (Kinosternon sp.) 2 10.53% 19 
Probable desert tortoise (cf.Gophents agassizi) 21 95.45% 22 
Unspecified large hawk f^uteo sp.) 1 50.00% 2 
Unspecified quail (Callipepla sp.) 1 3.57% 28 
Unspecified medium-small bird I 20.00% 5 
Mammal 4 0.92% 436 
Cottontail rabbit (Sylvilagus sp.) 7 0.48% 11 0.75% 36* 2.45% 2 0.14% 1471 
Jackrabbit {Lepiis sp.) 6 0.17% 23 0.65% 53** 1.50% 5* 0.14% 3524 
Antelope jackrabbit (Lepus alleni) 2 0.54% 3 0.81% 18* 4.84% 2** 0.54% 372 
Blaektailed jackrabbit {Lepus californicus ) 1 0.13% 4 0.52% 1.30% 0.65% 769 
Unspecified ground squirrel ^permophilus/Ammospermophilus ) 1 9.09% 1 9.09% 11 
Pocket gopher (Thomomys sp.) 1 12.50% 8 
Pocket mouse (Perognathiis sp.) 15 37.50% 40 
Unspecified medium New World rat or mouse (Cricetinae) I 6.67% 15 
Woodrat (Neotoma sp.) 1 5.56% 18 
Dog, coyote, or wolf f!ams sp.) 1 0.68% 2** 1.37% 146 
Grray fox (Urocyon cinereoargenteus ) 1 14.29% 7 
Unspecified artiodactyl (Artiodactyla) 1 0.14% 2 0.28% 19* 2.67% 711 
Unspecified deer Qdocoileus sp.) 4 3.67% 109 
Pronghom antelope 0-ntilocapra americana ) 5 23.81% 21 
Bighorn sheep (Ovis canadensis ) 1 1.75% 6 10.53% 57 
large mammal 2 0.11% 5 0,27% 36 1.92% 1879 
large-medium mammal 1 3.45% 29 
medium mammal 1 1.59% 1 1.59% 63 
medium-small mamma! 1 4.00% 25 
small mammal 1 0.02% 7 0.17% 51 1.23% 1 0.02% 4130 
unknown animal 154 
Total 23 0.16% 58 0.40% 293 2.01% 15 0.10% 14597 
*includes 3 specimens with possible carnivore gnawing **includes 1 specimen with possible carnivore gnawing 

***includes 2 specimens with possible carnivore gnawing 



Fragmentation of bone at Los Pozos. 
Complete Nearly Complete except >3/4 

complete for epiphyses complete 
Unspecified bony fish (Osteichthyes) 
Unspecified frog or toad (Salientia) ] 1.59% 9 14.29% 1 1.59% 4 6.35% 
Unspecified toad ^ufo sp.) 25 20.66% 17 14.05% 3 2.48% 31 25.62% 
Unspecified turtle or tortoise (Testudinata) 3 6.38% 2 4.26% 
Mud turtle (Kinosternon sp.) 
Sonoran mud turtle (Kinosternon sonoriense ) 2 66.67% 
Desert tortoise (Gopherus agassizi ) 
Probable desert tortoise (cf.Gopherus agassizi ) 7 31.82% 1 4.55% 
Indeterminate lizard (Sauria) 
Unspecified iguanid lizard (Iguanidae) 3 75.00% 1 25.00% 
Unspecified non-poisonous snake (Colubridae) 1 50.00% 1 50.00% 
Unspecified bird 
Swans, geese, or ducks (Anatidae) 
Kites, hawks, or eagles (Accipitridae) 
Sharp-shinned hawk (/iccipiter striatus) 2 66.67% 1 33.33% 
Unspecified large hawk ijiuteo sp.) 2 100.00% 
Unspecified quail (Callipepla sp.) 3 10.71% 3 10.71% 
Rails, gallinules, and coots (Rallidae) 
Roadrunner (Geococcyx californianus ) 
Screech owl (Otus sp.) 1 100.00% 
Goatsuckers (Caprimulgidae) 
Perching birds (Passerifoimes) 2 18.18% 1 9.09% 4 36.36% 
Unspecified raven or crow Corvus sp.) 
Common raven (Corvus corax ) 
Blackbirds, orioles, or allies (Icteridae) 1 100.00% 
Unspecified large bird 
Unspecified medium bird 
Unspecified medium-small bird 
Unspecified small bird 
Mammal 

1 10.00% 2 20.00% 

1 0.23% 



Fragmentation of bone at Los Pozos, continued. 
Complete Nearly 

complete 
Complete except >3/4 

for epiphyses complete 
Unspecified bat (Chiroptera) 1 100.00% 
Unspecified rabbit or bare (Leporidae) 1 3.03% 1 3.03% 
Cottontail rabbit (Sylvilagus sp.) 78 5.30% 57 3.87% 41 2.79% 
Jackrabbit (Lepus sp.) 246 6.98% 144 4.09% 2 0.06% 96 2.72% 
Antelope jackrabbit (Lepus alleni) 16 4.30% 9 2.42% 10 2.69% 
Blacktailed jacki'abbit (Lepus califomicus ) 33 4.29% 13 1.69% 25 3.25% 
Unspecified rodent (Rodentia) 
Small rodent 3 15.79% 3 15.79% 3 15.79% 
Medium rodent 6 14.29% 5 11.90% 
Large rodent 
Rock squin-el (Spermophilus variegatus ) 
Round-tailed ground squirrel Spermophilus tereticaudus ) 25 65.79% 10 26.32% 1 2.63% 
Harris' antelope squirrel (^mmospermophilus harrisii) 1 100.00% 
Unspecified ground squirrel ^permophilus/Ammospermophilus ) 1 9.09% 1 9.09% 1 9.09% 2 18.18% 
Pocket gopher (Thomomys sp.) 1 12.50% 1 12.50% 
Pocket mice and kangaroo rats (Heteromyidae) 
Pocket mouse (Perognathus sp.) 
Kangaroo rat (Dipodomys sp.) 
Unspecified New World rat or mouse (Cricetinae) 
Unspecified small New World rat or mouse (Cricetinae) 
Unspecified medium New World rat or mouse (Cricetinae) 
Cotton rat (Si^modon sp.) 
Woodrat (Neotoma sp.) 
White-throated woodrat (^eotoma alhigula ) 

{Ondantra zibethicus ) 
Carnivores (Carnivora) 
Wolves, dogs/coyotes, and foxes (Canidae) 
Dog, coyote, or wolf i2anis sp.) 
Domestic dog {Canis famiUaris ) 
Probable domestic dog Vanis cf. familiaris ) 

5.00% 13 32.50% 
I 9.09% 

1 50.00% 

12 8.22% 8 5.48% 

11 27.50% 
3 27.27% 

1 6.67% 

2 11.11% 

1 50.00% 

1 25.00% 
8 5.48% 
1 100.00% 



Fragmentation of bone at Los Pozos, continued. 
Complete Nearly Complete except >3/4 

complete for epiphyses complete 
Gray fox (Urocyon cinereoargenteus ) 1 14.29% 
Badger (Taxidea taxus) 1 100.00% 
Bobcat or mountain lion (Fe/w sp.) 1 100.00% 
Bobcat (Felis rufus) 2 40.00% 
Unspecified artiodactyl (Artiodactyla) 52 7.31% 26 3.66% 19 2.67% 
Unspecified deer Qdocoileus sp.) 27 24.77% 8 7.34% 2 1.83% 
Mule deer (Odocoileus hemiomis ) 
Pronghorn antelope (Antilocapra americana ) 6 28.57% 4 19.05% 
Bighorn sheep (Ovis canadensis ) 14 24.56% 4 7.02% 4 7.02% 
Unspecified large mammal 
Unspecified large-medium mammal 
Unspecified medium mammal 4 6.35% 1 1.59% 2 3.17% 
Unspecified medium-small mammal 
Unspecified small mammal 2 0.05% 1 0.02% 
Unspecified very small mammal 
Unknown animal 1 0.65% 
Unspecified small mammal/bird 
Total 571 3.91% 348 2.38% 8 0.05% 293 2.01% 



Fragmentation of bone at Los Pozos, continued. 
1/2-3/4 1/4-1/2 <1/4 Indeterrainaiit Total 

complete complete complete NSP 
Unspecified bony fish (Osteichthyes) 6 75.00% 2 25.00% 8 
Unspecified frog or toad (Salientia) 5 7.94% 8 12.70% 16 25.40% 19 30,16% 63 
Unspecified toad ^ufo sp.) 14 11.57% 12 9.92% 19 15.70% 121 
Unspecified turtle or tortoise (Testudinata) 1 2.13% 41 87.23% 47 
Mud turtle (Kinosternon sp.) 1 5.26% 18 94.74% 19 
Sonoraii mud turtle (Kinosternon sonoriense ) 1 33.33% 3 
Desert tortoise (Gopheriis a^assizi) 2 16.67% 1 8.33% 9 75.00% 12 
Probable desert tortoise (cf.Gopherus agassizi) 11 50.00% 3 13.64% 22 
Indeterminate lizard (Sauria) I 100,00% 1 
Unspecified iguanid lizard (Iguanidae) 4 
Unspecified non-poisonous snake (Colubridae) 2 
Unspecified bird 1 100.00% 1 
Swans, geese, or ducks (Anatidae) 1 50.00% 1 50.00% 2 
Kites, hawks, or eagles (Aceipitridae) 1 100.00% 1 
Sharp-shinned hawk (Accipiter striatus) 3 
Unspecified large hawk 0uteo sp.) 2 
Unspecified quail ^allipepla sp.) 7 25.00% 11 39.29% 4 14.29% 28 
Rails, gallinules, and coots (Rallidae) 1 100.00% 1 
Roadrunner {Geococcyx californianus ) 3 30.00% 6 60.00% 1 10,00% 10 
Screech owl (Otiis sp.) 1 
Goatsuckers (Caprimulgidae) 1 16.67% 5 83.33% 6 
Perching birds (Passeriformes) 2 18.18% 1 9.09% 1 9.09% 11 
Unspecified raven or crow Corvus sp.) 1 100.00% 1 
Common raven {Corvus corax ) 1 100,00% 1 
Blackbirds, orioles, or allies (Icteridae) 1 
Unspecified large bird 1 10.00% 2 20.00% 2 20.00% 2 20.00% 10 
Unspecified medium bird 1 12.50% 1 12.50% 6 75.00% 8 
Unspecified medium-small bird 1 20.00% 4 80.00% 5 
Unspecified small bird 1 33.33% 1 33.33% 1 33.33% 3 
Mammal 1 0.23% 315 72.25% 119 27.29% 436 



Fragmentation of bone at Los Pozos, continued. 
1/2-3/4 1/4-1/2 <1/4 Indeterminant Total 

complete complete complete NSP 
Unspecified bat (Cliiroptera) 1 
Unspecified rabbit or hare (Leporidae) 2 6.06% 29 87.88% 33 
Cottontail rabbit (Sylvilagus sp.) 132 8.97% 494 33.58% 669 45.48% 1471 
Jackrabbit (Lepus sp.) 213 6.04% 711 20.18% 2109 59.85% 3 0.09% 3524 
Antelope jackrabbit (Lepus alleni) 34 9.14% 104 27.96% 199 53.49% 372 
Blacktailed jackrabbit (Lepus californicus ) 65 8.45% 221 28.74% 412 53.58% 769 
Unspecified rodent (Rodentia) 1 20.00% 2 40.00% 2 40.00% 5 
Small rodent 4 21.05% 3 15.79% 3 15.79% 19 
Medium rodent 8 19.05% 16 38.10% 7 16.67% 42 
Large rodent 1 50.00% 1 50.00% 2 
Rock squin'el (Spermophilus variegatiis ) 1 100.00% 1 
Round-tailed ground squirrel Spermophilus tereticaudus ) 1 2.63% 1 2.63% 38 
Harris' antelope squiiTel (immospermophilus harrisii) 1 
Unspecified ground squirrel Spermophilus/Ammospermophilus ) 2 18.18% 3 27.27% 1 9.09% 11 
Pocket gopher (Thomomys sp.) 3 37.50% 3 37.50% 8 
Pocket mice and kangaroo rats (Heteromyidae) 1 100.00% 1 
Pocket mouse (Perognathus sp.) 8 20.00% 4 10.00% 2 5.00% 40 
Kangaroo rat (Dipodomys sp.) 4 36.36% 1 9.09% 2 18.18% 11 
Unspecified New World rat or mouse (Cricetinae) 1 33.33% 2 66.67% 3 
Unspecified small New World rat or mouse (Cricetinae) 1 50.00% 2 
Unspecified medium New World rat or mouse (Cricetinae) 3 20.00% 7 46,67% 4 26,67%. 15 
Cotton rat (5'i^mot/o77 sp.) 3 50.00% 3 50.00% 6 
Woodrat (Neotoma sp.) 4 22.22% 10 55.56% 2 11.11% 18 
White-throated woodrat d^eatoma albif::ula ) 1 100.00% 1 
Muskral (Ondantra zibethicus ) 1 50,00% 2 
Carnivores (Camivora) 1 100.00% 1 
Wolves, dogs/coyotes, and foxes (Canidae) 1 25.00% 2 50,00% 4 
Dog, coyote, or wolf ^anis sp.) 10 6.85% 46 31.51% 56 38.36% 6 4.11% 146 
Domestic dog (Canis familiaris ) 1 
Probable domestic dog Canis cf. familiaris) 1 100.00% 1 



Fragmentation of bone at Los Pozos, continued. 
1/2-3/4 1/4-1/2 <1/4 Indetenninant Total 

complete complete complete NSP 
Gray fox (Urocyon cinereoargenteus ) 1 14.29% 1 14.29% 4 57.14% 7 
Badger (Taxidea taxus ) 1 
Bobcat or mountain lion (pelis sp.) 1 
Bobcat {Felis rufus) 3 60.00% 5 
Unspecified artiodactyl (Artiodactyla) 26 3.66% 117 16.46% 466 65.54% 5 0.70% 711 
Unspecified deer Qdocoileus sp.) 3 2.75% 10 9.17% 58 53.21% 1 0.92% 109 
Mule deer (Odocoileiis hemionus ) 1 100.00% 1 
Pronghorn antelope 0-ntilocapra americana ) 6 28.57% 5 23.81% 21 
Bighorn sheep (Ovis canadensis ) 5 8.77% 16 28.07% 14 24.56% 57 
Unspecified large mammal 7 0.37% 1833 97.55% 39 2.08% 1879 
Unspecified large-medium mammal 2 6.90% 24 82.76% 3 10.34% 29 
Unspecified medium mammal 3 4.76% 10 15.87% 43 68.25% 63 
Unspecified medium-small mammal 1 4.00% 12 48.00% 12 48.00% 25 
Unspecified small mammal 16 0.39% 4021 97.36% 90 2.18% 4130 
Unspecified very small mammal 6 85.71% 1 14.29% 7 
Unknown animal 1 0.65% 106 68.83% 46 29.87% 154 
Unspecified small maimnal/bird 1 6.67% 12 80.00% 2 13.33% 15 
Total 577 3.95% 1903 13.04% 10558 72.33% 339 2.32% 14597 
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APPENDIX C: HOHOKAM FAUNAL DATABASE 

The following appendix gives the NISP data for all of the published faunal 

assemblages used in this dissertation. Latin names, English names, and taxonomic order 

were determined with reference to Stebbins (1954) for amphibians and reptiles; Sibley and 

Monroe (1990) for birds; and Hoffmeister (1986) and Nowak (1999) for mammals. All 

species are listed as they were originally reported, however some species names have been 

updated (for example, Callipepla gambelli instead of the older Lotophoryx gambelli). In 

some cases, the original identifications were put under slightly different categories in this 

database. For example, if multiple species of the same genus were originally lumped in 

the report, such as bones identified as "Neotoma lepidalNeotoma alhigula", these were 

placed in the categoiy "'Neoioma sp." in this database. Any changes from the categories 

found in the original publications were noted on a site-by-site basis. In this database, the 

pronghom antelope, Antilocapra americana, was considered to be part of the family 

Bovidae, although it is sometimes considered a seperate family, Antilocapridae. Except in 

the case of my own analyses, I did not re-check questionable or unusual identifications in 

the original reports. 
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AA; 12:92 

Site Number: AZ AA: 12:92 (ASM) 
Phase(s): Unnamed/San Pedro 
Source(s): Dean 2003 
Notes: Unnamed/San Pedro phase features only 

Taxa NISP 
Frogs and toads (Salientia) 1 
Toad {Bufo sp.) 1 

Turtles and tortoises (Testudinata) 13 
Snakes (Serpentes) 4 
Non-poisonous snakes (Colubridae) 118 
Pit vipers (Crotalinae) 70 

Unspecified quail {CallipeplalCyrtonyx) 2 
Bam owl (Tyto alha) 1 
Unspecified kite, hawk, or eagle (Accipitridae) 2 

Rabbits and hares (Leporidae) 4 
Cottontail rabbit (Sylvilagus sp.) 188 
Jackrabbit (Lepus sp.) 276 
Black-tailed jackrabbit (Lepus californicus) 17 
Antelope j ackrabbit (Lepus alleni) 6 
medium rodent (rat-sized) 5 
large rodent (muskrat or squirrel sized) 1 
Unspecified ground squirrel (Ammospermophilus/Spermophilus) 1 
Cotton rat (Sigmodon sp.) 1 
Wood rat (Neotoma sp.) 1 
medium carnivore (dog-sized) 2 
Domestic dog or coyote (Canis latranslCanisfamilaris) 17 
Badger (Taxidea taxus) 8 
Even-toed ungulates (Artiodactyla) 35 
Deer (Odocoileus sp.) 6 
Bighorn sheep (Ovis canadensis) 2 
Pronghorn antelope (Antilocapra americana) 1 

Total NISP: 783 
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AA:16:161 

Site Number: AZ AA:16:161 (ASM) 
Phase(s): Rillito, Rincon and Tanque Verde 
Source(s): Gillespie 1989b; Szuter 1989a, 1991 
Notes: Category "'Odocoileus sp. and Odocoileus hemionus" included under "Odocoileus 
sp." 

Taxa NISP 
Couch's spadefoot toad {Scaphiopus couchi) 1 

Lizards (Sauria) 1 
Snakes (Serpentes) 1 

Unspecified bird ( Aves) 1 
Probable gambel's quail (cf. Callipepla gambelii) 2 

Probable desert cottontail rabbit (cf. Sylvilagus audubonii) 2 
Jackrabbit (Lepus sp.) 110 
Black-tailed jackrabbit (Lepus californicus) 50 
Antelope jackrabbit {Lepus alleni) 52 
small squirrel (Sciuridae) 3 
Pocket mouse (Perognathus sp.) 1 
Probable banner-tailed kangaroo rat (cf. Dipodomys speciabilis) 2 
Probable Merriam's kangaroo rat (cf. Dipodomys merriami) 2 
Probable white-throated wood rat (cf Neoioma albigula) 1 
Kit fox {Vulpes macrotis) 2 
Deer (Odocoileus sp.) 4 

Total NISP: 235 
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Alder Wash 

Site Number: AZ BB:6:9 (ASM) 
Phasc(s); Sedentary period 
Source(s); Szuter 1989a, 1991 

Taxa NISP 

Mud turtle (Kinosternon sp.) 5 
Collared lizard {Crotaphytiis coUaris) 1 
Rattlesnake {Crotalus sp.) 24 

Gambel's quail {Callipepla gambelii) 1 

Scaled quail {Callipepla squamata) 1 

Large hawk (Buteo sp.) 1 

Cottontail rabbit (Sylvilagus sp.) 37 
Desert cottontail rabbit (Sylvilagus auduhonii) 2 
Jackrabbit (Lepus sp.) 8 
Black-tailed jackrabbit (Lepus californicus) 88 
Antelope jackrabbit (Lepus alleni) 6 
Pocket gopher (Thomomys sp.) 2 

Pocket mouse (Perognathus sp.) 1 
Banner-tailed kangaroo rat (Dipodomys spectabilis) 2 
Probable Merriam's kangaroo rat (cf. Dipodomys merriami) 2 
Wood rat {Neotoma sp.) 1 
Dog, coyote, or wolf (Canis sp.) 2 
Gray fox (Urocyon cinereoargenteiis) 2 
Even-toed ungulates (Artiodactyla) 22 
Deer (Odocoileus sp.) 6 
Mule deer (Odocoileus hemionus) 17 
White-tailed deer (Odocoileus virginianus) 6 

Bighorn sheep (Ovis canadensis) 5 

Pronghom antelope (Antilocapra americana) 3 

Total NISP: 245 
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Antelope Glyph 

Site Number: AZ T:4:16 (ASM) 
Phase(s): Sacaton 
Source(s): Bayham and Hatch 1985a; Szuter 1989a, 1991 
Notes; Category "Neotoma alhigula or Neotoma lepida" included in "Neotoma sp." 

NISP 
Iguanid lizards (Iguanidae) 1 

Unspecified bird (Aves) 2 
Gambel's quail (Callipepla gambelli) 1 

Desert cottontail rabbit (Sylvilagus audubonii) 52 
Black-tailed jackrabbit (Lepus californicus) 301 
Antelope j ackrabbit {Lepus alleni) 4 
Rodents (Rodentia) 18 
Harris' antelope squirrel (Ammospermophilus harrisii) 5 
Round-tailed ground squirrel (Spermophilus tereticaudus) 1 
Botta's pocket gopher {Thomomys bottae) 1 
Large kangaroo rat (Dipodomys spectabilisldeserti) 3 
Small kangaroo rat (Dipodomys merriami/ordii) 1 
Wood rat {Neotoma sp.) 9 
Kit fox (Vulpes macrotis) 1 
Badger {Taxidea laxus) 1 
Bobcat (Felis rufus) 2 
Even-toed ungulates (Artiodactyla) 17 
Deer (Odocoileus sp.) 7 
Bighorn sheep (Ovis canadensis) 3 

Total NISP: 436 



Arroyo Site 

Site Number: AZ AA:3:28 (ASM) 
Pliase(s): Middle Archaic 
Source(s); Bayham 1986 

Taxa 
Turtles and tortoises (Testudinata) 
Desert tortoise (Gopherus agassizi) 
Iguanid lizards (Iguanidae) 
Regal homed lizard {Phrynosorna solare) 
Bullsnake/Gopher snake (Pituophis melanoleucus) 

Rabbits and hares (Leporidae) 
Cottontail rabbit {Sylvilagus sp.) 
Jackrabbit (Lepus sp.) 
Rodents (Rodentia) 
Carnivores (Carnivora) 
Wolves, dogs/coyotes, and foxes (Canidae) 
Coyote {Canis latrans) 
Unspecified red or kit fox {Vulpes sp.) 
Badger (Taxidea taxus) 
Even-toed ungulates (Artiodactyla) 
Deer (Odocoileus sp.) 
Probable bighorn sheep (cf Ovis canadensis) 

Total NISP: 
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Ballcourt 

Site Number: AZ EE:2:105 (ASM) 
Phase(s); Colonial, Canada del Oro, Rillito, Early and Middle Rincon 
Source(s); Glass 1984; Szuter 1989a, 1991 
Notes: Categories "AntilocapralOvis", "AntilocapralOdocoileus" and "OvLslOdocoileus" 
were included under "Artiodactyla"; "Butconine" included in "Accipitridae"; 
"Aphelocoma coerulescens/Cyanositta stelleri" included under "Corvidae"; p. 857 in the 
report gives the total of Lepus sp. as 381, but the table has a total of 361. 

Taxa MSP 
Western box turtle (Terrapene ornata) 7 
Desert tortoise {Gopherus agassizi) 5 
Collared lizard {Crotaphytus collaris) 1 
Bullsnake/Gopher snake (Pituophis melanoleucus) 1 
Western diamondback (Crotalus atrox) 7 

Unspecified bird (Aves) 1 
Unspecified raptor 2 
XJnspQcifitd qnml {Callipepla!Cyrtonyx) 1 
Unspecified kite, hawk, or eagle ( Accipitridae) 1 
Large hawk {Buteo sp.) 2 
Red-tailed hawk {Buteo jamaicensis) 2 
Probable red-tailed hawk (cf. Buieo jamaicensis) 1 
Swainson's hawk (Buteo swainsoni) 2 
Golden eagle (Aquila chrysaetos) 1 
Jays, magpies, and crows (Corvidae) 1 

Rabbits and hares (Leporidae) 24 
Cottontail rabbit (Sylvilagus sp.) 149 
Black-tailed jackrabbit (Lepus californicus) 343 
Antelope jackrabbit (Lepus alleni) 18 
Rodents (Rodentia) 1 
small squirrel (Sciuridac) 3 
Rock squirrel (Spermophilus variegatus) 14 
Pocket gopher (Thomomys sp.) 3 
Botta's pocket gopher (Thomomys hottae) 2 
Pocket mouse (Perognathus sp.) 1 
Large kangaroo rat (Dipodomys spectabilis!deserti) 23 
Small kangaroo rat (Dipodomys merriami/ordii) 3 
Wood rat (Neotoma sp.) 7 



Carnivores (Camivora) 
Wolves, dogs/coyotes, and foxes (Canidae) 
Dog, coyote, or wolf (Canis sp.) 
Gray fox (Urocyon cinereoargenteus) 
Unspecified cat {Felis sp.) 
Bobcat {Felis riifus) 
Even-toed ungulates (Artiodactyla) 
Deer, elk and relatives (Cervidae) 
Deer (Odocoileus sp.) 
Mule deer {Odocoileus hemionus) 
White-tailed deer {Odocoileus virginianus) 
Bighorn sheep (Ovis canadensis) 
Pronghorn antelope {Antilocapra americana) 

Total NISP; 



Bid Kill Ruin 

Site Number: AZ AA: 15:79 (ASM) 
Phasefs): Classic 
Source(s): Gillespie 1994 

Taxa 
Toad {Bufo sp.) 
Small unspecified toad {Bufo sp.) 

Snakes (Serpentes) 
Probable long-nosed snake (cf. Rhinocheilus lecontei) 
Rattlesnake (Crotalus sp.) 

Small bird 
Quail {Callipepla sp.) 

Rabbits and hares (Leporidae) 
Cottontail rabbit (Sylvilagus sp.) 
Jackrabbil (Lepus sp.) 
Black-tailed jackrabbit (Lepus californicus) 
Antelope jacki-abbit {Lepus alleni) 
Rodents (Rodentia) 
small squirrel (Sciuridae) 
Round-tailed ground squirrel {Spermophilus tereticaudus) 
Large kangaroo rat {Dipodomys speciabilisideserti) 
Even-toed ungulates (Artiodactyla) 
Deer {Odocoileus sp.) 
Mule deer {Odocoileus hemionus) 

Total NISP: 
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Big Ditch 

Site Number; AZ BB;2;2 (ASM) 
Phase(s): Sacaton 
Source(s): Szuter 1989a, 1991 
Notes: a small number of bird bones were recovered but the analysis was not published 

Taxa NISP 
Bony fish (Osteichthycs) 1 

Sonoran mud turtle {Kinosternon sonoriense) 8 
Desert spiny lizard (Sceloporus magister) 1 
Bullsnake/Gopher snake (Pituophis melanoleucus) 1 
Western diamondback {Crotalus atrox) 1 
Probable mohave rattlesnake (cf. Crotalus scutulatus) 1 

Probable desert cottontail rabbit (cf. Sylvilagus audubonii) 131 
Jackrabbit {Lepus sp.) 97 
Black-tailed jackrabbit (Lepus californicus) 350 
Antelope jackrabbit {Lepus alleni) 13 
Pocket gopher (Thomomys sp.) 5 
Pocket mouse {Perognathus sp.) 44 
Unspecified white-footed mouse {Peromysciis sp.) 7 
Cotton rat (Sigmodon sp.) 5 
Wood rat {Neotoma sp.) 2 
Muskrat {Ondatra zibethicus) 1 
Dog, coyote, or wolf {Canis sp.) 6 
Coyote (Canis latrans) 1 
Domestic dog (Canis familiuris) 6 
Black bear (Ursus arnericanus) 1 
Bobcat (Felis rufus) 6 
Even-toed ungulates (Artiodactyla) 59 
Probable elk (cf. Cervus elaphus) 1 
Deer {Odocoileiis sp.) 5 
Mule deer (Odocoileus hemionus) 37 
White-tailed deer (Odocoileus virginianus) 21 
Bighorn sheep (Ovis canadensis) 4 
Pronghorn antelope (Antilocapra americana) 6 

Total NISP: 821 



Brady Wash Locus B 

Site Number: AZ AA:3; 19 (ASM) 

Phase(s): Late Sacaton-Early Soho, Late Soho, Early Civano 

Source(s): Szuter 1989a, 1991; Weaver 1988 

Notes: Category "5". tereticaudus or A. harrisir included under '\4mmospennophihis! 
Spermophilus"; category "Neotoma albigula/Neotoma lepida" included under "Neotoma 

Taxa NISP 

Mud turtles (Testudinidae) 1 

Desert tortoise {Gopherus agassizi) 2 

Desert homed lizard (Phrynosoma platyrhinos) 1 

Rattlesnake (Crotalus sp.) 1 

Gambel's quail (Callipepla gambelii) 1 

Flicker (Colaptes sp.) 1 
Roadrunner (Geococcyx californianus) 1 
Mourning dove (Zenaidura macroura) 1 

Mexican grackle (Quiscalus mexicanus) 1 

Rabbits and hares (Leporidae) 14 

Cottontail rabbit (Sylvilagus sp.) 9 

Desert cottontail rabbit (Sylvilagus audubonii) 111 
Jackrabbit (Lepus sp.) 34 

Black-tailed jackrabbit {Lepus californiciis) 49 

Antelope jackrabbit {Lepus alleni) 18 

Rodents (Rodentia) 7 

Squirrels and allies (Sciuridae) 2 

Unspecified ground squirrel {Ammospermophilus!Spermophilus) 11 
Round-tailed ground squirrel {Spermophilus tereticaudus) 4 

Botta's pocket gopher {Thomomys bottae) 3 

Pocket mouse (Perognathus sp.) 1 

Kangaroo rat (Dipodomys sp.) 3 

Large kangaroo rat {Dipodomys spectabilisldeserti) 2 
Small kangaroo rat (Dipodomys merriamUordii) 2 
Banner-tailed kangaroo rat {Dipodomys spectabilis) 1 

New World rats and mice (Cricetinae) 1 

Hispid cotton rat (Sigmodon hispidus) 1 

White-throated wood rat {Neotoma albigula) 7 

Carnivores (Camivora) 1 



Wolves, dogs/coyotes, and foxes (Canidae) 

Coyote (Canis latrans) 
Swift fox (Vulpes velox) 
Kit fox (Vulpes macrotis) 
Badger {Tuxidea taxus) 
Even-toed ungulates (Artiodactyla) 

Deer (Odocoileus sp.) 

Bighorn sheep (Ovis canadensis) 

Total NISP: 
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Brady Wash Locus C 

Site Number: AZ AA;3:19 (ASM) 

Phase(s): Late Colonial or Early Sedentary, Sedentary Soho, Civano, Polvoron architecture 

Source(s): Szuter 1989a, 1991; Weaver 1988 

Notes: Category "5. tereticaudus or A. harrisii" included under "Ammospermophilus/ 
Spermophilus"; category ''Neotoma albigula/Neotoma lepida" included under "'Neotoma 

Taxa NISP 
Toad {Bufo sp.) 8 

Rattlesnake (Crotalus sp.) 1 

Large hawk (Buteo sp.) 2 

Rabbits and hares (Leporidae) 2 

Cottontail rabbit (Sylvilagus sp.) 76 

Jackrabbit (Lepus sp.) 221 

Black-tailed jaclcrabbit {Lepus ealifornicus) 324 

Antelope jackrabbit (Lepus alien!) 66 

Rodents (Rodentia) 1 

Unspecified ground squirrel (Ammospermophilus/Spermophilus) 8 

Kangaroo rats, pocket mice, and allies (Heteromyidae) 1 

Large kangaroo rat (Dipodomys spectabilis/deserti) 6 

Small kangaroo rat (Dipodomys merriami/ordii) 5 

Unspecified white-footed mouse {Peromyscus sp.) 2 

Wood rat {Neotoma sp.) 2 

White-throated wood rat {Neotoma alhigula) 5 

Domestic dog or coyote (Can is latrans/ Can is familaris) 131 

Coyote (Canis latrans) 2 

Gray fox (Urocyon cinereoargenteus) 2 

Unspecified fox (Vulpes/Urocyon) 1 

Badger (Taxidea taxiis) 15 

Even-toed ungulates (Artiodactyla) 13 

Deer (Odocoileus sp.) 1 

Bighorn sheep (Ovis canadensis) 2 

Total NISP; 897 
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Brady Wash Locus D 

Site Number: AZ AA:3:19 (ASM) 
Phase(s); Colonial, Late Sedentary to Early Classic, Late Classic 

Source(s): Szuter 1989a, 1991; Weaver 1988 
Notes: Category "5". tereticaudus or J. harrisir included under "Ammospermophiliis/ 
Spermophilus"; category ''Neotoma albigula/Neotoma lepida" included under "Neotoma 

Taxa NISP 

Frogs and toads (Salientia) 2 
Mud turtles (Testudinidae) 2 
Homed lizard {Phrynosoma sp.) 1 

Mourning dove (Zenaidura macroura) 1 

Rabbits and hares (Leporidac) 2 
Desert cottontail rabbit (Sylvilagus audubonii) 42 
Jackrabbit (Lepus sp.) 44 
Black-tailed j ackrabbit {Lepus californicus) 195 
Antelope jackrabbit (Lepus alleni) 30 

Rodents (Rodentia) 8 

Squirrels and allies (Sciuridae) 1 

Unspecified ground squirrel {Ammospermophilus/Spermophilus) 8 

Round-tailed ground squirrel {Spermophilus tereticaudus) 2 
Pocket mouse {Perognathus sp.) 1 

Kangaroo rat (Dipodomys sp.) 1 

Large kangaroo rat {Dipodomys spectabilis/deserti) 3 

Small kangaroo rat (Dipodomys merriamilordii) 1 

Merriam's kangaroo rat (Dipodomys merriami) 1 

Unspecified white-footed mouse (Peromyscus sp.) 1 

Wood rat (Neotoma sp.) 1 
White-throated wood rat (Neotoma alhigida) 1 

Carnivores (Camivora) 1 
Wolves, dogs/coyotes, and foxes (Canidae) 2 
Domestic dog or coyote (Canis latranslCanis familaris) 149 
Kit fox (Vulpes macrotis) 1 

Badger (Taxidea taxus) 7 

Even-toed ungulates (Artiodactyla) 5 
Mule deer (Odocoileus hemionus) 2 

Total NISP: 515 
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Brady Wash Locus E 

Site Number; AZ AA:3:19 (ASM) 

Phase(s): Pre-Ciassic, Soho, Civano, Polvoron 

Source(s); Szuter 1989a, 1991; Weaver 1988 

Notes: Category "5. tereticaudus or A. harrisii" included under "Ammospermophilusi 
Spermophilus"', category ''Neotoma albigulalNeotoma lepida" included under "Neotoma 
sp. 

Taxa 

Desert tortoise (Gopherus agassizi) 
Rattlesnake (Crotalus sp.) 

NISP 

2 
1 

Large hawk (Buteo sp.) 1 

Desert cottontail rabbit {Sylvilagus audubonii) 
Jackrabbit {Lepus sp.) 

Black-tailed jackrabbit {Lepus californicus) 
Antelope jackrabbit {Lepus alleni) 
Large kangaroo rat {Dipodomys spectahilis/deserti) 
Wood rat {Neotoma sp.) 

White-throated wood rat {Neotoma albigula) 
Coyote {Canis latrans) 
Even-toed ungulates (Artiodactyla) 

Deer {Odocoileus sp.) 

14 

8 
52 

6 
2 
1 
5 

2 
5 

1 

Total NISP: 100 
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Brady Wash Locus G 

Site Number: AZ AA;3:19 (ASM) 

Phase( s): Soho, Civano, possibly Late Civano 

Source(s): Szuter 1989a, 1991; Weaver 1988 

Notes; Category "5. tereticaudus or .4. harrisii" included under "Ammospermophilusl 
Spermophilus"; category "Neotoma alhigida!Neotoma lepida" included under "Neotoma 
sp. 

Taxa 

Toad (Bufo sp.) 

NISP 

4 

Mud turtles (Testudinidac) 1 

Unspecified bird (Aves) 2 

Desert cottontail rabbit {Sylvilagus audubonii) 
Jackrabbit (Lepus sp.) 

Black-tailed jackrabbit (Lepus californicus) 
Antelope jackrabbit {Lepus alleni) 
Rodents (Rodentia) 

Unspecified ground squirrel {AmmospermophiluslSpermophilus) 
Large kangaroo rat (Dipodomys spectabilisldeserti) 
Small kangaroo rat (Dipodomys merriamUordii) 
White-throated wood rat {Neotoma alhigida) 
Coyote {Canis latrans) 
Even-toed ungulates (Artiodactyla) 

10 
8 
65 
3 
3 
6 
1 
1 

1 
1 

Total NISP; 107 
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Brady Wash Locus H 

Site Number; AZ AA;3:19 (ASM) 

Phase(s): Late Colonial, Sedentary, Early Soho, Late Soho or Early Civano 

Source(s): Szuter 1989a, 1991; Weaver 1988 

Notes: Category "5. tereticaudus or ,4. harrisii" included under "Ammospermophilus/ 
Spermophilus"; category ''Neotoma albigulalNeotoma lepida" included under "Neotoma 
sp." 

Taxa NISP 

Mud turtles (Testudinidae) 3 

Cottontail rabbit (Sylvilagus sp.) 6 

Jackrabbit (Lepus sp.) 4 

Black-tailed jackrabbit (Lepus californicus) 46 

Antelope jackrabbit {Lepus alleni) 5 

Unspecified ground squirrel {Ammospermophilus!Spermophilus) 3 

Coyote {Canis latrans) 2 

Even-toed ungulates (Artiodactyla) 2 

Total NISP: 71 



Brady Wash Locus I 

Site Number; AZ AA:3;19 (ASM) 

Phase(s): Late Soho, Early Civano, Late Civano, Polvoron 

Source(s): Szuter 1989a, 1991; Weaver 1988 
Notes: Category "S. tereticaudus or A. harrisii" included under "AmmospermophilusI 
Spermophilus"; category "'Neotoma albigula!Neotoma lepida" included under "Neotoma 

Taxa NISP 

Frogs and toads (Salientia) 20 

Spadefoot toads (Scaphiopus sp. ) 18 

Mud turtles (Testudinidae) 2 

Desert tortoise (Gopherus agassizi) 2 

Lizards and Snakes (Sqiiamata) 1 

Gila monster (Heloderma suspectum) 1 

Non-poisonous snakes (Colubridae) 87 

Gambel's quail (Callipepla gambelii) 4 

Gila woodpecker (Malanerpes uropygialis) 1 

Mourning dove (Zenaidura macroura) 3 

Unspecified kite, hawk, or eagle (Accipitridae) 1 

Large hawk (Buteo sp.) 5 

Blackbirds, orioles, and allies (Fringillidae, tribe Icterini) 1 

Rabbits and hares ( Leporidae) 5 

Cottontail rabbit (Sylvilagus sp.) 1 

Desert cottontail rabbit (Sylvilagus audubonii) 64 

Jackrabbit (Lepus sp.) 22 

Black-tailed jackrabbit (Lepus californicus) 139 

Antelope j ackrabbit {Lepus alleni) 17 

Rodents (Rodentia) 10 

Squirrels and allies (Sciuridae) 4 

Unspecified ground squirrel {AmmospermophilusISpermophilus) 4 

Round-tailed ground squirrel {Spermophilus tereticaudus) 2 
Botta's pocket gopher {Thomomys hottae) 1 

Large kangaroo rat (Dipodomys spectahilisldeserti) 5 

New World rats and mice (Cricetinae) 2 

Medium-sized cricetinae {SigmodonlNeotoma-sized) 1 

Unspecified white-footed mouse {Peromyscus sp.) 2 

Hispid cotton rat {Sigmodon hispidus) 1 



White-throated wood rat (Neotoma albigula) 
Desert wood rat (Neotoma lepida) 
Carnivores (Camivora) 

Wolves, dogs/coyotes, and foxes (Canidae) 

Unspecified fox (VulpesiUrocyon) 
Badger (Taxidea taxus) 
Even-toed ungulates (Artiodactyla) 

Total NISP: 
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Brady Wash Locus S 

Site Number: AZ AA:3; I9 (ASM) 

Phase(s); Soho-Civano transition 

Source(s): Szuter 1989a, 1991; Weaver 1988 

Notes: Category "5. tereticaudus or/I. harrisif included under' \4 m rn osp erm oph i I us! 
Spermophilus"; category "Neotoma albigulalNeotoma lepida" included under "Neotoma 
sp." 

Taxa NISP 

Frogs and toads (Salientia) 2 

Toad {Bufo sp.) 2 

Gambel's quail {Callipepla gamhelii) 2 

Large hawk (Buteo sp.) 103 

Rabbits and hares (Leporidae) 5 

Desert cottontail rabbit (Sylvilagus auduhonii) 51 
Jackrabbit (Lepus sp.) 28 

Black-tailed jackrabbit (Lepus californicus) 77 

Antelope jackrabbit {Lepus alleni) 41 

Rodents (Rodentia) 4 

Unspecified ground squirrel (Ammospermophilus/Spermophilus) 8 

Harris' antelope squirrel (Ammospermophilus harrisii) 1 

Ground squinel {Spermophilus sp.) 4 

Round-tailed ground squirrel {Spermophilus tereticaudus) 4 

Botta's pocket gopher {Thomomys bottae) 1 

Large kangaroo rat {Dipodomys spectahilis;deserti) 3 

Small kangaroo rat (Dipodomys merriamilordii) 2 
Wood rat {Neotoma sp.) 3 

Domestic dog or coyote (Canis latranslCanis familaris) 140 

Coyote (Canis latrans) 22 

Domestic dog {Canis familiaris) 2 
Badger {Taxidea taxus) 1 

Bobcat (Felis rufus) 1 

Even-toed ungulates (Artiodactyla) 9 

Total NISP: 516 
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Bumblebee 

Site Number: AZ EE:2; 113 (ASM ) 

Phase(s): Canada del oro, Rillito and Early Rincon 
Source(s); Glass 1984; Szuter 1989a, 1991 

Notes; Category "C. gambelii/C. squamata" included under '"Callipepla sp."; categories 

"AntilocapraiOvis", "AntilocapraiOdocoileus" and "Ovis/Odocoileus" were lumped as 

"Artiodactyla" 

Taxa NISP 
Regal homed lizard (Phrynosoma solare) 1 

Whipsnake (Masticophis sp.) 1 

Western diamondback {Crotalus atrox) 1 

Mohave rattlesnake (Crotalus scutulatus) 3 

Unspecified bird (Aves) 1 
Quail (Callipepla sp.) 1 
Unspecified quail {Callipepla!Cyrtonyx) 1 

Red-tailed hawk (Buteo jamaicensis) 1 
Probable red-tailed hawk (cf. Buteo jamaicensis) 7 

Golden eagle (Aquila chrysaetos) 1 

California jay (Aphelocoma coerulescens) 1 

Mexican jay {Aphelocoma ultramarina) 1 

Rabbits and hares (Leporidae) 38 

Cottontail rabbit (Sylvilagus sp.) 105 

Black-tailed jackrabbit (Lepus californicus) 373 

Antelope jackrabbit {Lepus alleni) 7 

Rodents (Rodentia) 3 

small squirrel (Sciuridae) 1 
Rock squirrel {Spermophilus variegatus) 7 

Pocket gopher (Thomomys sp.) 7 

Pocket mouse (Pemgnathus sp.) 2 

Cotton rat {Sigmodon sp.) 1 
Wood rat {Neotoma sp.) 9 

Carnivores (Caraivora) 6 

Dog, coyotc, or wolf {Canis sp.) 17 

Gray fox {Urocyon cinereoargenteus) 8 

Unspecified small fox (VulpesIUrocyon) 1 

Even-toed ungulates (Artiodactyla) 144 

Deer, elk and relatives (Cervidae) 10 

Deer {Odocoileus sp.) 59 
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Mule deer {Odocoileus hemionus) 13 

White-tailed deer {Odocoileus virginianus) 19 

Bighorn sheep {Ovis canadensis) 1 

Pronghom antelope {Antilocapra americana) 35 

Total NISP: 886 
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Carpet 

Site Number: AZ T:4:12 (ASM) 

Phase(s): Sacaton 

Source(s): Bay ham and Hatch 1985a; Szuter 1989a, 1991 

Notes: Category "Neotoma albigula or Neotoma lepida" were included under "Neotoma 

Taxa NISP 

Desert cottontail rabbit {Sylvilagus auduhonii) 23 

B lack-tailed jackrabbit (Lepus californicus) 57 

Rodents (Rodentia) 1 

Wood rat {Neotoma sp. ) 1 

Even-toed ungulates (Artiodactyla) 6 

Deer (Odocoileus sp.) 1 

Mule deer {Odocoileus hemionus) 1 

Pronghorn antelope (Antilocapra americana) 2 

Total NISP: 92 
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Casa Buena 

Site Number: AZ T: 12:37 (ASM) 

Phase(s): Colonial-Polvoron 
Source(s): Hatch and Howard 1988; Szuter 1989a, 1991 

Notes: burial and non-burial fauna included 

Taxa NISP 

Frogs and toads (Salientia) 2 

Toad (Bufo sp.) 5 

Reptiles 2 

Turtles and tortoises (Testudinata) 2 

Desert tortoise {Gopherus agassizi) 2 

Lizards and Snakes (Squamata) 3 

Unspecified bird ( Aves) 36 

Gambel's quail {Callipepla gamhelii) 3 

Unspecified kite, hawk, or eagle (Accipitridae) 1 

Rabbits and hares (Leporidae) 2 

Desert cottontail rabbit (Sylvilagus audubonii) 39 

Jackrabbit (Lepus sp.) 5 

Black-tailed jackrabbit (Lepus californicus) 158 

Rodents (Rodentia) 6 

Unspecified ground squirrel (Ammospermophilus/Spermophilus) 11 
Botta's pocket gopher (Thomomys bottae) 10 

Pocket mouse (Perognathus sp.) 15 

Large kangaroo rat (Dipodomys spectabilis/deserti) 4 

New World rats and mice (Cricetinae) 1 

Unspecified white-footed mouse (Peromyscus sp.) 3 

White-throated wood rat (Neotoma albigula) 3 

Carnivores (Carnivora) 1 

Coyote (Canis latrans) 4 

Gray fox (Urocyon cinereoargenteus) 1 

Badger (Taxidea taxus) 1 

l£ven-toed ungulates (Artiodactyla) 5 

Deer (Odocoileus sp.) 3 

Bighorn sheep (Ovis canadensis) 1 

Total NISP: 395 
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Cicnega 

Site Number: AZ BB;9:143 (ASM) 

Phase(s); Middle Rincon 

Source(s): Johnson 1990; Szuter 1989a, 1991 

Taxa NISP 
Toad {Bufo sp.) 1 

Ratdesnake (Crotalus sp.) 13 

Gambel's quail (Callipepla gamhelii) 3 

Scaled quail {Callipepla squamata) 1 
Unspecified quail {Callipepla!Cyrtonyx) 3 

Cottontail rabbit {Sylvilagus sp.) 31 

Jackrabbit {Lepus sp.) 43 

Black-tailed jackrabbit {Lepus californicus) 56 

Antelope jackrabbit {Lepus alleni) 9 

Rodents (Rodentia) 1 

Unspecified ground squirrel {Ammospermophilus/Spermophilus) 10 

Rock squirrel {Spermophilus variegatus) 1 

Pocket gopher {Thomomys sp.) 2 

Small kangaroo rat {Dipodomys merriami/ordii) 5 

Wood rat {Neotoma sp.) 8 

Even-toed ungulates (Artiodactyla) 1 

Deer {Odocoileus sp.) 3 

Mule deer {Odocoileus hemionus) 2 

White-tailed deer (Odocoileus virginiamis) 14 

Bighorn sheep {Ovis canadensis) 5 

Total NISP: 212 
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Clearwater 

Site Number: AZ BB:13:6 (ASM) 

Phase(s): Early Cicnega 

Source(s): Diehl and Waters 1997 

Taxa MSP 
Snakes (Serpentes) 1 

Large hawk (Buteo sp.) 1 

Cottontail rabbit (Sylvilagus sp.) 9 

.lackrabbit {Lepus sp.) 45 

B lack-t a i 1 ed j ackrabb it {Lepus californicus) 37 

Antelope jackrabbit (Lepus alleni) 2 
medium rodent (rat-sized) 1 

Cotton rat {Sigmodon sp.) 1 

Muskrat {Ondatra zihethicus) 1 

Dog, coyote, or wolf {Canis sp.) 1 

Bobcat {Felis rufus) 1 
Even-toed ungulates (Artiodactyla) 12 

Deer {Odocoileus sp.) 1 

Pronghom antelope {Antilocapra americana) 3 

Total NISP: 116 
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Coffee Camp 

Site Number: AZ AA:6:19 (ASM) 

Phase(s): Late Cieiiega 

Source(s): James 1993 

Taxa NISP 

Turtles and tortoises (Testudinata) 2 
Probable Sonoran mud turtle (cf Kinosternon sonoriense) 4 

Desert tortoise (Gopherus agassizi) 4 

Snakes (Serpentes) 3 

Bullsnake/Gopher snake {Pituophis melanoleucus) 4 

Rattlesnake (Crotalus sp.) 27 

Roadrunner (Geococcyx californiamis) 1 

Rabbits and hares (Leporidae ) 

Cottontail rabbit (Sylvilagus sp.) 

Jackrabbit (Lepus sp.) 

Black-tailed jackrabbit (Lepus californicus) 
Antelope jackrabbit a/fen/) 

Probable antelope jackrabbit (cf Lepus alleni) 
Rodents (Rodentia) 

Unspecified ground squirrel (Ammospermophilus/Spermophilus) 
Cotton rat (Sigmodon sp.) 

Dog, coyote, or wolf (Can is sp.) 

Probable dog, coyote, or wolf (cf Can is sp.) 

Probable domestic dog (cf Canis familiaris) 
Even-toed ungulates (Artiodactyla) 

Deer (Odocoileus sp.) 

Probable deer (cf Odocoileus sp.) 

Mule deer (Odocoileus hemionus) 
Probable white-tailed deer (cf Odocoileus virginianus) 
Bighorn sheep (Ovis canadensis) 

118 

29 

148 
333 

53 

1 
12 
6 

1 
4 
1 
16 
10 
5 
5 
4 
1 
1 

Total NISP: 793 
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Columbus 

Site Number: AZ V:9:57 (ASM) 

Phase(s): Gila Butte, Sacaton, Miami and Salado 

Source(s): Sparling 1978; Szuter 1989a, 1991 

Notes: NISP for Buteo sp. is unknown, but MNI is 1 

Taxa NISP 

Mud turtle (Kinosternon sp.) 7 

Gambel's quail {Callipepla gambelu) 4 

Large hawk {Buteo sp.) 1 

Golden eagle (Aquila chrysaetos) 1 
Prarie falcon {Falco mexicanus) 1 

Turkey vulture {Cathartes aura) 2 
California jay (Aphelocoma coerulescens) 2 

Rabbits and hares (Leporidae) 15 

Cottontail rabbit (Sylvilagus sp.) 78 

Jackrabbit (Lepus sp.) 52 

Probable rock squirrel (cf. Spennophilus variegatus) 4 

Botta's pocket gopher {Thomomys bottae) 9 

Pocket mouse {Perognathus sp.) 1 

Kangaroo rat {Dipodomys sp.) 3 

Wood rat (Neotoma sp.) 3 
Domestic dog (Cants familiaris) 11 
Probable red fox (cf. Vulpes Vulpes) 1 

Gray fox (Urocyon cinereoargenteus) 4 

Badger (Taxidea taxus) 3 
Bobcat {Felis rufus) 2 

Even-toed ungulates (Artiodactyla) 117 

Deer (Odocoileus sp.) 167 

Pronghom antelope (Antilocapra americana) 1 

Total NISP: 489 
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Cortaro Fan 

Site Number: AZ AA; 12:486 (ASM) 

Phase(s): Late Archaic 

Source(s): Roth 1989 

Taxa MSP 
Frogs and toads (Salientia) 2 

Mud turtle (Kinosternon sp.) 1 

Desert tortoise {Gopherus agassizi) 1 

Pit vipers (Crotalinae) 3 

Unspecified bird (Aves) 11 

Gambel's quail {Callipepla gambelii) 1 

Great horned owl {Bubo virginianus) 3 

Large hawk (Buteo sp.) 1 

Rabbits and hares (Leporidae) 3 

Cottontail rabbit (Sylvilagus sp.) 86 

Jackrabbit sp.) 183 

Rodents (Rodentia) 7 

Squirrels and allies (Sciuridae) 10 

Unspecified ground squirrel (Ammospermophilus/Spermophilus) 8 

Harris' antelope squirrel {Ammospermophilus harrisii) 5 

Probable Harris' antelope squirrel (cf. Ammospermophilus harrisii) 1 
Pocket gophers (Geomyidae ) 2 

Pocket mouse (Perognathus sp.) 3 

Cotton rat {Sigmodon sp.) 1 

Wolves, dogs/coyotes, and foxes (Canidae) 9 
Badger {Taxidea taxus) 3 

Even-toed ungulates (Artiodactyla) 16 

Probable mule deer (cf Odocoileus hemionus) 3 

Total MSP: 363 



439 

Dairy 

Site Number; AZ AA: 12:285 (ASM) 

Pliase(s): Pioneer period 
Source(s): Szuter 1989a, 1991 

Notes: Early and Late Pioneer tauna only; Category "5. tereticandus or A. harrisii" in

cluded under "'Ammospermophilus/Spermophilus" 

Taxa NISP 

Mud turtle (Kinosternon sp.) 1 

Unspecified bird (Aves) 1 
Duck (Anas sp.) 1 

Rabbits and hares (Leporidae) 9 

Cottontail rabbit (Sylvilagus sp.) 25 

Jackrabbit (Lepus sp.) 27 

Black-tailed jackrabbit (Lepus californicus) 27 

Antelope jackrabbit {Lepus alleni) 7 

Rodents (Rodentia) 3 

Unspecified ground squirrel (AmmospermophilusISpermophilus) 1 

Botta's pockct gopher (Thumomys hottae) 3 

Large kangaroo rat (Dipodomys spectabilis/deserti) 1 

Small kangaroo rat (Dipodomys merriamUordii) 3 

Probable hispid cotton rat (cf Sigmodon hispidus) 1 

Dog, coyote, or wolf (Canis sp.) 1 

Even-toed ungulates (Artiodactyla) 7 

Mule deer (Odocoileus hemionus) 1 

Total NISP: 119 



440 

Dairy 

Site Number: AZ AA: 12:285 (ASM) 

Phase(s): Colonial f)eriod 

Source(s): Szuter 1989a, 1991 

Notes: Early Colonial fauna only; Category "5. tereticaudus or/I harrisii" included under 

"Ammospennophilus/Spermophilus"; Category ''OdocoileusfOvis" included under "Artio-

dactyla" 

Taxa NISP 

Longnose leopard lizard (Gamhelia wislizeni) 1 

Quails and pheasants (Phasianidae) 2 

Rabbits and hares (Leporidae) 7 

Cottontail rabbit (Sylvilagus sp.) 18 

Jackrabbit (Lepus sp.) 33 

Black-tailed jackrabbit (Lepus californicus) 27 

Antelope jackrabbit {Lepus alleni) 8 

Rodents (Rodentia) 1 

Unspecified ground squirrel (Ammospermophilus/Spermophilus) 6 

Wolves, dogs.'coyotes, and foxes (Canidae) 1 

Dog, coyote, or wolf [Canis sp.) 7 

Coyote {Canis la trans) 16 

Even-toed ungulates (Artiodactyla) 20 

Deer, elk and relatives (Cervidae) 4 

Mule deer {Odocoileus hemionus) 1 

Bighorn sheep {Ovis canadensis) 1 

Total NISP: 153 



441 

Dakota Wash 

Site Number; AZ AA: 16:49 (ASM) 

Phase(s); Colonial 

Source(s); Szuter 1989a, 1991 

Taxa NISP 
Colorado River toad {Bufo alvariiis) 1 

Desert tortoise {Gopherus agassizi) 5 

Probable lizard (of. Sauria) 1 

Unspecified bird (Aves) 4 

Mourning dove (Zenaidura macrourd) 1 

Cottontail rabbit (Sylvilagus sp.) 34 

Jackrabbit (Lepus sp.) 514 

Black-tailed jackrabbit (Lepus californicus) 360 

Antelope jackrabbit (Lepus alieni) 183 

Rodents (Rodentia) 2 

Harris' antelope squirrel (Ammospermophilns harrisii) I 
Round-tailed ground squirrel (Spermophilus tereticaudus) 34 

Pocket gopher (Thomomys sp.) 2 

Small kangaroo rat (Dipodomys merriamUordii) 1 

Unspecified white-footed mouse (Peromyscus sp.) 1 

Hispid cotton rat (Sigmodon hispidus) 1 

Wood rat (Neotoma sp.) 2 

Muskrat (Ondatra zibethicus) 1 

Bobcat (Felis rufus) 1 

Even-toed ungulates (Artiodactyla) 55 

Deer (Odocoileus sp.) 2 

Mule deer (Odocoileus hemionus) 25 

White-tailed deer (Odocoileus virginianus) 4 

Bighorn sheep (Oris canadensis) 4 

Pronghorn antelope (Antilocapra americana) 3 

Total NISP: 1242 



442 

Deerhead 

Site Number: AZ T:8:18 (ASM) 

Phase(s): Santa Cruz/Sacaton 
Source(s): Bayham and Hatch 1985a; Szuter 1989a, 1991 

Notes; Category "Neotoma alhigula ox Neotoma lepida" included in "'Neotoma sp." 

laxa NISP 
Rattlesnake (Crotalus sp.) 4 

Unspecified bird (Aves) 1 

Gambel's quail {Callipepla gamhelii) 2 
Large hawk (Buteo sp.) 2 

Desert cottontail rabbit {Sylvilagiis audubonii) 45 

Black-tailed jackrabbit (Lepus califomicus) 477 

Rodents (Rodentia) 3 

Round-tailed ground squirrel (Spermophilus tereticaudus) 5 
Large kangaroo rat (Dipodomys spectabilis/deserti) 9 
Small kangaroo rat (Dipodomys merriami/ordii) 4 

Wood rat {Neotoma sp.) 6 

Carnivores (Carnivora) 1 

Coyote {Canis latrans) 1 

Gray fox (Urocyon cinereoargenteus) 3 

Badger {Taxidea taxus) 5 
Even-toed ungulates (Artiodactyla) 69 

Deer (Odocoileus sp.) 9 

Mule deer {Odocoileus hem ion us) 1 

Bighorn .sheep (Ovis canadensis) 13 

Total NISP; 660 



443 

Donaldson 

Site Number; AZ EE:2;30 (ASM) 

Phase(s): Cienega 

Source(s): Eddy 1958; Huckell 1995b; Szuter 1989a, 1991 

Notes; 3 antler pieces included in general artiodactyl in the original report. In this sample 

they have been put in "Cervidae"; Eddy's sample not included here because not screened 

Taxa NISP 
Frogs (Ranidae) 3 

Turtles and tortoises (Testudinata) 2 

Cranes (Gruidae) 1 
Heron (Ardea sp.) 1 
Perching birds (Passerifomies) 2 
Mockingbirds and thrashers (Sturnidae. tribe Mimini) 1 

Cottontail rabbit (Sylvilagus sp.) 18 

Jaekrabbit (Lepus sp.) 27 

Black-tailed j ackrabbit {Lepus californicus) 2 
Antelope jaekrabbit {Lepus alleni) 1 

Probable Botta's pocket gopher (cf. Thomomys huttae) 2 
New World rats and mice (Cricetinae) 2 

Cotton rat (Sigmodon sp.) 2 

Dog, coyote, or wolf {Canis sp.) 5 

Gray fox {Urocyon cinereoargenteus) 1 
Even-toed ungulates (Artiodactyla) 7 

Deer, elk and relatives (Cervidae) 3 
Deer {Odocoileus sp.) 19 

Mule deer {Odocoileus hemionus) 5 

Bighorn sheep {Ovis canadensis) 3 
Pronghom antelope {Antilocapra americana) 1 

Total NISP; 108 



444 

Dust Bowl Site 

Site Number: AZ U: 15:76 (ASM) 

Phase(s): Soho phase 
Source(s): Szuter 1984,1989a, 1991 

Taxa NISP 
Turtles and tortoises (Testudinata) I 

Mud turtle (Kinosternon sp. ) 7 

Desert tortoise {G op hems agassizi) 1 
Whipsnake (Masticophis sp.) 1 

Bullsnake/Gopher snake (Pitnophis melanoleucus) 1 

Western diamondback (Crotalus atrox) 1 

Unspecified bird (Aves) 3 

Gambel's quail {Callipepla gambelii) 3 

Large hawk (Buteo sp.) 2 

Jays, magpies, and crows (Corvidae) 1 

Rabbits and hares (Leporidae) 5 

Cottontail rabbit {Sylvilagus sp.) 143 

Jackrabbit (Lepus sp.) 15 

Black-tailed jackrabbit (Lepus californicus) 64 

Antelope jackrabbit (Lepus alleni) 1 

Rodents (Rodentia) 5 

small squirrel (Sciuridae) 4 

Botta's pocket gopher (Thomomys hottae) 2 

Pocket mouse (Perognathus sp.) 2 

White-throated wood rat (Neotoma alhigula) 4 

Dog, coyote, or wolf (Canis sp.) 20 

Even-toed ungulates (Artiodactyla) 75 

Deer (Odocoileus sp.) 5 

Mule deer (Odocoileus hemionus) 1 

Total NISP: 373 



445 

East Ruin 

Site Number: AZ V:9:68 (ASM) 

Phase(s): Salado 

Source(s): Sparling 1978; Szuter 1989a, 1991 

Taxa NISP 
Unspecified bird (Aves) 2 
Gambel's quail (Callipepla gamhelii) 1 
Roadrunner (Geococcyx californianus) 1 
Large hawk {Buteo sp.) 2 
Red-tailed hawk {Buteo jamaicensis) 27 

Cottontail rabbit {Sylvilagus sp.) 13 
Black-tailed jackrabbit [Lepus californicus) 6 
Wood rat {Neotoma sp.) 1 
Mule deer (Odocoileus hemionus) 8 

Total NISP: 61 



446 

El Arbolito 

Site Number: AZ EE; 1:153 ( ASM ) 

Phase(s): Agua Caliente 

Source(s); Huckell 1987d 

laxa MSP 
Pit vipers (Crotalinae) 1 

Cottontail rabbit (Sylvilagus sp.) 10 

Black-tailed jackrabbit (Lepus californicus) 84 

Antelope jackrabbit (Lepus alieni) 2 

Squirrels and allies (Sciuridae) 1 

Unspecified ground squirrel (AmmospermophiluslSpermophilus) 1 

Cotton rat (Sigmodon sp.) 1 

Dog, coyote, or wolf (Canis sp.) 10 

Domestic dog (Canis familiaris) 1 

Even-toed ungulates (Artiodactyla) 2 

Deer, elk and relatives (Cervidae) 1 

Pronghorn antelope (Antilocapra americana) 2 

Total NISP: 116 



447 

El Polvoron 

Site Number: AZ U: 15:59 (ASM) 
Phase(s): Civano phase 

Source(s): Szuter 1984,1989a, 1991 

Taxa NISP 

Amphibia 1 

Mud turtle (Kinosternon sp.) 1 

Lizards (Sauria) 1 

Desert spiny lizard (Sceloporus magister) 6 

Unspecified bird (Aves) 14 

Gambel's quail {Callipepla gambelii) 14 

Roadrunner (Geococcyx californiamis) 3 

Mourning dove (Zenaidura macroura) 1 

Large hawk {Buteo sp.) 2 

CAracAras and falcons (Falconidae) 1 

Blackbirds, orioles, and allies (Fringillidae, tribe Icterini) 1 

Rabbits and hares (Leporidae) 71 

Cottontail rabbit (Sylvilagus sp.) 24 

Jackrabbit (Lepus sp.) 94 

Black-tailed jackrabbit {Lepus californicus) 255 

Antelope jackrabbit (Lepus alleni) 10 

Rodents (Rodentia) 32 

small squirrel (Sciuridae) 40 

Botta's pocket gopher (Thomomys bullae) 1 

Pocket mouse {Perognathus sp.) 15 

Kangaroo rat (Dipodomys sp.) 6 

Southern grasshopper mouse (Onychomys torridus) 3 

White-throated wood rat (Neotoma albigidd) 2 

Wolves, dogs/'coyotes, and foxes (Canidae) 3 

Dog, coyote, or wolf {Canis sp.) 9 

Badger {Taxidea taxus) 5 

Even-toed ungulates (.A.rtiodactyla) 3 

Deer, elk and relatives (Cervidae) 2 

Deer (Odocoileus sp.) 4 

Mule deer (Odocoileus hemiomis) 3 

Pronghom antelope (AntHocapra americand) 1 

Total NISP: 628 



448 

Ellsworth 

Site Number; AZ U: 15:57 (ASM) 

Phase(s): Santa Cruz - Sacaton phase 

Soiirce(s): Szuter 1984,1989a, 1991 

Taxa NISP 

Toad {Biifo sp.) 1 

Reptiles 11 

Lizards (Sauria) 2 

Whipsnake (Masticophis sp.) 91 

Gambel's quail (Callipepla gambelii) 1 

Mourning dove {Zenaidura macroura) 4 

Rabbits and hares (Leporidae) 17 

Cottontail rabbit (Sylvilagus sp.) 1 

Jackrabbit {Lepus sp.) 41 

Black-tailed jackrabbit (Lepus californicus) 5 
Rodents (Rodentia) 5 5 

small squirrel fSciuridae) 5 

Botta's pockct gopher (Thomomys bottae) 3 

Kangaroo rat (Dipodomys sp.) 33 

New World rats and mice (Cricetinae) 2 

Bobcat (Fells rufus) 1 

White-tailed deer (Odocoileus virginianus) 1 

Total NISP: 274 



449 

Escalante Ruin 

Site Number: AZ U;15:3 (ASM) 

Phase(s): Civano 
Source(s): Sparling 1974; Szuter 1989a, 1991 

Notes: Flotation fauna was not included here, but fish were found in that sample; intrusive 

cow fragment not included in this database; category "Ammospermophilus variegatus" is 

assumed to be "Spermophihis variegatus" 

Taxa NISP 
Regal horned lizard {Phrynosoma solare) 1 
Probable whiptail lizard (cf. Cnemidaphorus tigris) 1 

Pit vipers (Crotalinae) 21 

Probable gambel's quail (cf. Callipepla gamhelii) 2 
Western screech owl (Otus asio) 4 

Swainson's hawk (Buteo swainsoni) 21 

Golden eagle (Aquila chrysaetos) 39 

Probable American free-tailed bat (cf. Tadarida brasiliensis) 1 

Cottontail rabbit (Sylvilagus sp.) 64 

Jackrabbit {Lepus sp.) 86 

Rock squirrel {Spermophilus variegatus) 4 

Probable rock squirrel (cf. Spermophilus variegatus) 6 

Probable spotted ground squirrel (cf. Spermophilus spilosoma) 3 

Probable Botta's pocket gopher (cf. Thomomys bottae) 2 

Probable pocket mouse (cf. Perognathus sp.) 4 

Ord's kangaroo rat (Dipodomys ordii) 9 
Fulvous harvest mouse {Reithrodontomys fulvescens) 7 

Hispid cotton rat (Sigmodon hispidus) 5 

Probable hispid cotton rat (cf. Sigmodon hispidus) 3 

Probable white-throated wood rat (cf. Neotoma albigula ) 1 

Domestic dog (Canis familiaris) 21 

Even-toed ungulates (Artiodactyla) 3 

Mule deer {Odocoileus hemionus) 8 

White-tailed deer {Odocoileus virginianus) 1 

Total NISP: 317 



Pastimes 

Site Number: AZ AA: 12:384 (ASM) 
Phase(s): Rillito 
Source(s): Gillespie 1988a 

Taxa 
Couch's spadefoot toad (Scaphiopus couchi) 
Colorado River toad (Bufo alvarius) 
Great Plains toad {Bufo cognatus) 
Desert tortoise {Gophenis agassizi) 
Horned lizard {Phrynosoma sp.) 
Regal homed lizard {Phrynosoma solare) 
Rattlesnake {Crotalus sp.) 
Western diamondback {Crotalus atrox) 

Unspecified bird (Aves) 
Probable gambel's quail (cf. Callipepla gambelii) 
Probable scaled quail (cf. Callipepla squamata) 
Roadrunner {Geococcyx californianus) 

- Largehawk sp.) _ _ _ 
Red-tailed hawk (Buteo jamaicensis) 

Probable desert cottontail rabbit (cf. Sylvilagus auduhonii) 
Jackrabbit {Lepus sp.) 
Black-tailed jackrabbit {Lepus californicus) 
Antelope jackrabbit {Lepus alleni) 
small squirrel (Sciuridae) 
Round-tailed ground squirrel {Spermophilus tereticaudus) 
Botta's pocket gopher {Thomomys bottae) 
Pocket mouse {Perognathus sp.) 
Probable banner-tailed kangaroo rat (cf Dipodomys spectahilis) 
Probable Merriam's kangaroo rat (cf Dipodomys merriami) 
Probable white-throated wood rat (cf Neotoma albigula) 
Kit fox (Vulpes macrotis) 
Badger {Taxidea taxus) 
Bobcat {Felis rufus) 
Even-toed ungulates (Artiodactyla) 
Mule deer {Odocoileus hemionus) 
Pronghorn antelope (Antilocapra americana) 

Total NISP: 



451 

Frogtown 

Site Number: AZ U: 15:61 (ASM) 
Phase(s): Santa Cruz phase 
Source(s): Szuter 1984,1989a, 1991 

iMa MSP 
Couch's spadefoot toad (Scaphiopus couchi) 2 
Toad {Bufo sp.) 1 
Great Plains toad {Bufo cognatus) 2 

Reptiles 1 
Bullsnake/Gopher snake {Pituophis melanoleucus) 1 

Gambel's quail (Callipepla gambelii) 5 
Roadrunner {Geococcyx californianus) 3 
Large hawk (Buteo sp.) 1 

Rabbits and hares (Leporidae) 
Cottontail rabbit {Sylvilagus sp.) 
Jackrabbit {Lepus sp.) 
Black-tailed jackrabbit {Lepus californicus) 
Antelope jackrabbit (Lepus allem) 
Rodents (Rodentia) 
small squirrel ( Sciuridae) 
Botta's pocket gopher {Thomomys hottae) 
Kangaroo rats, pocket mice, and allies (Heteromyidae) 
Kangaroo rat {Dipotiomys sp. ) 
Carnivores (Carnivora) 
Wolves, dogs/coyotes, and foxes (Canidae) 
Dog, coyote, or wolf {Canis sp.) 
Kit fox (Vulpes macrotis) 
Gray fox {Urocyon cinereoargenteus) 
Badger {Taxidea taxus) 
Even-toed ungulates (Artiodactyla) 
Mule deer (Odocoileus hemionus) 

21 
109 
127 
270 
35 
5 
33 
1 
1 
5 
1 
4 
14 
1 
5 
3 
4 
1 

Total NISP: 662 



452 

Frogtown 

Site Number: AZ U: 15:61 (ASM) 
Phase(s): Santa Cruz and Sacaton phase 
Source(s): Szuter 1984,1989a, 1991 

Taxa NISP 
Great Plains toad {Bufo cognatus) 1 

Iguanid lizards (Iguanidae) 1 

Unspecified bird (Aves) 5 
Common raven (Corvus corax) 1 

Rabbits and hares (Leporidae) 28 

Cottontail rabbit {Sylvilagus sp.) 59 

Jackrabbit (Lepus sp.) 120 
Black-tailed jackrabbit {Lepus californicus) 261 
Antelope jackrabbit {Lepus alleni) 7 

Rodents (Rodentia) 19 

small squirrel (Sciuridae) 24 

Kangaroo rat (Dipodomys sp.) 8 

New World rats and mice (Cricetinae) 1 
Unspecified white-footed mouse {Peromyscus sp.) 1 
White-throated wood rat (Neotoma alhigula) 1 

Carnivores (Carnivora) 2 
Dog, coyote, or wolf {Canis sp.) 4 
Gray fox {Urocyon cinereoargenteus) 2 
Even-toed ungulates (Artiodactyla) 5 

Deer {Odocoileus sp.) 1 
Mule deer (Odocoileus hemionus) 1 
Pronghorn antelope {Antilocapra americana) 1 

Total NISP: 553 



453 

Gate Site 

Site Number: AZ AA:3:8 (ASM) 
Phase( s): Middle Archaic 
Source(s); Bayham 1986 

Taxa MSP 
Turtles and tortoises (Testudinata) 5 
Non-poisonous snakes (Colubridae) 2 

Rabbits and hares (Leporidae ) 3 
Cottontail rabbit (Sylvilagus sp.) 134 
Jackrabbit {Lepus sp.) 27 
Rodents (Rodentia) 1 
Unspecified ground squirrel {AmmospermophiluslSpermophilus) 3 
Round-tailed ground squirrel (Spermophilus tereticaudus) 6 
Large kangaroo rat (Dipodomys spectahilis/deserti) 1 
White-throated wood rat (Neotoma alhigula) 1 
Carnivores (Carnivora) 1 
Coyote (Canis latrans) 2 
Kit fox (Vulpes macrotis) I 
Badger {Taxidea taxus) 1 
Bobcat (Felis rufus) 4 
Even-toed ungulates (Artiodactyla) 2 
Deer (Odocoileus sp.) 1 
Probable bighorn sheep (cf. Ovis canadensis) 1 

Total NISP: 196 



454 

Gayler Ranch 

Site Number: AZ EE:2:76 (ASM) 
Phase(s): Canada del oro, Rillito, Rincon, Early Tanquc Verde 
Source(s): Glass 1984; Szuter 1989a, 1991 
Notes: Category "C. gambeliUC. squamatd' included under "Callipepla sp."; category 
"AntilocapralOvis'" included in "Artiodactyla" 

Taxa NISP 
Desert iguana (Diposaurus dorsalis) 1 

Quail {Callipepla sp.) 1 
Probable red-tailed hawk (cf. Buteo jamaicensis) 2 

Rabbits and hares (Leporidae) 3 
Cottontail rabbit (Sylvilagus sp.) 13 
Black-tailed jackrabbit (Lepus californicus) 31 
Antelope j ackrabbit (Lepus alleni) 4 
Rodents (Rodentia) 1 
Pocket gopher {Thomomys sp.) 1 
Wood rat (iVeotomg sp.) 1 
White-throated wood rat (Neotoma alhigula) 1 
Gray fox (Urocyon cinereoargenteus) 1 
Even-toed ungulates (Artiodactyla) 26 
Deer, elk and relatives (Cervidae) 4 
Deer (Odocoileus sp.) 5 
Mule deer (Odocoileus hemionus) 4 
White-tailed deer (Odocoileus virginianus) 6 
Bighorn sheep (Ovis canadensis) 5 
Pronghorn antelope (Antilocapra americana) 3 

Total NISP: 113 



455 

Gopherette Site 

Site Number; AZ U; 15:87 (ASM) 
Phase{s); Soho phase 
Soiirce(s): Szuter 1984,1989a, 1991 

Taxa MSP 
Colorado River toad (Bufo alvarius) 1 

Mud turtle (Kinosternon sp.) 2 
Snakes (Scrpentes) 4 
Rattlesnake (Crotalus sp.) 1 

Unspecified bird ( Aves) 2 
Probable gambel's quail (cf. CalUpepla gambelii) 4 
Gila woodpecker (Malanerpes uropygialis) 1 
Roadrunner {Geococcyx califomianus) 2 
Probable mourning dove (cf Zenaiduni macroura) 1 

Rabbits and hares (Leporidae) 8 
Cottontail rabbit (Sylvilagus sp.) 76 
Jackrabbit (Lepus sp.) 12 
Black-tailed jackrabbit (Lepus californiciis) 174 
Antelope jackrabbit (Lepus alleni) 1 
Rodents (Rodentia) 26 
small squirrel (Sciuridae) 9 
Botta's pocket gopher (Thomomys hottae) 2 
Pocket mouse {Perognathus sp.) 4 
Kangaroo rat {Dipodomys sp.) 2 
Unspecified white-footed mouse (Peromyscus sp.) 3 
White-throated wood rat (Neotoma alhigula) 8 
Carnivores (Carnivora) 1 
Gray fox {Urocyon cinereoargenteus) 1 
Even-toed ungulates (Artiodactyla) 1 
Deer (Odocoileus sp.) 1 
White-tailed deer (Odocoileus virginianus) 1 

Total NISF: 348 



456 

Grewe 

Site Number: AZ AA:2:2 (ASM) 
Phase(s): Pioneer period 
Source(s): Assad Hunter 1999 
Notes: Early and Late Pioneer fauna only; all Canis sp. remains were smaller than a wolf; 
Category "Lagomorpha" included here under "Leporidae" 

Taxa NISP 
Unspecified bird (Aves) 2 
Quail (Callipepla sp.) 2 

Rabbits and hares (Leporidae) 3 
Cottontail rabbit (Sylvilagus sp.) 2 
Probable eastern cottontail rabbit (of. Sylvilagus floridanus) 1 
Probable desert cottontail rabbit (cf. Sylvilagus audubonii) 50 
Jackrabbit (Lepus sp.) 28 
Black-tailed jackrabbit (Lepus californicus) 13 
Probable black-tailed j ackrabbit (cf. Lepus californicus) 54 
Antelope j ackrabbit (Lepus alleni) 9 
Probable antelope jackrabbit (cf Lepus alleni) 9 
Rodents (Rodentia) 3 
Probable round-tailed ground squirrel (cf. Spermophilus tereticaudus) 2 
Botta's pocket gopher (Thornomys hotlae) 1 
Kangaroo rat (Dipodomys sp.) 1 
Probable Arizona cotton rat (cf. Sigmodon arizonae) 1 
Carnivores (Carnivora) 1 
Dog, coyotc, or wolf (Canis sp.) 39 
Even-toed ungulates (Artiodactyla) 6 
Deer (Odocoileus sp.) 105 

Total NISP: 332 



457 

Grewe 

Site Number; AZ AA:2;2 (ASM) 
Phase(s): Colonial period 
Source(s): Assad Hunter 1999 
Notes: Pioneer-Colonial transition. Early, Middle, and Late Colonial fauna; all Canis sp. 
remains were smaller than a wolf; Category "Anura" included here under "Salientia"; 
Category "Lagomorpha" included here under "Leporidae"; Total NISP not the same as in 
original publication 

NISP 
Bony fish (Osteichthyes) 3 

Frogs and toads (Salientia) 3 
Probable frogs and toads (cf. Salientia) 1 
Frog (Rana sp.) 1 

Turtles and tortoises (Testudinata) 24 
Mud turtle (Kinosternon sp.) 9 
Desert tortoise (Gopherus agassizi) 1 
Ground swift or spiny lizard {Sceloporiis sp.) 1 
Regal horned lizard (Phrynosoma solare) 3 
Snakes (Serpentes) 1 
Rattlesnake (Crotalus sp.) 3 

Unspecified bird (Aves) 9 
Probable unspecified goose (cf. Anser!Chen/Branta sp.) 2 
Flicker (Colaptes sp.) 1 
Mourning dove (Zenaidura macroura) 1 
Unspecified kite, hawk, or eagle (Accipitridae) 1 

Rabbits and hares (Leporidae) 13 
Cottontail rabbit (Sylvilagus sp.) 37 
Probable eastern cottontail rabbit (cf Sylvilagus floridanus) 12 
Probable desert cottontail rabbit (cf Sylvilagus auduhonii) 88 
Jackrabbit (Lepus sp.) 442 
Black-tailed jackrabbit (Lepus californicus) 209 
Probable black-tailed jackrabbit (cf Lepus californicus) 461 
Antelope jackrabbit {Lepus alleni) 112 
Probable antelope j ackrabbit (cf Lepus alleni) 153 
Rodents (Rodentia) 28 
Harris' antelope squirrel (Ammospermophilus harrisii) 1 



458 

Ground squirrel {Spermophilus sp.) 6 
Rock squirrel {Spermophilus variegatus) 3 
Probable round-tailed ground squirrel (cf. Spermophilus tereticaudus) 9 
Botta's pocket gopher (Thomomys hottae) 20 
Kangaroo rat {Dipodomys sp. ) 23 
Unspecified white-footed mouse {Peromyscus sp. ) 3 
Probable Arizona cotton rat (cf. Sigmodon arizonae) 5 
Wood rat {Neotoma sp. ) 1 
Muskrat (Ondatra zibethicus) 1 
Carnivores (Carnivora) 12 
Dog, coyote, or wolf {Canis sp. ) 6 
Probable dog, coyote, or wolf (cf. Can is sp.) 1 
Probable domestic dog (cf. Canis familiaris) 78 
Kit fox (Vulpes macrotis) 1 
Badger (Taxidea taxus) 1 
Even-toed ungulates (Artiodactyla) 19 
Deer (Odocoileus sp.) 10 
Probable bighorn sheep (cf. Ovis canadensis) 1 
Pronghom antelope (Antilocapra americana) 1 

Total NISP: 1827 
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Grewe 

Site Number; AZ AA:2:2 (ASM) 
Phase(s): Sedentary period 
Source(s): Assad Hunter 2001 
Notes; Colonial/Sedentary transition and Sedentary fauna; all Can is sp. remains were 
smaller than a wolf; Category "Anura" included here under "Salientia"; Category 
"Lagomorpha" included here under "Leporidae"; Total NISP not the same as in original 
publication 

NISP 
Frogs and toads (Salientia) 1 

Turtles and tortoises (Testudinata) 5 
Mud turtle (Kinosternon sp.) 7 
Probable mud turtle (cf. Kinosternon sp.) 1 
Desert tortoise {Gopherus agassizi) 1 
Snakes (Serpentes) 1 

Unspecified bird (Avcs) 9 
Quail (Callipepla sp.) 3 
Unspecified goose {Anser/Chen/Branta sp.) 1 
Unspecified duck {AixlAnaslAythyalBucephalalOxyura sp.) 1 
Flicker {Colaptes sp.) 1 
Mourning dove (Zenaidura macroura) 2 
Unspecified kite, hawk, or eagle (Accipitridae) I 
Perching birds (Passeriformes) 1 

Rabbits and hares (Leporidae) 7 
Cottontail rabbit {Sylvilagus sp.) 20 
Probable eastern cottontail rabbit (cf. SylvilagusJloridanus) 5 
Probable desert cottontail rabbit (cf. Sylvilagus auduhonii) 144 
Jackrabbit (Lepus sp.) 360 
Black-tailed jackrabbit {Lepus californicus) 169 
Probable black-tailed j ackrabbit (cf. Lepus californicus) 463 
Antelope jackrabbit (Lepus alleni) 74 
Probable antelope jackrabbit (cf. Lepus alleni) 141 
Rodents (Rodentia) 50 
Harris' antelope squirrel {Ammospermophilus harrisii) 1 
Probable round-tailed ground squirrel (cf. Spermophilus tereticaudus) 5 
Botta's pocket gopher (Thomomys bottae) 22 
Kangaroo rat (Dipodomys sp.) 9 
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Unspecified white-footed mouse (Peromyscus sp. ) 1 
Probable Arizona cotton rat (cf Sigmodon arizonae) 1 
Carnivores (Camivora) 5 
Dog, coyote, or wolf (Canis sp.) 10 
Probable domestic dog (cf Canis familiaris) 15 
Bobcat {Felis rufus) 1 
Even-toed ungulates (Artiodactyla) 25 
Deer {Odocoileus sp.) 5 
Probable bighorn sheep (cf Ovis canadensis) 1 
Pronghorn antelope {Antilocapra americana) 3 
Probable pronghorn antelope (cf Antilocapra americana) 1 

Total NiSP: 1573 
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Gu Achi 

Site Number: AZ Z: 12; 13 (ASM) 
Phase(s): Late Pioneer - Middle Sedentary 
Source(s); Johnson 1980; Szuter 1989a, 1991 

Taxa NISP 
Probable Couch's spadefoot toad (cf. Scaphiopus couchi) 1 

Mud turtle {Kinosternon sp.) 2 
Bullsnakc/Gopher snake {Pituophis melanoleucus) 6 

Cottontail rabbit (Sylvilagus sp.) 11 
Jackrabbit {Lepus sp.) 16 
Black-tailed jackrabbit {Lepus californicus) 18 
Antelope jackrabbit {Lepus alleni) 1 
Harris' antelope squirrel {Ammospermophilus harrisii) 3 
Badger (Taxidea taxus) 1 
Bobcat {Felis rufus) 1 
Even-toed ungulates (Artiodactyla) 26 
Mule deer (Odocoileus hemionus) 4 
Bighorn sheep (Ovis canadensis) 347 

Total NISP: 443 
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Hawk's Nest 

Site Number: AZ AA: 12:484 (ASM) 
Phase(s): Late Pioneer to Early Colonial 
Source(s): Gillespie 1988b; Szutcr 1989a, 1991 
Notes: Category "Odocoileus sp. and Odocoileus hemionus" included under ''Odocoileus 
sp. 

Taxa NISP 
Couch's spadefoot toad (Scaphiopus couchi) 3 
Colorado River toad {Bufo alvarius) 2 
Probable Sonoran green toad (cf. Bufo retiformis) 3 
Desert tortoise {Gopherus agassizi) 3 
Horned lizard (Phrynosoma sp.) 1 
Probable common whipsnake (cf. Masticophis flagellum) 1 
Sidewinder (Crotalus cerastes) 1 

Probable gambel's quail (cf. Callipepla gambelii) 1 
Roadrunner {Geococcyx californianus) 1 
Unspecified kite, hawk, or eagle (Accipitridae) 1 

Probable desert cottontail rabbit (cf. Sylvilagus audubonii) 55 
Jackrabbit {Lepus sp.) 224 
Black-tailed jackrabbit {Lepus californicus) 74 
Antelope j ackrabbit {Lepus alleni) 103 
small squirrel (Sciuridae) 13 
Rock squirrel {Spermophilus variegatus) 1 
Round-tailed ground squirrel {Spermophilus tereticaudus) 14 
Botta's pocket gopher (Thomomys bottae) 1 
Pocket mouse (Perognathus sp.) 3 
Probable banner-tailed kangaroo rat (cf. Dipodomys spectahilis) 8 
Probable Merriam's kangaroo rat (cf. Dipodomys merriami) 7 
Probable white-throated wood rat (cf Neotoma albiguld) 15 
small canid 3 
Dog, coyote, or wolf {Cams sp.) 7 
Kit fox ( Vulpes macrotis) 28 
Badger (Taxidea taxus) 16 
Even-toed ungulates (Artiodactyla) 6 
Deer {Odocoileus sp.) 9 
Bighorn sheep (Ovis canadensis) 1 

Total NISP: 605 
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Hodges 

Site Number: AZ AA: 12:18 (ASM) 
Phase(s): Tortolita phase 
Source(s): Heidke et al. 1996 
Notes: Tortolita phase fauna only 

Taxa NISP 
Unspecified bird (Aves) 1 

Cottontail rabbit (Sylvilagus sp.) 29 
Jackrabbit {Lepus sp.) 175 
medium rodent (rat-sized) 3 
Unspecified ground squirrel (AmmospermophiluslSpermophilus) 7 
Even-toed ungulates (Art iodactyla) 1 

Total NISP: 216 



Hodges 

Site Number; AZ AA:12:18 (ASM) 
Phase(s); Classic, Rillito-Tanque Verde 
Source(s): Heidke et al. 1996; Szuter 1989a, 1991; Yoshikawa 1986 
Notes: Colonial-Classic period fauna only; According to Yoshikawa, the turkey is probably 
intrusive, chicken was found in the same features; Category "Spermophilus spilosoma or 
S. tereticaudus" included under "Spermophilus sp."; Category "Onychomys sp. or 
Peromyscus sp." included under "small Cricitinae"; Category "O. virginianus or A. 
americana" included under "Artiodactyla" 

Taxa NISP 
Bony fish (Osteichthyes) 3 

Frogs and toads (Salientia) 1 
Colorado River toad (Bufo alvarius) 6 
Great Plains toad {Bufo cognatus) 2 

Turtles and tortoises (Testudinata) 1 
Mud turtle {Kinosternon sp.) 1 
Desert tortoise {Gopherus agassizi) 1 
Snakes (Serpentes) 11 
Non-poisonous snakes (Colubridae) 17 
Pit vipers (Crotalinac) 1 

Unspecified bird (Aves) 30 
Gambel's quail (Callipepla gamhelii) 2 

Rabbits and hares (Leporidae ) 13 
Cottontail rabbit (Sylvilagus sp.) 142 
Jackrabbit (Lepus sp.) 200 
Black-tailed jackrabbit {Lepus californicus) 295 
Antelope jackrabbit {Lepus alleni) 157 
Rodents (Rodentia) 22 
Unspecified ground squirrel (Ammospermophilus/Spermophilus) 3 
Harris' antelope squirrel {Ammospermophilus harrisii) 29 
Ground squirrel {Spermophilus sp.) 2 
Botta's pocket gopher {Thomomys bottae) 1 
Pocket mouse {Perognathus sp.) 3 
Kangaroo rat {Dipodomys sp.) 10 
Banner-tailed kangaroo rat {Dipodomys spectabilis) 7 
Small crecetinae {PeromyscuslReithrodontomys-sizQd) 1 
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Wood rat {Neotoma sp.) 10 
Wolves, dogs/coyotes, and foxes (Canidae) 1 
Dog, coyote, or wolf (Canis sp. ) 10 
Even-toed ungulates ( Artiodaclyla) 20 
Deer, elk and relatives (Cervidae) 3 
Deer (Odocoileus sp.) 2 
Mule deer {Odocoileus hemionus) 2 

Total NISP: 1009 
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Houghton Road 

Site Number; ? 
Phase(s); Early Ceramic Period 
Source(s): Cairns and Ciolek-Torrello 1998 
Notes: SylvHagus audubonii put in "Sylvilagus sp." category 

Taxa NISP 
Snakes (Serpentes) 1 

Unspecified bird (Aves) 2 
Medium bird 1 
Small bird 14 
Gambel's quail (Callipepla gambelii) 1 
Probable mourning dove (cf Zenaidura macrourd) 1 

Rabbits and hares (Leporidae) 2 
Cottontail rabbit {Sylvilagus sp. ) 16 
Jackrabbit (Lepiis sp.) 82 
Unspecified ground squirrel ( AmmospermophiluslSpermophilus) 6 
White-tailed antelope squirrel (Ammospermophilus leucurus) 4 
Harris' antelope squirrel {Ammospermophilus harrisii) 1 
Pocket gopher {Thomomys sp.) 1 
Botta's pocket gopher {Thomomys botlae) 4 
Wood rat {Neotoma sp. ) 1 
Domestic dog or coyote {Canis latransiCanis familaris) 82 
Domestic dog {Canis familiaris) 2 
Gray fox {Uroeyon cinereoargenteus) 1 
Probable gray fox (cf Uroeyon cinereoargenteus) 1 
Badger {Taxidea taxus) 1 
Even-toed ungulates (Artiodactyla) 5 
Deer {Odocoileus sp.) 2 
Bighorn sheep {Ovis canadensis) 3 
Probable bighorn sheep (cf Ovis canadensis) 1 

Total NISP: 241 
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Ironwood 

Site Number; AZ T:8:17 (ASM) 
Phase(s): Santa Craz/Sacaton 
Source(s): Bayham and Hatch 1985a; Szuter 1989a, 1991 
Notes: Category "Neotoma albigula or Neotoma lepida" included in '"Neotoma sp." 

Taxa NISP 
Turtles and tortoises (Tcstudinata ) 1 
Chuckwalla {Sauromalus obesus) 1 
Non-poisonous snakes (Colubridae) 5 
Rattlesnake {Crotalus sp.) 3 

Unspecified bird (Aves) 9 
Gambel's quail (Callipepla gambelii) 8 
Great horned owl (Bubo virginianus) 1 

Desert cottontail rabbit (Sylvilagus audubonii) 101 
Black-tailed jackrabbit {Lepus californicus) 1092 
Antelope j ackrabbit {Lepus alleni ) 14 
Rodents (Rodentia) 22 
Harris' antelope squirrel {A mmosperm oph i I us harrisii) 1 
Round-tailed ground squirrel {Spermophilus tereticaudus) 22 
Botta's pocket gopher (Thomomys bottac) 8 
Kangaroo rats, pocket mice, and allies (Heteromyidae) 1 
Large kangaroo rat (Dipodomys spectabilis!desert!) 1 
Small kangaroo rat (Dipodomys merriamUordii) 2 
Wood rat (Neotoma sp. ) 22 
Carnivores (Camivora) 1 
Coyote {Canis latrans) 2 
Kit fox ( Vulpes macrotis) 1 
Gray fox (Urocyon cinereoargenteiis) 1 
Even-toed ungulates (Artiodactyla) 182 
Deer (Odocoileus sp.) 5 

Total NISP: 1512 
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Jones Ruin 

Site Number: AZ U; 15:48 (ASM) 
Phase(s): Sacaton phase 
Source(s): Szuter 1984,1989a, 1991 

Taxa NISP 
Turtles and tortoises (Testudinata) 6 
Mud turtle (Kinosternon sp.) 1 
Sonoran mud turtle {Kinosternon sonoriense) 11 
Western box turtle ( Terrapene ornata) 1 
Desert tortoise (Gopherus agassizi) 3 
Western diamondback (Crotalus atrox) 1 
Mohave rattlesnake (Crotalus scutulatus) 3 

Mouming dove (Zenaidura macroura) 1 
Blackbirds, orioles, and allies (Fringillidae, tribe Icterini) 1 

Rabbits and hares (Leporidae) 13 
Cottontail rabbit (Sylvilagus sp.) 146 
Jackrabbit {Lepus sp.) 5 
Black-tailed jackrabbit (Lepus californicus) 14 
Rodents (Rodentia) 30 
small squirrel (Sciuridae) 11 
Botta's pocket gopher (Thomomys hotlae) 12 
Pocket mouse (Pewgnathus sp.) 6 
Kangaroo rat {Dipodomys sp.) 37 
Unspecified white-footed mouse (Peromyscus sp.) 5 
White-throated wood rat (Neotoma alhigula) 3 
Badger (Taxidea taxus) 2 
Even-toed ungulates (Artiodactyla) 2 
Cattle, sheep, and relatives (Bovidae) 2 

Total NISP: 316 
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Julian Wash 

Site Number; AZ BB; 13; 17 (ASM) 
Phase(s); Sedentary 
Source(s); Wegener 2003 
Notes; raw data only courtesy of Robert Wegener, report not yet published 

IMa NISP 
Unspecified bird (Aves) 1 

Rabbits and hares (Leporidae) 41 
Cottontail rabbit (Sylvilagus sp.) 45 
Probable black-tailed jackrabbit (of. Lepus californicus) 252 
Probable antelope j ackrabbit (of. Lepus alleni) 3 
Probable Harris' antelope squirrel (cf. Ammospermophilus hatrisii) 2 
Probable rock squirrel (cf. Spermophilus variegatus) 1 
Probable Botta's pocket gopher (cf. Thomomys bottae) 2 
Probable Merriam's kangaroo rat (cf. Dipodomys metriami) 
Unspecified white-footed mouse (Peromyscus sp.) 
Probable white-footed mouse (cf. Peromyscus sp.) 
Carnivores (Carnivora) 
Dog, coyote, or wolf {Can is sp.) 
Probable dog, coyote, or wolf (cf. Canis sp.) 
Probable coyote (cf. Canis latrans) 
Probable wolf (cf. Canis lupus) 
Even-toed ungulates (Artiodactyla) 3 9 
Deer (Odocoileus sp.) 11 
Probable deer (cf. Odocoileus sp.) 1 
Probable pronghorn antelope (cf. Antilocapra americana) 3 

Total NISP: 410 
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Junkyard Site 

Site Number: AZ U; 15:33 (ASM) 
Phase(s): Santa Cruz to Sacaton 
Source(s): Szuter 1984, 1989a, 1991 
Notes: Santa Cruz to Sacaton fauna only 

Taxa NISP 
Reptiles 1 

Unspecified bird (Aves) 2 
Probable gambel's quail (cf Callipepla gambelii) 1 
Mourning dove (Zenaidura macroura) 1 

Rabbits and hares (Leporidae) 2 
Cottontail rabbit (Sylvilagus sp.) 37 
Jackrabbit [Lepus sp. ) 18 
Black-tailed jackrabbit {Lepus californicus) 41 
Antelope j ackrabbit (Lepus alleni) 1 
Kangaroo rat (Dipodomys sp.) 1 
Gray fox ( Urocyon cinereoargenteus) 1 

Total NISP: 106 
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La Ciudad 

Site Number: AZ T: 12:1 (ASM) 
Phase(s): Colonial and Sedentary 
Source(s): Hatch, James and Bayham 1987; Szuter 1989a, 1991 
Notes: any possible intrusive bones from domestic ungulates were not included in this 
database 

Taxa NISP 
Frogs and toads ( Salientia) 3 
Toads {Bufonidae) 50 
Toad {Bufo sp.) 2 

Turtles and tortoises (Testudinata) 13 
Desert tortoise {Gopherus agassizi) 4 
Regal horned lizard (Phrynosoma solare) 1 
Non-poisonous snakes (Colubridae) 7 
Vipers (Viperidae) 2 
Rattlesnake (Crotalus sp.) 1 

Gambel's quail {Callipepla garnbelii) 13 
Swans, geese, and ducks (Anatidae) 1 
Canada goose {Brant a canadensis) 1 
Duck (Anas sp. ) 1 
Solitary sandpiper {Tringa solitarid) 1 
Small hawk (Accipiter sp.) 1 
Large hawk (Buteo sp.) 1 
Sparrow hawk or American kestrel (Falco sparverius) 1 
Cactus wren (Campy I o rhyn ch us bninneicapillus) 1 
Blackbirds, orioles, and allies (Fringillidae, tribe Icterini) 1 

Rabbits and hares (Leporidae) 11 
Cottontail rabbit (Syivilagus sp.) 31 
Desert cottontail rabbit (Syivilagus audubonii) 38 
Jackrabbit (Lepus sp.) 79 
Black-tailed jackrabbit {Lepus califoniicus) 1136 
Antelope jackrabbit {Lepus alleni) 4 
Rodents (Rodentia) 16 
Squirrels and allies (Sciuridae) 2 
Unspecified ground squirrel {AmmospermophiiuslSpermophilus) 1 
Harris' antelope squirrel (A mmo sperm op hi I us harrisii) 5 
Round-tailed ground squirrel {Spermophiius tereticaudus) 6 
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Pocket gopher {Thomomys sp.) 1 
Botta's pocket gopher (Thomomys boiiae) 31 
Pocket mouse (Perognathiis sp. ) 4 
Large kangaroo rat {Dipodomys spectabilis!deserti) 8 
Small kangaroo rat (Dipodomys merriamilordii) 1 
Barmer-tailed kangaroo rat {Dipodomys spectabilis) 4 
New World rats and mice (Cricetinae) 2 
Unspecified white-footed mouse (Peromyscus sp.) 5 
Hispid cotton rat (Sigmodon hispidus) 2 
White-throated wood rat {Neotoma albigula) 1 
Muskrat (Ondatra zihelhicus) 2 
Carnivores (Carnivora) 11 
Wolves, dogs/coyotes, and foxes (Canidae) 4 
Dog, coyote, or wolf (Canis sp.) 1 
Coyote (Canis latrans) 6 
Kit fox {Vulpes macrotis) 9 
Gray fox (Urocyon cinereoargenteus) 8 
Even-toed ungulates (Artiodactyla) 149 
Deer (Odocoileus sp.) 7 
Mule deer (Odocoileus hemionus) 2 

Total NISP: 1698 
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La Cuenca del Sedimento 

Site Number: AZ U;9;68 (ASM) 
Phase( s): Red Mtn, Vahki, Colonial, Sedentary, early Classic 
Source(s): James 1989 

laxa MSP 
Sonoran mud turtle (Kinosternon sonoriense) 3 
Probable desert tortoise (cf. Gopherus agassizi) 1 

Unspecified bird (Aves) 2 

Rabbits and hares (Leporidae) 3 
Cottontail rabbit (Sylvilagus sp.) 23 
Jackrabbit (Lepus sp.) 9 
Rodents (Rodentia) 2 
Pocket gopher (Thomomys sp.) 23 
Cotton rat (Sigmodon sp.) 2 
Probable wood rat (cf. Neotoma sp.) 1 
Carnivores (Camivora) 1 
Dog, coyote, or wolf {Canis sp.) 1 
Even-toed ungulates (Artiodacty la) 3 
Deer (Odocoileus sp.) 1 

Total NISP: 75 
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La Lomita 

Site Number: AZ U:9:67 (ASM) 
Phase(s); late Santa Cruz-early Sacaton, minor Classic period occupation 
Source(s); James 1990a 

Taxa NISP 
Bony fish fOsteichthyes) 5 

Frogs and toads (Salientia) 1 
Probable frog (cf. Rana sp.) 1 

Sonoran mud turtle {Kinosternon sonoriense) 2 
Lizards (Sauria) 1 
Gila monster (Heloderma suspectum) 1 
Non-poisonous snakes (Colubridae) I 
Pit vipers (Crotalinae ) 2 

Unspecified bird (Aves) 12 
Roadrunner {Geococcyx californianus) 1 

Cottontail rabbit (Sylvilagus sp.) 32 
Jackrabbit {Lepus sp.) 74 
Rodents (Rodentia) 34 
Unspecified ground squirrel (JmmospermophiliwSpermophilus) 57 
Pocket gopher (Thomomys sp.) 10 
Cotton rat {Sigmodon sp.) 2 
Wood rat {Neotoma sp.) 1 
Muskrat (Ondatra zibethicus) 1 
Dog, coyote, or wolf (Canis sp.) 3 
Unspecified red or kit fox (Vulpes sp.) 1 
Even-toed ungulates (Artiodactyla) 2 
Deer (Odocoileus sp.) 5 

Total NISP: 249 
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Las Capas 

Site Number: AZ AA; 12:111 (ASM) 
Phase(s): Early San Pedro 
Source(s): Waters 2003a,b; author 
Notes; Horizons 11-7 

Taxa NISP 
Frogs and toads (Salientia) 10 
Toad {Bufo sp.) 60 

Turtles and tortoises (Testudinata) 15 
Desert tortoise (Gopherus agassizi) 11 
Non-poisonous snakes (Colubridae) 2 
Rattlesnake (Crotalus sp.) 9 

Quail {Callipepla sp.) 6 
Roadrunner {Geococcyx californianus) 3 
Large hawk (Buteo sp.) 4 
Perching birds (Passeriformes) 2 

Rabbits and hares (Leporidae) 18 
Cottontail rabbit (Sylvilagus sp.) 227 
Jackrabbit (Lepus sp.) 420 
Black-tailed jackrabbit (Lepus californicus) 41 
Antelope jackrabbit ( Lepus alleni) 25 
small rodent (mouse-sized) 1 
medium rodent (rat-sized) 9 
large rodent (muskrat or squirrel sized) 1 
Unspecified ground squirrel (Ammospermophilus/Spermophilus) 4 
Pocket mouse {Perognathus sp.) 2 
Cotton rat (Sigmodon sp.) 3 
Domestic dog or coyote (Canis latrans/Canis familaris) 2 
Kit fo.\ (Vulpes rnacrotis) 2 
Gray fox (Urocyon cinereoargenteus) 4 
Even-toed ungulates (Artiodactyla) 21 
Deer, elk and relatives (Cervidae) 6 
Deer {Odocoileus sp.) 4 
Bighorn sheep {Ovis canadensis) 1 

Total NISP: 913 
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Las Capas 

Site Number: AZ AA: 12:111 (ASM) 
Phase(s): Late San Pedro 
Source(s): Waters 2003a,b; author 
Notes: Horizons 6-2 

Taxa NISP 
Bony fish (Osteichthyes) 1 

Frogs and toads (Salientia) 25 
Toad (Biifo sp.) 17 

Turtles and tortoises (Tcstudinata) 33 
Mud turtle (Kinosternon sp.) 4 
Desert tortoise (Gopherus agassizi) 13 
Snakes (Serpentes) 8 
Non-poisonous snakes (Colubridae) 16 
Pit vipers (Crotalinac) 17 

Unspecified bird (Aves) 19 
Quail (Callipepla sp.) 5 
Woodpeckers (Picidae) 1 
Roadrunner (Geococcyx californianus) 3 
Bam owl {Tylo alba) 4 
Dove {Zenaidura sp.) 10 
Plovers (Ch^radriidae) 1 
Sharp-shinned hawk (Accipiter striatus) 1 
Large hawk {Biiteo sp.) 10 
Vultures (Cathartinae) 1 
Perching birds (Passeriformes) 3 
Raven or crow (Corvus sp.) 1 
Blackbirds, orioles, and allies (Fringillidae, tribe Icterini) 1 

Rabbits and hares (Leporidae) 91 
Cottontail rabbit (Sylvilagus sp.) 550 
Jackrabbit (Lepus sp.) 1518 
Black-tailed jackrabbit (Lepus californicus) 137 
Antelope jackrabbit (Lepus alteni) 63 
small rodent (mouse-sized) 12 
medium rodent (rat-sized) 42 
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Unspecified ground squirrel {Ammospermophilus/Spermophilus) 17 
Pocket gopher (Thomomys sp.) 3 
Pocket mouse (Perognathus sp.) 15 
Kangaroo rat {Dipodomys sp.) 5 
New World rats and mice (Cricetinae) 34 
Cotton rat (Sigmodon sp.) 5 
Wood rat (Neotoma sp.) 19 
Carnivores (Camivora) 2 
Dog, coyote, or wolf {Canis sp.) 39 
Badger (Taxidea taxus) 3 
Mountain lion {Felis concolor) 8 
Bobcat {Felis rufus) 3 
Even-toed ungulates (Artiodactyla) 82 
Deer, elk and relatives (Cervidae) 17 
Deer {Odocoileus sp.) 10 
Mule deer {Odocoileus hemionus) 1 
Pronghorn antelope {Antilocapra americana) 1 

Total NISP: 2871 



Las Capas 

Site Number: AZ AA: 12:111 (ASM) 
Phase(s): Early Cienega 
Source(s); Waters 2003a,b; author 
Notes: Horizon 1 

Taxa 
Turtles and tortoises (Testudinata) 
Rattlesnake (Crotalus sp.) 

Unspecified bird (Aves) 
Quail (Callipepla sp.) 

Rabbits and hares (Leporidae) 
Cottontail rabbit (Sylvilagiis sp.) 
Jackrabbit (Lepus sp.) 
Black-tailed jackrabbit {Lepus caliform 
Antelope jackrabbit (Lepus alleni) 
Pocket mouse {Perognathus sp.) 
New World rats and mice (Cricetinae) 
Dog, coyote, or wolf (Canis sp.) 
Even-toed ungulates (Artiodactyla) 

Total NISP: 
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Las Casitas 

Site Number; AZ U: 15:27 (ASM) 
Phase(s); Soho 
Source(s): Sparling 1975; Szuter 1989a, 1991 
Notes: the turkey was small sized and therefore probably wild; fauna from the flotation 
samples were not included in this database, but that sample did have fish; intrusive do
mestic cattle not included here 

Taxa NISP 
Yellow mud turtle (Kinosternon flavescens) 1 
Non-poisonous snakes (Colubridae) 1 
Pit vipers (Crotalinae) 2 

Small bird 6 
Turkey (Meleagris gallopavo) 3 6 
Gambel's quail (Callipepla gambelii) 1 

Cottontail rabbit (Sylvilagus sp.) 63 
Jackrabbit {Lepus sp.) 136 
Pocket mouse (Perognathus sp. ) 1 
Ord's kangaroo rat {Dipodomys ordii) 1 
Probable harvest mouse (cf. Reithrodontomys sp. ) 6 
Unspecified white-footed mouse {Peromyscus sp.) 2 
Probable northern grasshopper mouse (cf. Onychomys leucogaster) 1 
Domestic dog (Cams familiaris) 6 
Gray fox {Urocyon cinereoargenteus) 3 
Hven-toed ungulates (Artiodactyla) 3 
Mule deer {Odocoileus hemionus) 153 

Total NISP; 422 
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Las Colinas 

Site Number; AZ T: 12:10 (ASM) 
Phase(s): Gila Butte, Sedentary, Classic 
Source(s): Szuter 1989a, 1989b, 1991 
Notes: Category "Spermophilus tereticaudus or A mmospermophilus harrisii" included 
under ''Ammospermophilus/Spermophilus"; "Neotoma albigulalN. lepida" included under 
"Neotoma sp."; Categories "Antilocapra americana or O. virginianus", "Odocoileus 
hemionus or Ovis canadensis" and "/I americana!O. canadensis" included under "Artio-
dactyla"; "BoslBison" not included in this analysis 

Taxa 
Bony fish (Osteichthyes) 
Suckers (Catostomidae) 

NISP 
10 

6 

Amphibia 
Frogs and toads (Salientia) 
Toad (Bufo sp.) 
Colorado River toad (Bufo alvarius) 
Great Plains toad (Bufo cognatus) 
Northern leopard frog (Ranapipiens) 

63 
2 
3 
9 
20 
1 

Reptiles 
Turtles and tortoises (Testudinata) 
Mud turtle (Kinosternon sp.) 
Sonoran mud turtle {Kinosternon sonoriense) 
Desert tortoise (Gophems agassizi) 
Iguanid lizards (Iguanidae) 
Side-blotched lizard {Uta stansburiana) 
Homed lizard (Phrynosoma sp.) 
Whiptail lizard (Cnemidaphorus tigris) 
Snakes (Serpentes) 
Non-poisonous snakes (Colubridae) 
Pit vipers (Crotalinae) 

11 
2 
4 
20 
3 
3 
3 
2 
4 
62 
94 
4 

Unspecified bird (Aves) 
Probable gambel's quail (cf. Callipepla gambelii) 
Woodpeckers (Picidae) 
Flicker {Colaptes sp.) 
Roadrunner {Geococcyx californianus) 
Probable mourning dove (cf. Zenaidura macroura) 
Probable American coot (cf Fulica americana) 

45 
131 
1 
2 
2 
8 
1 
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Large hawk (Biiteo sp.) 5 
Steller's jay {Cyanocitta stelleri) 2 
California jay (Aphelocoma coerulescens) 1 
Common raven (Corvus corax) 4 
Thrasher (Toxostoma sp.) 1 
Blackbirds, orioles, and allies (Fringillidae, tribe Icterini) 2 

Rabbits and hares (Leporidae) 103 
Cottontail rabbit (Sylvilagus sp.) 741 
Jackrabbit (Lepus sp.) 429 
Black-tailed jackrabbit (Lepus californicus) 1669 
Antelope jackrabbit {Lepus alleni) 4 
Rodents (Rodentia) 309 
Unspecified ground squirrel {AmmospermophihislSpermophilus) 113 
Botta's pocket gopher (Thomomys hottae) 72 
Kangaroo rats, pocket mice, and allies (Heteromyidae) 1 
Pocket mouse {Perognathus sp.) 42 
Large kangaroo rat {Dipodomys spectabilis/deserti) 139 
Small kangaroo rat {Dipodomys merriami/ordii) 22 
Beaver (Castor canadensis) 1 
New World rats and mice (Cricctinae) 3 
Western harvest mouse {Reithrodontomys megalotis) 1 
Unspecified white-footed mouse {Peromyscus sp.) 11 
Southern grasshopper mouse (Onychomys torridus) 16 
Probable hispid cotton rat (cf. Sigmodon hispidus) 10 
Wood rat (Neoloma sp.) 24 
Muskrat {Ondatra zihethicus) 1 
Carnivores (Camivora) 17 
Wolves, dogs/coyotes, and foxes (Canidae) 5 
Dog, coyote, or wolf (Canis sp.) 4 
Domestic dog or coyote {Canis latrans!Canis familaris) 66 
Domestic dog {Canis familiaris) 145 
Kit fox {Vulpes macrotis) 3 
Gray fox (Urocyon cinereoargenteus) 2 
Badger (Taxidea taxus) 1 
Striped or hooded skunk (Mephitus sp.) 4 
Cats (Felidae) 1 
Bobcat (Felis rufus) 1 
Even-toed ungulates (Artiodactyla) 81 
Deer, elk and relatives (Cervidae) 15 
Deer {Odocoileits sp.) 33 
Mule deer (Odocoileus hemionus) 13 



White-tailed deer {Odocoileus virginianus) 
Bighorn sheep (Ovis canadensis) 

Total NISP; 
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Las Fosas 

Site Number: AZ U: 15:19 (ASM) 
Phase(s): Soho and Civano phase 
Source(s): Szuter 1984,1989a, 1991 
Notes: Category "Felis onca or Felis concolof included under "Large unspecified cat 
{Felis sp.)" 

Taxa NISP 
Toad {Bufo sp.) 1 
Great Plains toad {Bufo cognatiis) 12 

Reptiles 3 
Lizards (Sauria) 2 
Collared lizard {Crotaphytus collaris) 1 
Desert spiny lizard {Sceloporus magister) 1 
Homed lizard {Phrynosoma sp. ) 1 
Whiptail lizard (Cn em i dap ho r us tigris) 1 
Snakes (Serpentes) 2 
Bullsnake/Gopher snake {Pituophis sp.) 4 
Western diamondback {Crotalus atrox) 2 
Mohave rattlesnake {Crotalus scutulatus) 1 

Unspecified bird (Aves) 31 
Gambel's quail {Callipepla gamhelii) 3 
Gila woodpecker {Malanerpes uropygialis) 1 
Roadrunner {Geococcyx californianus) 1 
Macaw {Ara sp.) 30 
Great horned owl {Bubo virginianus) 1 
Mourning dove {Zenaidura macroura) 2 
Large hawk {Biiteo sp.) 61 

Rabbits and hares (Leporidae) 73 
Cottontail rabbit {Sylvilagus sp.) 219 
Jackrabbit {Lepus sp.) 90 
Black-tailed jackrabbit (Lepus californicus) 348 
Antelope jackrabbit {Lepus alleni) 5 
Rodents (Rodentia) 79 
small squirrel (Sciuridae) 104 
Botta's pocket gopher {Thomomys hotlae) 7 
Pocket mouse {Perognathus sp.) 9 
Kangaroo rat {Dipodomys sp.) 28 
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New World rats and mice (Cricetinae) 2 
Unspecified white-footed mouse {Peromyscus sp. ) 2 
White-throated wood rat (Neotoma alhigula) 12 
Carnivores (Camivora) 4 
Dog, coyote, or wolf (Canis sp.) 11 
Kit fox (Vulpes macrotis) 3 
Gray fox (Urocyon cinereoargenteus) 5 
Large unspecified cat (Felis sp.) 1 
Bobcat (Felis rufus) 1 
Even-toed ungulates (Artiodactyla) 66 
Deer, elk and relatives (Cervidae) 94 
Deer {Odocoileus sp.) 86 
Mule deer {Odocoileus hemionus) 10 
White-tailed deer {Odocoileus virginianus) 1 
Pronghom antelope (Antilocapra americana) 1 

Total NISP: 1422 
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Lonetree 

Site Number: AZ A A; 12:120 (ASM) 
Phase(s): Pioneer 
Source(s): Gillespie 1990 
Notes: Primary sample only included here; Canis sp. are dog/coyote size; Category "Uni
dentified hawk" included here under "Unspecified large hawk" since it was reported as 
"^Mteo-sized"; Total NISP not the same as in original publication 

Taxa NISP 
Desert tortoise (Gopherus agassizi) 8 
Whiptail lizard (Cnemidaphorus sp.) 1 
Rattlesnake {Crotalus sp.) 3 

Probable gambel's quail (of. Callipepla gamhelu) 1 
Probable scaled quail (cf. Callipepla squamata) 1 
Roadrunner {Geococcyx californianus) 1 
Large hawk (Buteo sp.) 4 

Probable desert cottontail rabbit (cf. Sylvilagus audubonii) 180 
Jackrabbit (Lepus sp.) 633 
Black-tailed jackrabbit {Lepus californicus) 707 
Antelope jackrabbit {Lepus alleni) 370 
Rodents (Rodentia) 4 
small squirrel (Sciuridae) 9 
Probable rock squirrel (cf. Spermophilus variegatus) 1 
Round-tailed ground squirrel {Spermophilus tereticaudus) 2 
Pocket mouse {Perognathus sp.) 2 
Kangaroo rat {Dipodomys sp.) 1 
Probable banner-tailed kangaroo rat (cf. Dipodomys spectahilis) 4 
Probable Merriam's kangaroo rat (cf. Dipodomys merriami) 5 
Probable harvest mouse (cf Reithrodontomys sp.) 1 
Probable white-throated wood rat (cf. Neotoma alhigula) 8 
Dog, coyote, or wolf {Canis sp.) 8 
Badger ( Taxidea taxus) 1 
Even-toed ungulates (Artiodactyla) 6 

Total NISP: 1961 
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Lonetree 

Site Number; AZ AA: 12:120 (ASM) 
Phase(s): Middle and Late Rincon 
Source(s); Gillespie 1990 
Notes: Only primary sample fauna included in this database; all Canis sp. were dog/coyote 

size 

Taxa NISP 
Desert tortoise (Gopherus agassizi) 4 

Medium bird 1 
Quail (Callipepla sp.) 3 
Probable gambel's quail (cf. Callipepla gambelii) 1 

Desert cottontail rabbit (Sylvilagus audubonii) 39 
Jackrabbit (Lepus sp.) 144 
Black-tailed jackrabbit {Lepus californicus) 94 
Antelope jackrabbit {Lepus alleni) 51 
Botta's pocket gopher {Thomomys hottae) 2 
Probable Merriam's kangaroo rat (cf. Dipodomys merriami) 1 
Probable white-footed mouse (cf. Peromyscus sp.) 1 
Probable white-throated wood rat (cf. Neotoma albigula) 2 
Dog, coyote, or wolf {Canis sp.) 8 
Kit fox { Vulpes macrotis) 1 

Total NISP: 352 



487 

Lookout Site 

Site Number: AZ S:7;30 (ASM) 
Phase(s): Middle Archaic 
Source(s); Bostwick and Hatch 1988; Szuter 1989a, 1991 

Taxa NISP 
Rabbits and hares ( Leporidae) 1 
Cottontail rabbit {Sylvilagus sp.) 3 
Jackrabbit {Lepus sp.) 17 
Black-tailed jackrabbit {Lepus californiciis) 38 
Round-tailed ground squirrel (Spermophilus tereticaudus) 1 
White-throated wood rat (Neotoma alhigula) 3 
Unspecified fox (VulpesiUrocyon) 3 
Badger {Taxidea taxus) 1 
Even-toed ungulates (Artiodactyla) 1 

Total NISP; 68 
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Los Morteros 

Site Number: AZ AA: 12:57 (ASM) 
Phase(s): Rillito to Middle Rincon 
Source(s): Gillespie 1995 
Notes: Conway's original sample not included here because it could not be assigned to any 
particular time period 

Toad (Bufo sp.) 
Small unspecified toad (Bufo sp. ) 
Large unspecified toad (Bufo sp.) 

Taxa MSP 
2 

1 

Turtles and tortoises (Testudinata) 
Desert tortoise (Gopherus agassizi) 
Whipsnake (Masticophis sp.) 

3 
3 

Cottontail rabbit (Sylvilagus sp.) 
Jackrabbit (Lepits sp.) 
Black-tailedjackrabbit (Lepus californicus) 
Antelope jackrabbit (Lepus alleni) 
small squirrel (Sciuridae) 
Small kangaroo rat (Dipodomys merriamifordii) 
Even-toed ungulates (Artiodactyla) 
Deer (Odocoileus sp.) 
Mule deer (Odocoileus hemionus) 

31 
236 
117 
123 
5 
4 
9 
1 

Total NISP: 538 
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Los Morteros 

Site Number: AZ AA: 12:57 (ASM) 
Phase(s): Middle Rincon 
Source(s): Gillespie 1995 
Notes: Conway's original sample not included here because it could not be assigned to any 
particular time period 

Taxa NISP 
Turtles and tortoises (Testudinata) 1 
Desert tortoise {Gaphems agassizi) 3 
Whipsnake (Masticophis sp.) 1 

Cottontail rabbit (Sylvilagus sp.) 70 
Jackrabbit (Lepus sp.) 335 
Black-tailed jackrabbit (Lepus californicus) 285 
Antelope jackrabbit {Lepus alleni) 175 
small squirrel (Sciuridae) 4 
Round-tailed ground squirrel (Spermophilus tereticaudus) 1 
Pocket gopher {Thomomys sp. ) 2 
Wood rat (Neotoma sp.) 3 
Kit fox (Vulpes macrotis) 1 
Badger (Taxidea taxus) 2 
Even-toed ungulates (Artiodactyla) 4 
Deer (Odocoileus sp.) 4 
Mule deer (Odocoileus hemionus) 4 
Probable white-tailed deer (cf. Odocoileus virgiriianus) 1 
Pronghorn antelope (Aniilocapra americana) 2 

Total NISP: 898 
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Los Morteros 

Site Number: AZ AA: 12:57 (ASM) 
Phase(s): Late Rincon and Tanque Verde 
Source(s): Gillespie 1995 
Notes: Conway's original sample not included here because it could not be assigned to any 
particular time period 

Taxa NISP 
Couch's spadefoot toad {Scaphiopus cauchi) 2 

Turtles and tortoises (Testudinata) 1 
Ground swift or spiny lizard (Sceloporus sp.) 1 
Rattlesnake (Crotalus sp.) 2 

Unspecified bird (Aves) 9 
Quail (Callipepla sp.) 2 
Roadrunner {Geococcyx californianus) 8 
Owls (Strigiformes) 1 
Large hawk (Buteo sp.) 1 
Common raven (Corviis corax) 5 

Cottontail rabbit (Sylvilagus sp.) 305 
Jackrabbit (Lepus sp.) 625 
Black-tailed jackrabbit {Lepus californicus) 565 
Antelope jackrabbit (Lepus alleni) 98 
Rodents (Rodentia) 4 
small squirrel (Sciuridae) 17 
Round-tailed ground squirrel (Spermophilus tereticaudus) 2 
Pocket gopher {Thomomys sp.) 6 
Pocket mouse (Perognathus sp.) 4 
Large kangaroo rat {Dipodomys spectabilisldeserti) 1 
Small kangaroo rat (Dipodomys merriamilordii) 1 
New World rats and mice (Cricetinae) 3 
Cotton rat (Sigmodon sp.) 6 
Wood rat (Neotoma sp.) 16 
Carnivores (Carnivora) 4 
Dog, coyote, or wolf (Canis sp.) 3 
Kit fox (Vulpes macrotis) 1 
Unspecified fox (Vulpes!Urocyon) 2 
Badger (Taxidea taxus) 2 
Even-toed ungulates (Artiodactyla) 20 



Deer {Odocoileus sp.) 
Mule deer (Odocoileus hemionus) 

Total NISP: 
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Los Pozos - Sweetwater Locus 

Site Number: AZ AA: 12:91 (ASM) 
Phase(s): Middle Archaic 
Source(s): Wocherl 1999 

Taxa 
Turtles and tortoises (Testudinata) 

Quail (Callipepla sp.) 

Rabbits and hares (Leporidae) 
Cottontail rabbit (Sylvilagus sp. ) 
Jackrabbit [Lepus sp.) 
Black-tailed jackrabbit (Lepus californicus) 
Pocket gopher {Thomomys sp.) 
Dog, coyote, or wolf (Canis sp.) 
Even-toed ungulates (Artiodactyla) 
Deer {Odocoileus sp.) 
Pronghorn antelope (Antilocapra americana) 

NISP 
1 

1 

1 
10 
35 
5 

2 

1 
10 
1 
1 

Total NISP: 68 
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LosPozos 

Site Number: AZ AA; 12:91 (ASM) 
Phase(s): Late Cienega phase 
Sourcc(s): Waters 2003a; Wocherl 2000 

Taxa NISP 
Bony fish fOsteichthyes) 8 

Frogs and toads (Salientia) 63 
Toad {Bufo sp. ) 121 

Turtles and tortoises (Testudinata) 47 
Mud turtle (Kinosternon sp.) 19 
Sonoran mud turtle (Kinosternon sonoriense) 3 
Desert tortoise (Gopherus agassizi) 12 
Probable desert tortoise (of. Gopherus agassizi) 22 
Lizards (Sauria) 1 
Iguanid lizards (Iguanidae) 4 
Non-poisonous snakes (Colubridae) 2 

Quail (Callipepla sp.) 28 
Swans, geese, and ducks (Anatidae) 2 
Roadrunner (Geococcyx californianus) 10 
Screech owl (Otus sp.) 1 
Goatsuckers (Caprimulgidae) 6 
Rails, gallinules, and coot (Rallidae) 1 
Unspecified kite, hawk, or eagle (Accipitridae) 1 
Sharp-shinned hawk (Accipiler striatus) 3 
Large hawk (Buteo sp.) 2 
Perching birds (Passedformes) 11 
Raven or crow (Corvus sp.) 1 
Common raven (Corvus corax) I 
Blackbirds, orioles, and allies (Fringillidae, tribe Icterini) 1 

Bats (Chiroptera) 1 
Rabbits and hares (Leporidae) 33 
Cottontail rabbit (Sylvilagus sp.) 1471 
Jackrabbit (Lepus sp.) 3524 
Black-tailed jackrabbit (Lepus californicus) 769 
Antelope jackrabbit (Lepus alleni) 372 
Rodents (Rodentia) 5 
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small rodent (mouse-sized) 19 
medium rodent (rat-sized) 42 
large rodent (muskrat or squirrel sized) 2 
Unspecified ground squirrel (A mmosperm oph Uusi Spermoph i I us) 11 
Harris' antelope squirrel (A m mo sperm oph ilus harrisii) 1 
Rock squirrel {Spermophilus variegatus) 1 
Round-tailed ground squirrel {Spermophilus tereticaudus) 38 
Pocket gopher (Thomomys sp.) 8 
Kangaroo rats, pocket mice, and allies (Heteromyidae) 1 
Pocket mouse (Perognathus sp.) 40 
Kangaroo rat (Dipodomys sp.) 11 
New World rats and mice (Cricetinae) 3 
Small crecetinae {PeromyscuslReithrodontomys-sizQd) 2 
Medium-sized cricetinae (SigmodonlNeotoma-sized) 15 
Cotton rat (Sigmodon sp.) 6 
Wood rat {Neotoma sp.) 18 
White-throated wood rat {Neotoma albigidd) 1 
Muskrat {Ondatra zibethicus) 2 
Carnivores (Carnivora) 1 
Wolves, dogs/coyotes, and foxes (Canidae) 4 
Dog, coyote, or wolf {Canis sp.) 146 
Domestic dog (Canis familiaris) 1 
Probable domestic dog (cf. Canis familiaris) 1 
Gray fox (Urocyon cinereoargenteus) 1 
Badger {Taxidea taxus) 1 
Unspecified cat {Felis sp.) 1 
Bobcat (Felis rufus) 5 
Even-toed ungulates (Artiodactyla) 711 
Deer (Odocoileus sp.) 109 
Mule deer (Odocoileus hemionus) 1 
Bighorn sheep (Ovis canadensis) 51 
Pronghorn antelope {Antilocapra americana) 21 

Total NISP; 7832 
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Marana 

Site Number: AZ AA: 12:251 (ASM) 
Phase(s): Classic 
Source(s): Kendall 2002 

Taxa NISP 
Bony fish (Osteichthyes) 5 

Frogs and toads (Salientia) 2 

Reptiles 1 
Turtles and tortoises (Testudinata) 40 
Sonoran mud turtle {Kinosternon sonoriense) 3 
Regal horned lizard {Phrynosoma solare) 2 
Snakes (Serpentes) 18 
Non-poisonous snakes (Colubridae) 7 
Pit vipers (Crotalinae) 22 

Unspecified bird (Aves) 47 
Quails and pheasants (Phasianidae) 6 
Quail iCallipepla sp.) 54 
Bobwhite (Colinus virginianus) 1 
Roadrunner (Geococcyx californianus) 3 
Pigeons and doves (Columbidae) 2 
Unspecified kite, hawk, or eagle (Accipitridae) 10 
Ferruginous hawk (Buteo regalis) 1 
CAracAras and falcons (Falconidae) 3 
Turkey vulture (Cathartes aura) 2 
Jays, magpies, and crows (Corvidae) 4 

Rabbits and hares (Leporidae) 79 
Cottontail rabbit (Sylvilagus sp.) 217 
Jackrabbit {Lepus sp.) 523 
Black-tailed jackrabbit (Lepus californicus) 1028 
Antelope j ackrabbit {Lepus alleni) 260 
Rodents (Rodentia) 25 
Squirrels and allies (Sciuridae) 59 
Harris' antelope squirrel {Ammospermophilus harrisii) 51 
Ground squirrel {Spermophilus sp.) 27 
Botta's pocket gopher { Thomomys battue) 14 
Pocket mouse {Perognathus sp.) 16 
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Kangaroo rat (Dipodomys sp.) 45 
White-throated wood rat {Neotoma albigula) 33 
Carnivores (Camivora) 6 
Domestic dog or coyote (Canis latranslCanis familaris) 25 
Gray fox (Urocyon cinereoargenteus) 5 
Badger (Taxidea taxus) 7 
Even-toed ungulates (Artiodactyla) 6 8 
Deer (Odocoileus sp.) 173 
Mule deer {Odocoileus hemionus) 11 
Bighorn sheep {Ovis canadensis) 7 
Pronghom antelope (Antilocapra americana) 8 

Total NISP; 2920 
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McClelland Wash 

Site Number: AZ AA:7:15 (ASM) 
Phase(s): Colonial, Sedentary-Classic transition. Early Classic, Late Classic 
Source(s): Szuter 1989a, 1991; Weaver 1988 

Taxa NISP 
Frogs and toads (Salientia) 1 

Mud turtles (Testudinidae) 2 
Desert tortoise (Gophenis agassizi) 6 
Iguanid lizards (Iguanidae) 1 

Gambel's quail {Callipeplagamhelii) 1 
Wrens (Troglodytinae) 1 
Blackbirds, orioles, and allies (Fringillidae, tribe Icterini) 1 

Rabbits and hares (Leporidae) 23 
Desert cottontail rabbit (Sylvilagus audubonii) 27 
Jackrabbit (Lepus sp.) 49 
Black-tailed jackrabbit {Lepus californicus) 436 
Antelope jackrabbit {Lepus alleni) 39 
Rodents (Rodentia) 5 
Squirrels and allies (Sciuridae) 1 
Unspecified ground squirrel {Ammospermophilus/Spermophilus) 14 
Pocket mouse {Perognathus sp.) 1 
Large kangaroo rat {Dipodomys spectahilis/deserti) 3 
Small kangaroo rat {Dipodomys merriamiiordii) 1 
White-throated wood rat {Neotoma albigula) 2 
Coyote {Canis latrans) 2 
Kit fox (Vulpes macrotis) 1 
Badger {Taxidea taxus) 1 
Even-toed ungulates (Artiodactyla) 18 
Deer {Odocoileiis sp.) 2 

TotalNlSP: 638 



Monitor 

Site Number: AZ V:9:56 (ASM) 
Phase(s); Gila Butte, Late Sedentary, Salado 
Source(s): Sparling 1978; Szuter 1989a, 1991 

Taxa 
Reptiles 
Non-poisonous snakes (Colubridae) 

Probable turkey (cf. Meleagris gallopavo) 

Rabbits and hares (Lcporidae) 
Cottontail rabbit (Sylvilagus sp. ) 
Black-tailed jackrabbit {Lepus californicus) 
Rodents (Rodentia) 
Rock squirrel (Spermophilus variegatiis) 
Botta's pocket gopher (Thomomys bottae) 
Dog, coyote, or wolf (Canis sp. ) 
Even-toed ungulates ( Artiodactyla) 
Mule deer (Odocoileus hemionus) 

Total NISP: 
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Muchas Casas 

Site Number: AZ AA: 12:368 (ASM) 
Phase(s): Transitional Late Sedentary to Early Classic 
Source(s); James 1987; Szuter 1989a, 1991 
Notes: Category "Lagomorpha" included here under "Leporidae"; category 
"Ammospermophilus harrisii or S. tereticaudus" included under' VI mm osp erm oph i I us I 
Spermophilus"\ Categories '^OdocoileuslAn(ilocapra \ ""OdocoileuslOvis", and 
"Odocoileus/Antilocapra/Ovis" included under "Artiodactyla" 

Taxa NISP 
Amphibia 1 
Reptiles 1 
Bullsnake/Gopher snake (Pitiiophis melanoleucus) 1 
Unspecified bird (Aves) 4 
Swainson's hawk (Biiteo swainsoni) 1 

Rabbits and hares (Leporidae) 23 
Cottontail rabbit {Sylvilagus sp.) 59 
Jackrabbit {Lepus sp.) 84 
Probable jackrabbit (cf. Lepus sp.) 8 
Black-tailed jackrabbit (.Lepus californicus) 259 
Antelope jackrabbit {Lepus alleni) 85 
Probable antelope j ackrabbit (cf. Lepus alleni) 2 
Rodents (Rodentia) 24 
Unspecified ground squirrel (Ammospermophilus/Spermophilus) 5 
Ground squirrel (Spermophihis sp.) 1 
Round-tailed ground squirrel {Spermophihis tereticaudus) 5 
Botta's pocket gopher {Thomomys bottae) 2 
Probable desert kangaroo rat (cf Dipodomys deserti) 1 
Unspecified white-footed mouse (Peromyscus sp.) 9 
Wood rat (Neotoma sp.) 1 
Probable white-throated wood rat (cf Neotoma alhigula) 2 
Carnivores (Camivora) 2 
Even-toed ungulates (Artiodactyla) 35 
Deer (Odocoileus sp.) 32 
Probable deer (cf Odocoileus sp.) 133 
Mule deer {Odocoileus hemionus) 1 
Bighorn sheep (Ovis canadensis) 369 
Pronghom antelope (Antilocapra americana) 2 

Total NISP: 1152 
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Pecan 

Site Number: AZ AA:7:62 (ASM) 
Phase(s): Late Colonial, Early Sedentary, Classic possibly Archaic 
Source(s): Szuter 1989a, 1991; Weaver 1988 
Notes: Category "S. tereticauduslA. harrisii" put under category "Ammospermophilus/ 
Spermophilus" 

Taxa NISP 
Mud turtles (Testudinidae) 8 

Unspecified bird (Aves) 1 
Gambel's quail (Callipepla gamhelii) 1 
Sparrow hawk or American kestrel (Falco sparverius) 1 

Rabbits and hares (Leporidae) 394 
Desert cottontail rabbit (Sylvilagus audubonii) 24 
Jackrabbit (Lepus sp.) 259 
Antelope j ackrabbit (Lepus alleni) 44 
Unspecified ground squirrel (Ammospermophilus/Spermophilus) 7 
Ground squirrel (Spermophilus sp. ) 1 
Round-tailed ground squirrel {Spermophilus tereticaudus) 2 
Botta's pocket gopher ( Thomomys bottae) 1 
Even-toed ungulates (Artiodactyla) 27 
Bighorn sheep {Ovis canadensis) 1 

Total NISP; 771 



Picacho Pass 

Site Number: AZ AA:7;32 (ASM) 
Phase(s): Early Colonial, Gila Butte and transition to Santa Cruz 
Source(s): Szuter 1989a, 1991; Weaver 1988 

Taxa 
Frogs and toads (Salientia ) 

Desert tortoise {Gaphems agassizi) 

Gambel's quail {Callipepla gamhelii) 

Desert cottontail rabbit (Sylvilagus auduhonii) 
Jackrabbit (Lepus sp.) 
Black-tailedjackrabbit (Lepus californicus) 
Antelope jackrabbit {Lepus alleni) 
Rodents (Rodentia) 
Round-tailed ground squirrel (Spermophilus tereticaudus) 
Botta's pocket gopher {Thomomys hottae) 
Large kangaroo rat {Dipodomys spectabilis/deserti) 
Merriam's kangaroo rat {Dipodomys merriami) 
New World rats and mice (Cricetinae) 
White-throated wood rat (Neotoma albiguld) 
Coyote {Canis latrans) 
Even-toed ungulates (Artiodactyla) 
Deer {Odocoileus sp.) 
Bighorn sheep {Ovis canadensis) 

Total NISP: 



502 

Pueblo Grande 

Site Number: AZ U;9:7 (ASM) 
Phase(s): Classic, some pre-classic 
Source(s): James 1994 
Notes; The data below only includes the 1/4" screened fauna. That part of the sample was 
not reported to the species level; In the original report, a complete carapace of K. 
sonoriensis, four complete dog burials, and a hawk burial were each countcd as only one 
NISP. It is not clear how many NISP they would have contributed to the sample. 

Taxa 
Bony fish (Osteichthyes) 

NISP 
264 

Frogs and toads (Salientia) 57 

Reptiles 153 

Unspecified bird (Aves) 220 

Bats (Chiroptera) 
Rabbits and hares (Leporidae) 
Rodents (Rodentia) 
Carnivores (Carnivora) 
Even-toed ungulates (Artiodactyla) 

1 
1910 
1079 
44 
55 

Total NISP: 3783 



Pueblo Salado 

Site Number: AZ T; 12:47 (ASM) 
Phase(s): Civano and Polvoron 
Source(s): Stratton 1995 
Notes: 1/4" screened fauna only 

Taxa 
Bony fish (Osteichthyes) 
Probable minnows (cf. Cyprinidae) 
Probable razorback sucker (cf. Xyrauchen texanus) 

Amphibia 
Probable frog (cf. Rami sp.) 

Reptiles 
Turtles and tortoises (Testudinata) 

Unspecified bird (Aves) 
Probable quail or pheasant (cf. Phasianidae) 
Probable swan, geese, or duck (cf. Anatidae) 
Probable kite, hawk, or eagle (cf. Accipitridae) 
Probable jay, magpie, or crow (cf. Corvidae) 
Probable Mexican jay (cf. Aphelocoma ultramarina) 

Rabbits and hares (Leporidae) 
Cottontail rabbit (Sylvilagus sp. ) 
Jackrabbit (Lepus sp.) 
Rodents (Rodentia) 
Probable squirrel (cf. Sciuridae) 
Chipmunk {Eutamias sp.) 
Antelope ground squirrel (Ammospermophilus sp.) 
Ground squirrel {Spermophilus sp.) 
Probable ground squirrel (cf. Spermophilus sp.) 
Rock squirrel {Spermophilus variegatus) 
Prarie-dog {Cynomys sp.) 
Probable prarie-dog (cf. Cynomys sp.) 
Botta's pocket gopher {Thomomys bottae) 
Kangaroo rat {Dipodomys sp.) 
Unspecified white-footed mouse {Peromyscus sp. ) 
Cotton rat {Sigmodon sp.) 
Probable cotton rat (cf Sigmodon sp.) 



Wood rat (Neotoma sp.) 
Vole {Microtus sp.) 
Dog, coyote, or wolf {Canis sp. ) 
Probable dog, coyote, or wolf (cf. Canis sp.) 
Spotted skunk (Spilogale sp.) 
Striped skunk {Mephitis mephitis) 
Probable bobcat (cf. Felis rufus) 
Even-toed ungulates (Artiodactyla) 

Total NISP: 



505 

Redtail 

Site Number; AZ AA; 12; 149 ( ASM) 
Phase(s); Pioneer period 
Source(s); Gillespie 1989c 
Notes; Pioneer period fauna only; Only primary sample included here 

Taxa 
Desert cottontail rabbit (Sylvilagus auduhonii) 
Jackrabbit {Lepus sp.) 
Black-tailed jackrabbit {Lepus californicus) 
Antelope jackrabbit (Lepus alleni) 
Rodents (Rodentia) 
Round-tailed ground squirrel (Spermophilus tereticaudus) 
Probable banner-tailed kangaroo rat (cf. Dipodomys spectabilis) 
Probable Merriam's kangaroo rat (cf. Dipodomys merriami) 

NISP 
38 
86 
37 
16 
1 
2 
1 
1 

Total NISP; 182 



506 

Redtail 

Site Number; AZ AA: 12:149 (ASM) 
Phase(s): Canada del Oro, Rillito 
Source(s): Gillespie 1989c 
Notes: Mixed Pioneer/Colonial, Canada del Oro and Rillito fauna 

Taxa NISP 
Couch's spadefoot toad {Scaphiopus couchi) 1 

Desert tortoise { Gopherus agassizi) 4 
Gila monster {Helodenna siispectiim) 1 
Whipsnake {Masticophis sp.) 1 

Desert cottontail rabbit (Sylvilagus aiidubonii) 28 
Jaclcrabbit (Lepus sp.) 258 
Black-tailed jackrabbit (Lepus californicus) 146 
Antelope jackrabbit {Lepus alleni) 84 
Rodents (Rodentia) 1 
small squirrel (Sciuridae) 1 
Round-tailed ground squirrel {Spermophilus tereticaudus) 7 
Grasshopper mouse {Onychomys sp.) 1 
Wood rat (Neotoma sp.) 2 
Dog, coyote, or wolf (Canis sp.) 1 
Kit fox {Vulpes macrotis) 1 
Even-toed ungulates (Artiodactyla) 10 
Mule deer (Odocoileus hemionus) 3 
Pronghorn antelope (Antilocapra americana) 3 

Total NISP: 553 



Rillito Fan 

Site Number; AZ AA: 12:788 (ASM) 
Pliase(s): Tucson phase 
Source(s): Dean 2003 

Taxa 
Turtles and tortoises (Testudinata) 

Cottontail rabbit (Sylvilagus sp.) 
Jackrabbit (Lepus sp.) 
Black-tailed jackrabbit {Lepus californicus) 
Antelope jackrabbit {Lepus alleni ) 
small rodent (mouse-sized) 
medium rodent (rat-sized) 
large rodent (muskrat or squirrel sized) 
Medium-sized cricetinae (Sigmodon!Neotoma-s\zcd) 
Wood rat {Neotoma sp.) 
Dog, coyote, or wolf {Canis sp.) 
Even-toed ungulates (Artiodactyla) 
Deer {Odocoileus sp.) 
Bighorn sheep {Ovis canadensis) 
Pronghorn antelope {Antilocapra americana) 

Total NISP; 



508 

Saguaro Site 

Site Number: AZ U: 15:77 (ASM) 
Phase(s): Santa Cruz phase 
Source(s): Szuter 1984,1989a, 1991 
Notes: Santa Cruz phase fauna only 

Taxa MSP 
Lizards (Sauria) 1 

Unspecified bird (Aves) 2 
Probable turkey (cf. Meleagris gallopavo) 1 

Cottontail rabbit (Sylvilagus sp.) 2 
Jackrabbit {Lepus sp.) 13 
Black-tailed jackxabbit (Lepus californicus) 8 
Rodents (Rodentia) 20 
small squirrel (Sciuridac) 1 
Kangaroo rat (Dipodomys sp.) 2 
White-throated wood rat {Neotoma albigula) 1 
Dog, coyote, or wolf (Canls sp. ) 3 
Even-toed ungulates (Artiodactyla) 1 
Deer {Odocoileus sp.) 2 

Total NISP: 57 



509 

San Xavier Bridge Site 

Site Number: AZ BB: 13:14 (ASM) 
Phase( s); Main occupation Tanque Verde 
Source(s): Gillespie 1987; Pierce 1987; Szuter 1989a, 1991 
Notes: Category ''Peromyscine mouse" included under "Peromyscus sp." 

Taxa NISP 
Minnows (Cyprinidae) 1 

Colorado River toad {Bufo alvarius) 5 
Woodhouse's toad (Bufo woodhouseii) 4 

Turtles and tortoises (Testudinata) 6 
Mud turtle {Kinosternon sp.) 2 
Sonoran mud turtle {Kinosternon sonoriense) 3 
Desert tortoise (Gopherus agassizi) 3 
Probable whiptail lizard (cf. Cnemidaphorus tigris) 5 
Rattlesnake {Crotalus sp.) 1 
Western diamondback (Crotalus atrox) 2 

Unspecified bird (Aves) 10 
Probable gambel's quail (cf. Callipepla gumhelii) 5 
Probable scaled quail (cf. Callipepla squamata) 1 
Ruddy duck (Oxyura jamaicensis) 1 
Small duck {Anas sp.) 1 
Common flicker (Colaptes auratus) 1 
Great homed owl {Bubo virginianus) 1 
Probable mourning dove (cf Zenaidura macroura) 1 
Golden eagle {Aquila chrysaetos) 1 
Sparrow hawk or American kestrel (Falco sparverius) 1 
Turkey vulture {Cathartes aura) 1 
Chihuahuan raven {Corvus cryptoleucus) 1 
Oriole {Icterus sp.) 3 
Probable yelllow-headed blackbird (cf Xanthocephalus xanthocephalus) 1 
Red-winged blackbird {Agelaiusphoeniceus) 2 

Probable desert cottontail rabbit (cf Sylvilagus audubonii) 112 
Jackrabbit (Lepus sp.) 247 
Probable black-tailed jackrabbit (cf Lepus californicus) 113 
Probable antelope jackrabbit (cf Lepus alleni) 67 
small squirrel (Sciuridae) 1 



Rock squirrel {Spermophilus variegatus) 
Round-tailed ground squirrel {Spermophilus tereticaudus) 
Botta's pocket gopher {Thomomys bottae) 
Pocket mouse (Perognathus sp.) 
Kangaroo rat {Dipodomys sp.) 
Unspecified white-footed mouse {Peromyscus sp.) 
Probable Arizona cotton rat (cf. Sigmodon arizonae) 
White-throated wood rat {Neotoma albigula) 
Muskrat {Ondatra zibethicus) 
Dog, coyote, or wolf {Canis sp.) 
Domestic dog {Canis familiaris) 
Probable domestic dog (cf. Canis familiaris) 
Badger {Taxidea taxus) 
Large unspecified cat {Felis sp.) 
Even-toed ungulates (Artiodactyla) 
Deer {Odocoileus sp.) 
Probable bighorn sheep (cf. Ovis canadensis) 
Pronghom antelope (Antilocapra americana) 

Total NISP: 



511 

Santa Cruz Bend 

Site Number; AZ AA: 12:746 (ASM) 
Phase(s): Early Cienega 
Source(s); Thiol 1998 
Notes; Some fauna came from 1/8" mesh 

Taxa NISP 
Bony fish (Osteichthyes) 1 

Mud turtle (Kinosternon sp.) 19 
Snakes (Serpentes) 1 
Non-poisonous snakes (Colubridae) 6 
Rattlesnake (Crotalus sp.) 1 

Large bird 2 
Medium bird 4 
Gambel's quail (Callipepla gambelii) 2 
Swans, geese, and ducks (Anatidae) 1 
Roadrunner (Geococcyx californianus) 2 

Rabbits and hares (Leporidae) 17 
Cottontail rabbit (Sylvilagus sp.) 392 
Jackrabbit (Lepus sp.) 921 
Rodents (Rodentia) 17 
Unspecified ground squirrel {AmmospermophiluslSpermophilus) 9 
Harris' antelope squirrel (A mmosperm oph i I us harrisii) 9 
Pocket gopher (Thomomys sp.) 22 
Kangaroo rat (Dipodomys sp.) 2 
New World rats and mice (Cricctinae) 1 
Wood rat (Neotoma sp.) 8 
Carnivores (Carnivora) 3 
Dog, coyote, or wolf (Can is sp.) 39 
Domestic dog (Canis familiaris) 1 
Black bear {Ursus americanus) 1 
Badger (Taxidea taxus) 1 
Striped or hooded skunk (Mephitus sp.) 1 
Bobcat (Felis rufus) 3 
Even-toed ungulates (Artiodactyla) 172 
Deer (Odocoileus sp.) 50 
Mule deer (Odocoileus hemionus) 2 
White-tailed deer (Odocoileus virginianus) 3 



Bighorn sheep (Ovis canadensis) 
Pronghom antelope {Antilocapra americana) 

Total N ISP: 



513 

Sidewinder Ruin 

Site Number: AZ U: 15:32 (ASM) 
Phase(s): Soho 
Source(s): Sparling 1974; Szuter 1989a, 1991 
Notes: No flotation fauna was included in this database; category "Ammospermophilus 
variegatus" was assumed to be "Spermophilus variegatus"; category 
"Ammospermophilus spilosornd" assumed to be "Spermophilus spilosoma" 

Taxa NISP 
Regal homed lizard {Phrynosoma solare) 1 

Unspecified bird (Aves) 3 
Probable turkey (cf. Meleagris gallopavo) 2 
Gambel's quail (Callipepla gambelii) 7 
Western screech owl (Otus asio) 6 
Probable bam owl (cf. Strix varia) 1 

Rabbits and hares (Leporidae) 5 3 
Cottontail rabbit (Sylvilagus sp.) 174 
Jackrabbit (Lepus sp.) 436 
Rock squirrel {Spermophilus variegatus) 7 
Spotted ground squirrel {Spermophilus spilosoma) 2 
Probable pocket mouse (cf. Perognathus sp.) 8 
Ord's kangaroo rat {Dipodomys ordii) 13 
Probable white-footed mouse (cf. Peromyscus sp.) 1 
Probable hispid cotton rat (cf. Sigmodon hispidus) 4 
Probable white-throated wood rat (cf. Neotoma alhiguld) 4 
Dog, coyote, or wolf (Can is sp.) 2 
Even-toed ungulates (Artiodactyla) 14 
Mule deer {Odocoileus hemionus) 21 
White-tailed deer {Odocoileus virginianus) 4 

Total NISP: 763 



514 

Siphon Draw 

Site Number; AZ U;10:6 (ASM) 
Phase(s); Gila Butte, Santa Cruz and Colonial 
Source(s): Szuter 1984, 1989a, 1991 

Jam NISP 
Mud turtle (Kinosternon sp.) 13 
Desert tortoise {Gopherus agassizi) 5 
Iguanid lizards (Iguanidae) 6 
Desert spiny lizard (Sceloporus magister) 3 
Fence lizard (Sceloporus undulatus) 1 
Regal horned lizard (Phrynosoma solare) 1 
Western diamondback (Crotalus atrox) 2 
Unspecified bird (Aves) 12 
Gambel's quail (Callipepla gamhelii) 3 
Duck {Anas sp.) 5 

Rabbits and hares (Leporidae) 77 
Cottontail rabbit (Sylvilagus sp.) 134 
Jackrabbit {Lepus sp.) 201 
Black-tailed jackrabbit {Lepus californicus) 295 
Antelope jackrabbit {Lepus alleni) 20 
Rodents (Rodentia) 55 
small squirrel (Sciuridae) 108 
Botta's pocket gopher {Thomomys hottae) 2 
Pocket mouse {Perognathus sp.) 1 
Kangaroo rat (Dipodomys sp.) 20 
New World rats and mice (Cricetinae) 2 
Grasshopper mouse {Onychomys sp.) 1 
White-throated wood rat (Neotoma alhigula) 11 
Carnivores (Camivora) 2 
Wolves, dogs/coyotes, and foxes (Canidae) 2 
Dog, coyote, or wolf (Canis sp.) 3 
Kit fox ( Vulpes macrotis) 11 
Gray fox {Urocyon cinereoargenteus) 14 
Badger (Taxidea taxus) 2 
Even-toed ungulates (Artiodactyla) 11 
Deer (Odocoileus sp.) 10 
Mule deer (Odocoileus hemionus) 3 

Total NISP: 1036 



515 

Siphon Draw 

Site Number: AZ U:10:6 (ASM) 
Phase(s): Sacaton 
Source(s): Szuter 1984,1989a, 1991 

Taxa NISP 
Sonoran mud turtle {Kinosternon sonoriense) 1 

Rabbits and hares (Leporidae) 19 
Cottontail rabbit (Sylvilagus sp.) 12 
Jackrabbit (Lepus sp. ) 21 
Black-tailed jackrabbit {Lepus californicus) 22 
Antelope jackrabbit {Lepus alleni) 2 
Rodents (Rodentia) 8 
small squirrel (Sciuridae) 3 
Kangaroo rat {Dipodomys sp.) 2 
White-tliroated wood rat {Neotoma alhigula) 2 
Wolves, dogs/coyotes, and foxes (Canidac) 1 
Even-toed ungulates (Artiodactyla) 1 
Deer {Odocoileus sp.) 1 

Total NISP: 95 



516 

Stonepipe 

Site Number; AZ BB; 13:425 (ASM) 
Phase(s): Late Cienega phase 
Source(s); Thiel 1998 
Notes: Some fauna came from 1/8" mesh 

Taxa NISP 
Medium bird 1 
Gambel's quail {CalUpepla gambelii) 1 

Rabbits and hares (Leporidae) 41 
Cottontail rabbit (Sylvilagus sp.) 125 
Jackrabbit (Lepus sp.) 216 
Rodents (Rodcntia) 9 
Pocket gopher (Thomomys sp.) 1 
Kangaroo rat (Dipodomys sp.) 1 
Probable wood rat (cf. Neotoma sp.) 3 
Carnivores (Camivora) 1 
Dog, coyote, or wolf (Canis sp.) 8 
Swift fox ( Vulpes velox) 2 
Ringtail {Bassariscus astutus) 1 
Even-toed ungulates (Artiodactyla) 12 
Deer {Odocoileus sp.) 2 

Total NISP: 424 



517 

Stonepipe 

Site Number: AZ BB: 13:425 (ASM) 
Phase(s ): Agua Caliente phase 
Source(s): Thiel 1998 
Notes: Some fauna came from 1/8" mesh 

Taxa NISP 
Rattlesnake (Crotalus sp.) 1 

Rabbits and hares (Leporidae) 1 
Cottontail rabbit (Sylvilagus sp.) 5 
Jackrabbit {Lepus sp.) 40 
Rodents (Rodentia) 1 
Pocket gopher (Thomomys sp.) 1 
Kangaroo rat {Dipodomys sp.) 2 
New World rats and mice (Cricetinae) 1 
Wood rat (Neotoma sp.) 1 
Dog, coyote, or wolf {Cams sp.) 3 
Even-toed ungulates (Arliodactyla) 7 

Total NISP: 63 



518 

Strickland 

Site Number; AZ T:4:1 (ASU) 
Phase(s): Terminal Vahki, Estrella 
Source(s): Szuter 1989a, 1991 

Taxa NISP 
Cottontail rabbit (Sylvilagus sp.) 58 
Jackrabbit (Lepiis sp.) 105 
Wood rat {Neotoma sp.) 3 
Dog, coyote, or wolf (Canis sp.) 5 
Coyote {Canis latrans) 4 
Even-toed ungulates (Artiodactyla) 2 
Probable mule deer (cf. Odocoileus hemionus) 1 

Total NISP; 178 



519 

Sunrise 

Site Number: AZ T:8:16 (ASM) 
Phase(s): Classic 
Source(s): Bayham and Hatch 1985a; Szuter 1989a, 1991 
Notes: Category "Neotoma albigula or Neotoma lepida" included in "Neotoma sp." 

Taxa NISP 
Chuckwalla (Sauromalus obesus) 1 

Gambel's quail (Callipepla gambelii) 2 

Desert cottontail rabbit (Sylvilagiis audubonii) 3 8 
Black-tailed jackrabbit (Lepus californicus) 418 
Antelope jackrabbit {Lepus alleni) 2 
Rodents (Rodentia) 7 
Round-tailed ground squirrel (Spermophilus tereticaudus) 3 
Large kangaroo rat (Dipodomys spectabilis/deserti) 1 
Small kangaroo rat (Dipodomys merriamUordii) 1 
Wood rat (Neotoma sp.) 3 

Total NISP: 476 



520 

Sunset Mesa 

Site Number: AZ AA:12:10 (ASM) 
Phase(s): Middle Rincon phase 
Source(s): Cairns and Hubcr 1999; Waters 2000 
Notes: Rincon fauna only; Historic fauna from Cairns and Huber 1999 were not included 
here 

IMS NISP 
Turtles and tortoises (Testudinata) 2 
Mud turtle (Kinosternon sp.) 1 
Non-poisonous snakes (Colubridae) 1 

Unspecified bird (Aves) 2 
Small bird 1 
Large hawk (Buteo sp.) 1 

Rabbits and hares (Leporidae) 12 
Cottontail rabbit (Sylvilagus sp.) 70 
Jackrabbit (Lepus sp.) 236 
Black-tailed jackrabbit (Lepus californicus) 40 
Antelope jackrabbit (Lepus alleni) 9 
Probable antelope jackrabbit (cf. Lepus alleni) 3 
Rodents (Rodentia) 19 
small rodent (mouse-sized) 2 
medium rodent (rat-sized) 5 
Unspecified ground squirrel (AmmospermophiluslSpermophilus) 28 
Kangaroo rat (Dipodumys sp.) 3 
New World rats and mice (Cricetinae) 1 
Wood rat (Neotoma sp.) 1 
Even-toed ungulates (Artiodactyla) 6 
Deer (Odocoileus sp.) 29 
Probable bighorn sheep (cf. Ovis canadensis) 1 

Total NISP: 473 



521 

TaDai Ruin 

Site Number: AZ AA: 15:97 (ASM) 
Phase(s): Classic 
Source(s): Gillespie 1994 

Taxa 
Spadefoot toads (Pelobatidae) 
Couch's spadefoot toad (Scaphiopus couchi) 
Probable Couch's spadefoot toad (cf. Scaphiopus couchi) 
Toad (Bufo sp.) 

Unspecified small turtle (Testudinata) 
Unspecified small lizard {Sauria) 
Iguanid lizards (Iguanidae) 
Ground swift or spiny lizard (Sceloporus sp.) 
Horned lizard {Phrynosoma sp.) 
Snakes (Serpentes) 
Whipsnake {Masticophis sp.) 
Bullsnake/Gopher snake (Pituophis melanoleucus) 
Probable common king snake (cf. Lampropeltis getulus) 
Long-nosed snake {Rhinocheilus lecontei) 1 
Rattlesnake (Crotalus sp.) 11 

Large bird 2 
Medium bird 5 

Small bird 1 
Quail (Callipepla sp.) 2 
Probable great horned owl (cf. Bubo virginianus) 2 
Dove (Zenaidura sp.) 1 
Cooper's hawk (Accipiter cooperi) 3 
Western meadowlark (Sturnella neglecta) 2 

Rabbits and hares (Leporidae) 1 
Cottontail rabbit (Sylvilagus sp.) 12 
Jackrabbit (Lepus sp.) 278 
Black-tailed jackrabbit {Lepus californicus) 154 
Antelope jackrabbit {Lepus alleni) 189 
Rodents (Rodentia) 4 
small squirrel (Sciuridae) 17 
Round-tailed ground squirrel {Spermophilus tereticaudus) 2 
Pocket gopher {Thornomys sp.) 1 

NISP 
3 
12 

4 
1 

5 
1 
3 
3 
1 
1 
3 
1 
2 



Small pocket mouse {Perognathus sp.) 
Large pocket mouse (Perognathus sp. ) 
Large kangaroo rat (Dipodornys spectahilisldeserti) 
Small kangaroo rat {Dipodornys merriami/ordii) 
Cotton rat (Sigmodon sp.) 
Probable Arizona cotton rat (cf. Sigmodon arizonae) 
Wood rat (Neotoma sp.) 
White-throated wood rat (Neoloma albiguld) 
Dog, coyote, or wolf (Canis sp.) 
Probable domestic dog (cf. Can is familiaris) 
Badger (Taxidea taxus) 
Even-toed ungulates (Artiodactyla) 
Deer (Odocoileus sp.) 
Mule deer {Odocoileus hemionus) 
Probable mule deer (cf. Odocoileus hemionus) 
Probable white-tailed deer (cf. Odocoileus virginianus) 
Bighorn sheep {Ovis canadensis) 
Pronghorn antelope (Antilocapra americana) 

Total NISP; 



523 

Tanque Verde Wash 

Site Number; AZ BB;13;68 (ASM) 
Phase(s); Middle Rincon 
Source(s); Szuter and Brown 1986; Szuter 1989a, 1991 
Notes; Category "S. tereticauduslA. harrisif included under "Ammospermophilus/ 
Spermophilus" 

Taxa NISP 
Amphibia 5 

Lizards (Sauria) 1 
Horned lizard (Phrynosoma sp.) 1 
Snakes (Serpentes) 2 
Non-poisonous snakes (Colubridae) 6 
Pit vipers (Crotalinae ) 7 

Unspecified bird (Aves) 14 
Gambel's quail (Callipepla gamhelii) 27 
Woodpeckers (Picidae) 1 
Typical owls (Strigidae) 1 
Western screech owl (Otus asio) 2 
Mourning dove (Zenaidura macroiira) 2 
Sandhill crane (Grus canadensis) I 
Large hawk (Buteo sp.) 7 
Jays, magpies, and crows (Corvidae) 1 
Grosbeaks, finches, and sparrows (Fringillidae) 1 

Rabbits and hares (Leporidae) 25 
Cottontail rabbit (Sylvilagus sp.) 234 
Jackrabbit (Lepus sp.) 142 
Black-tailed jackrabbit {Lepus californicus) 543 
Antelope jackrabbit {Lepus alleni) 92 
Rodents (Rodentia) 62 
Unspecified ground squirrel {Ammospermophilus I Spermophilus) 75 
Botta's pockct gopher {Thomomys hottae) 28 
Pocket mouse {Perognathus sp.) 4 
Merriam's kangaroo rat {Dipodomys merriami) 4 
Desert kangaroo rat {Dipodomys deserti) 5 
New World rats and mice (Cricetinae) 2 
Hispid cotton rat {Sigmodon hispidiis) 1 
Wood rat {Neotoma sp. ) 5 



Dog, coyote, or wolf {Canis sp. ) 
Domestic dog {Canis familiaris) 
Kit fox {Vulpes macrotis) 
Unspecified fox {VulpesIUrocyon) 
Even-toed ungulates (Arliodactyla) 
Deer, elk and relatives (Cervidae) 
Deer {Odocoileus sp.) 
White-tailed deer {Odocoileus virginianus) 
Bighorn sheep {Ovis canadensis) 

Total NISP; 



525 

Terrace Garden 

Site Number: AZ T:8:19 (ASM) 
Phase(s): Gila Butte/Classic 
Source(s): Bayham and Hatch 1985a; Szuter 1989a, 1991 
Notes: Category ''Neotoma alhigula or Neotoma lepida" included in ''Neotoma sp." 

Taxa NISP 
Turtles and tortoises (Testudinata) 1 
Desert tortoise (Gopherus agassizi) 8 
Rattlesnake {Crotalus sp.) 2 

Gambel's quail (Callipepla gamhelii) 2 
Sparrow hawk or American kestrel {Falco sparverius) 1 

Desert cottontail rabbit (Sylvilagus audubonii) 41 
Black-tailed jackrabbit (Lepus californicus) 42 
Rodents (Rodentia) 4 
Round-tailed ground squirrel {Spennophilus tereticaudiis) 2 
Pocket mouse (Perognathus sp.) 2 
Large kangaroo rat (Dipodomys spectabilis/deserti) 10 
Hispid cotton rat (Sigmodon hispidus) 2 
Wood rat {Neotoma sp.) 8 
Kit fox (Vulpes macrotis) 1 
Badger {Taxidea taxus) 1 
Even-toed ungulates (Artiodactyla) 28 
Deer {Odocoileus sp.) 1 
Mule deer {Odocoileus hemionus) 1 

Total NISP: 157 



526 

Tin Horn Wash 

Site Number; AZ V:9;62 (ASM) 
Phase(s): Gila Butte-Santa Cruz, Saiado 
Source(s): Sparling 1978; Szuter 1989a, 1991 

Taxa NISP 
Probable woodhouse's toad (cf. Bufo woodhouseii) 1 

Common flicker (Colaptes auratus) 1 
Probable ferruginous hawk (cf. Buteo regalis) 1 

Rabbits and hares (Lcporidae) 23 
Cottontail rabbit (Sylvilagus sp.) 48 
Black-tailed jackrabbit {Lepus californicus) 149 
Rodents (Rodentia) 4 
Botta's pocket gopher {Thomomys hottae) 2 
Ord's kangaroo rat {Dipodomys ordii) 3 
Probable dog, coyote, or wolf (cf. Can is sp.) 1 
Bobcat {Felis rufus) 1 
Even-toed ungulates (Artiodactyla) 78 
Mule deer (Odocoileus hemionus) 99 
Probable pronghorn antelope (cf Antilocapra americana) 2 

Total NISP: 413 
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Valencia Site 

Site Number: AZ BB: 13:15 (ASM) 
Phase(s): Rincon phase 
Source(s); Szuter 1985,1989a, 1991 
Notes: Early, Middle, and Late Rincon fauna only; Category "A. harrisii or S. 
tereticaudus" included under "AmmospermophiluslSpermophilus" 

Taxa NISP 
Sonoran mud turtle (Kinosternon sonoriense) 4 
Probable western box turtle (cf. Terrapene ornatd) 1 
Desert tortoise {Gopherus agassizi) 2 
Non-poisonous snakes (Colubridae) 2 

Unspecified bird (Aves) 1 

Cottontail rabbit (Sylvilagus sp. ) 31 
Jackrabbit (Lepus sp.) 23 
Black-tailed jackrabbit (Lepus californicus) 25 
Antelope j ackrabbit (Lepus alleni) 7 
Rodents (Rodentia) 36 
Unspecified ground squirrel (AmmospermophiluslSpermophilus) 4 
Botta's pocket gopher (Thomomys hottae) 2 
Pocket mouse (Perognathus sp.) 1 
Large kangaroo rat (Dipodomys spectabilisldeserti) 23 

Total NISP: 162 
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Valley Farms 

Site Number; ? 
Phase(s): Late Archaic 
Source(s): Potter 2001 
Notes: Includes the fauna from study areas 3,4,5 and the Archaic deposits from study area 
1; Original publication includes a table with the category "Pocket mice", which is referred 
to in the text as ''Peromyscus". The specimens were included here under "Perognathiis". 

Taxa 
Turtles and tortoises (Testudinata) 
Non-poisonous snakes (Colubridae) 

NISP 
61 
1 

Large bird 2 

Cottontail rabbit (Sylvilagus sp.) 
Jackrabbit (Lepus sp. ) 
Rodents (Rodentia) 
Squirrels and allies ( Sciuridae) 
Prarie-dog {Cynomys sp.) 
Pocket gopher (Thomomys sp.) 
Pocket mouse (Pewgnathus sp.) 
Wood rat (Neotoma sp. ) 
Badger {Taxidea taxus) 
Even-toed ungulates (Artiodactyla) 
Deer (Odocoileus sp.) 

45 
32 
9 
5 
1 
1 
7 
1 
1 
14 
3 

Total NISP; 183 



529 

Waterworld 

Site Number: AZ AA: 16:94 (ASM) 
Phase(s); Rillito 
Source(s): Gillespie 1989a 
Notes; Category ''Odocoileus sp. and Odocoileus hemionus" included under "Odocoileus 

Taxa NISP 
Couch's spadcfoot toad (Scaphiopus couchi) 1 

Desert tortoise (Gopherus agassizi) 1 
Regal homed lizard (Phrynosoma solare) 1 
Whiptail lizard (Cnemidaphonis sp.) 1 
Probable common whipsnake (of. Masticophis flagellum) 1 

Unspecified bird (Aves) 1 
Probable gambel's quail (cf. Callipepla gambelii) 3 
Probable scaled quail (cf. Callipepla squamata) 1 
Probable mourning dove (cf Zenaidura macroura) 2 

Probable desert cottontail rabbit (cf Sylvilagus auduhonii) 67 
Jackrabbit (Lepus sp.) 687 
Black-tailed jackrabbit {Lepus californicus) 617 
Antelope jackrabbit (Lepus alleni) 546 
small squirrel (Sciuridae) 2 
Pocket mouse (Perognathus sp.) 1 
Probable banner-tailed kangaroo rat (cf Dipodomys spectahilis) 4 
Probable Merriam's kangaroo rat (cf Dipodomys merriami) 1 
Probable white-throated wood rat (cf Neoioma alhigula) 11 
Kit fox (Vulpes macrotis) 2 
Badger (Taxidea taxus) 3 
Even-toed ungulates (Artiodactyla) 71 
Deer {Odocoileus sp.) 50 
Bighorn sheep {Ovis canadensis) 3 
Pronghom antelope {Antilocapra americana) 9 

Total NISP: 2086 
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West Branch 

Site Number: AZ AA;16:3 (ASM) 
Phase(s): Rincon phase 
Source(s): Szuter 1986, 1989a, 1991 
Notes: Early, Middle, and Late Rincon fauna; Category "A. harrisii or S. tereticaudus'" 
included under ''AmmospennophiliislSpermophihis'" 

Taxa NISP 
Western spadefoot load {Scaphiopus hammondi) 2 

Probable desert tortoise (cf. Gopher us agassizi) 1 

Unspecified bird (Aves) 2 

Rabbits and hares (Leporidae) 4 
Cottontail rabbit {Sylvilagus sp.) 25 
Jackxabbit {Lepus sp.) 99 
Black-tailed jackrabbit {Lepus californicus) 109 
Antelope j ackrabbit (Lepus alleni) 3 8 
Rodents (Rodentia) 4 
Unspecified ground squirrel {Ammospermophilus/Spermophilus) 21 
Kangaroo rats, pocket mice, and allies (Heteromyidae) 1 
Carnivores (Carnivora) 1 
Even-toed ungulates (Artiodactyla) 22 
Deer, elk and relatives (Cervidae) 3 
Deer (Odocoileus sp.) 1 
Mule deer (Odocoileus hernionus) 1 

Total NISP: 334 
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Wetlands 

Site Number: AZ AA: 12:90 (ASM) 
Phase(s): Early Cienega 
Source(s): Waters 1998 
Notes: fauna from Locus 2, non-burial contexts only 

Taxa NISP 
Frogs and toads (Salientia) 1 

Sonoran mud turtle (Kinosternon sonoriense) 3 

Roadrunner {Geococcyx californianus) 1 
Owls (Strigiformes) 1 
Large hawk (Buteo sp.) 1 

Cottontail rabbit (Sylvilagus sp.) 109 
Jackrabbit (Lepus sp.) 141 
Black-tailed jackrabbit (Lepus califoniicus) 52 
Antelope j ackrabbit {Lepus alleni) 2 
small rodent (mouse-sized) 1 
medium rodent (rat-sized) 2 
New World rats and mice (Cricetinae) 2 
Wood rat {Neotoma sp.) 1 
Carnivores (Camivora) 1 
Domestic dog or coyote {Canis latranslCanis familaris) 33 
Even-toed ungulates (Artiodactyla) 33 
Deer {Odocoileus sp.) 6 
Bighorn sheep {Ovis canadensis) 3 
Pronghorn antelope {Antilocapra americana) 1 

Total NISP: 394 
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Whip-it 

Site Number: AZ AA:3:48 (ASM) 
Phase(s): Middle Colonial 
Source(s): Szuter 1989a, 1991; Weaver 1988 
Notes: Category "5. tereticauduslA. harrisir put under category ' \4 m mosperm oph ilus! 
Spermophilus" 

Taxa NISP 

Desert tortoise {Gopherus agassizi) 1 

Desert cottontail rabbit (Sylvilagus auduhonii) 1 
Jackrabbit (Lepus sp. ) 6 
Black-tailed jackrabbit (Lepus californicus) 41 
Antelope jackrabbit (Lepus alleni) 7 
Rodents (Rodentia) 1 
Unspecified ground squirrel (Ammospermophilus!Spermophilus) 3 
White-throated wood rat (Neotoma albigula) 1 

Total NISP: 67 



APPENDIX D: JACKRABBIT BONE FUSION SEQUENCE 

Fusion sequence from 17 jackrabbit specimens from the Western Archaeological 

and Conservation Center and Stanley J. Oisen zooarchaeological comparative 
collections at the Arizona State Museum. 
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